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DISEASES  OF  THE  PERIPHERAL  NERVES. 

By  FREDERICK  G.  FINLEY,  M.  D. 


GENERAL  PATHOLOGY  OP  LESIONS  OP  THE  PEREPH- 

ERAL  NERVES. 

Etioixxjy. — Most  of  the  lesions  of  the  peripheral  nerves  consist  in 
various  forms  of  traumatism.  Many  of  the  nerves  are  comparatively 
superficial,  and  are  not  infrequently  divided  by  cuts  or  stabs,  whilst  the 
deeper  ones  are  frequently  divided  or  injured  by  gunshot  or  other  pene- 
trating wounds. 

A  more  frequent  cause  of  nerve  injury  is  compression.  Familiar 
examples  are  the  pressure  of  a  crutch  on  the  musculo-spiral,  or  of 
paraly«i«  of  one  or  other  of  the  arm  nerves  from  pressure  during  sleep, 
an  ar^ident  which  is  most  apt  to  occur  in  intoxicated  or  in  debilitiited 
and  be<lrid<leii  jmtients.  It  seems  probable  that  pressure  destroys  the 
cfiiitinuity  of  the  white?  sul>sUjnce  of  the  ner^'e,  and  so  sets  up  a  second- 
ary- dejreneration.  Inflammatory  cliangcs  in  the  nerve  usually  occur 
a-  th»'  nsult  of  the  injury  and  in  the  process  of  repair. 

Compression  frequently  results  from  dislocations,  fractures,  the  for- 
mation of  calhis,  and  by  tumors,  particularly  malignant  growths. 
During  parturition  the  pelvic  nerves  of  the  mother  are  sometimes 
danjag«'<l,  and  the  brachial  or  facial  nerves  of  the  infant,'  from  pressure 
'»r  from  tin*  instruments  or  manipulations  of  the  accoucheur.  Neuritis 
in  its  various  forms  is  one  of  the  principal  causes  of  motor  paralysis, 
and  will  Ik?  disciLssed  in  a  subsequent  section. 

Degeneration  of  the  Peripheral  Nerves. 

i*ATHf>l>rK;Y. — The  nutrition  of  the  peripheral  nerves  is  governed  by 
o»:'rtain  nerve  cells.  In  the  case  of  a  mixed  nerve  the  motor  filaments 
an-  fHinnected  with  the  large  ganglion  cells  of  the  anterior  cornua,  whilst 
rh-  trophir  cr)ntrol  of  the  sensory  fibres  is  situated  in  the  ganglion  on 
■  h*"  jiTKterior  nerve  root. 

It'  the  nerve  fibres  are  separated  from  the  nerve  cells,  as  in  division 
"f  u  nerve,  there  follows  a  degeneration  of  the  whole  peripheral  portion 
»  Ko6ter:  Deui.  Arch.  Uin.  Med.,  1897,  Bd.  58  (with  bibliography}. 
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below  the  point  of  section.     The  name  of  '*  Wallerian  "  degeneration  is 

eoramonly  applitHl  to  the  changes  which  tiikc  phice  in  the  nerve,  from 
the  name  of  the  physiiilogist  who  described  them,  and  again  the  term 
of  secomhtrif  tftfffttcratkm   is  often   u^^ed. 

The  prrxjess  of  nerve  degeneration  has  been  chiefly  studietl  in 
animalii,  as  opportunities  for  tiie  examination  of  the  processes  in  man 
are  rare. 

After  division  of  a  nerve  the  nuclei  of  the  nerve  fibres  and  the  pro- 
toplasm about  them  enhirgc,  and  cuni|)n*ss  and  interrupt  the  continuity 
of  the  myelin  and  axis  cylinders.  The  myelin  breaks  up  into  oily- 
looking  globules,  whilst  the  nuclei  divide  until  two,  four,  or  nmrc  arc 
found  in  each  internrrtle.  The  myelin  is  absorbed,  lca\'ing  empty  ami 
collapsed  sarcolemma  sheaths.  Most  observers  agree  that  these  changes 
occur  simultaneously  throughout  the  whole  length  of  the  peripheral 
nerve,  although  others  regard  the  pnM^css  as  being  a  dcs<X'nding  one, 
beginning  at  the  cut  end  and  spreading  downward.  The  changi-s  in  the 
proximal  end  of  the  nerve  do  not  extend  beyond  the  first,  or  at  most 
the  second,  internrMle  above  the  point  of  section. 

Uegeneraiion  succeeds  the  process  of  degeneration,  and  when  com- 
plete leads  to  restonition  oi*  the  function  of  the  nerve.  According  to 
Kanvier,  the  process  consists  in  an  outgrowth  of  the  ccntnd  axis  cylin- 
ders, which  eventually  bccouH'  enclosed  in  a  myelin  sheath,  Biuvlby 
and  others  believe,  however,  that  regencratieui  oceurs  in  the  distal  end 
of  the  nerve  even  when  ciimpletcly  divided.  With  our  present  views 
of  the  influence  of  trophic  cells  the  latter  view  seems  improbable, 
and,  as  pointed  out  by  (iowers,  the  distal  end  of  a  cut  nerve  remains 
inexeitable  to  elet-tric  currents,  thus  rendering  it  ien probable  that  jK-rfect 
axis  cylinders  are  formed  in  the  distal  >egment.  The  process  of  regen- 
eration is  slow,  and  takes  place  in  the  second,  third,  and  fourth  month 
after  division. 

Symitoms. — ^The  motor  symptoms  attending  lesions  of  the  periph- 
eral nerves  consist  in  pandysis  of  the  muscles  supplied  by  the  affected 
nerve.  The  muscles  are  flaccid,  and  wasting  wcui"s  in  the  course  of  a 
few  weeks.  These  efl'eets  vary  with  the  degree  of  damage  in  the  tnxn- 
ducting  power  of  the  nerve.  Very  imjxtrtaut  data  are  obtaintnl  by  the 
electrical  examination  of  the  attectcd  nerves  and  of  the  muscles  supplied 
by  them.  In  this  way  the  degenerative  changes  can  be  followed  and 
their  extent  ascertained  <hiring  liA-. 

For  the  ]>urpose  i>f  a  complete  electrical  exandnation  a  faradie  and  a 
galvanic  batterv  arc  recpiinHL  in  whieli  the  strength  of  the  currents  can 
be  varied  at  will.  The  gidvanir  lisittery  slmuld  be  provided  with  a  jwlc- 
ehanger  and  niilliamjiemmetcr  to  measure  the  ab.Httlute  strength  td*  the 
current.  The  clectro<lcs,  well  moistened  in  salt  si>lution,  are  placed  one 
on  an  indiff€'rent  part  of  the  IxkIv,  as  the  back  of  the  neck  or  the  ster- 
num, and  the  ftthcr  on  the  nerve  or  musch'  to  be  tested.  It  is  con- 
venient to  provide  the  electrode  placed  on  the  nerve  or  muscle  with  a 
key  to  interrupt  tlie  curr<*ut.  Stintzing'  rtMntnimends  a  circular  elec- 
trode of  a  diameter  of  2  em.  as  the  most  convenient  fitr  applying  to  the 
nerve  to  be  tested,  whilst  tiie  large  elcctnMl*'  placed  tin  tfic  stermun 
should  have  a  measurement  of  6  X  VI  cm.     This  author  hiis  drawn  nji 
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useful  tables  showing  the  strength  of  currents  required  to  produce  con- 
traction when  applied  to  various  nerves. 

In  health  the  application  of  a  faradic  current  of  sufficient  strength 
to  a  nerve  trunk  causes  a  continuous  contraction  of  the  muscles  supplied 
by  it.  The  individual  muscles  may  be  stimulated  through  their  nerves 
by  applying  the  electrodes  to  the  motor  points.  With  the  galvanic  cur- 
rent, however,  a  single  rapid  contraction  is  obtained  only  on  making  or 
breaking  the  current  or  in  changing  its  direction.  The  strength  of  the 
contraction  also  varies  with  the  pole  and  with  the  opening  or  closing  of 
the  current.  With  a  very  weak  current  it  is  found  that  contraction  is 
mo^t  rapidly  produced  by  placing  the  negative  polb  or  cathode  on  the 
nerve  and  closing  the  current.  The  formula  applied  is  C.  C.  C,  or 
cathodal  closing  contraction.  On  increasing  the  strength  of  the  current 
contraction  is  next  obtained  by  placing  the  anode  over  the  nerve,  con- 
traction occurring  sometimes  with  the  opening,  at  other  times  with  the 
closing,  of  the  current,  the  result  being  expressed  as  A.  O.  C.  (anodal 
opening  contraction)  or  A.  C.  C.  (anodal  closing  contraction).  With  a 
very  strong  current  contraction,  oflen  tetanic  in  character,  is  obtained 
with  the  cathode  on  opening  the  current. 

We  have  thus,  under  normal  conditions,  the  reaction  occurring  in 
the  following  order: 

Weak  current,  C.  C.  C. 

r  A  c  c 

Stronger  current,  <  A  O  P* 

Very  strong  current,  C.  O.  C.  or  C.  O.  Te. 

Both  the  faradic  and  interrupted  currents  applied  to  the  muscle  cause 
a  rapid  contraction  due  to  stimulation  of  the  peripheral  portions  of  the 
motor  nerve. 

In  nerve  degeneration  there  is  a  marked  difference  in  the  reaction 
both  of  the  nerves  and  of  the  muscles  which  they  supply.  The  effect 
on  the  nerves  is  simpler,  and  will  be  considered  first. 

The  rapid  degeneration  following  any  lesion  of  a  nerve  is  accom- 
panied by  a  diminution  of  irritability  alike  to  both  cun-ents ;  or,  in 
other  wonls,  a  stronger  current  is  required  to  evoke  response  to  electrical 
stimuli  on  the  diseased  side.  This  diminution  is  present  at  the  end  of 
a  few  days  or  a  week,  and  in  severe  cases  irritability  is  completely  lost 
at  the  end  of  a  fortnight.  In  slight  cases  there  is  sometimes  an  initial 
rise  of  irritability,  often  more  marked  to  momentary  faradic  shocks  than 
to  galvanism  :  the  usual  fall  may  never  occur  in  such  cases  or  there  may 
be  only  a  slight  diminution  in  irritability. 

In  quite  exceptional  instances  the  behavior  of  the  nerve  to  the  two 
currents  differs ;  thus  a  diminished  or  absent  irritability  to  faradism, 
with  an  increaiKnl  or  unaltered  irritability  to  galvanism,  has  been 
'►br!er\ed.  The  loss  t»f  nerve  irritability  is  permanent  where  there  is 
no  recover^'.  In  less  severe  ca'^es,  however,  the  nerve  irritability  to 
either  current  bcfrins  to  return,  being  commonly  preceded  by  a  slight 
return  of  motor  i)ower.  At  the  end  of  a  few  weeks  in  slight  cases,  up 
to  several  months  or  a  year  or  more  in  severe  ones,  there  is  a  gradual 
return  of  irritability. 
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In  the  muwles  the  changes  of  irritabihly  arc  more  oomplcx,  being 
not  only  of  a  quaiititalive,  but  also  4>i'  a  <iuiilitative,  chanicter. 

When  the  fanulir  nirretit  is  ajipliL-il  directly  to  a  muscle  whose  nerve 
is  deji:enerated  there  is  an  absence  of  rcs])<»nsc,  tliis  form  of  electricity 
only  evoking  c<jntraction  througli  stirmilation  of  the  nerve  endings. 
In  eases  of  partial  degeneration  a  soniewliat  stntnger  enrrent  tlian  is 
re(juired  in  health  prmhiees  contraction.  In  point  of  time  the  changes 
in  tlie  ikradic  irritability  of  tlie  muscles  correspoml  with  those  in  die 
nerve. 

^V'hen  the  galvanie  current,  however,  is  applied  to  a  muscle  whowe 
nerve  is  degenerated,  a  slow,  wavelikc  contraction  re>idts,  due  to  direct 
stinndation  of  the  nuisele  itself,  and  tjuite  ditlerent  from  the  raj)id  and 
lightning-like  euntraction  of  health.  In  the  first  week  a  fliminution  of 
irritability  corresixjnding  M'ith  that  of  the  nerve  begins.  About  the 
end  of  the  fiecond  week  the  slow  contmetiou  sets  in,  and  ii<  jirocUiccd  by 
a  weaker  eunvnt  than  is  necessj>ry  in  cause  contraction  under  normal 
conditions.  Tliis  increase  in  irritability  is  due  to  certain  nutritive 
changes  in  the  muscle.  iS^ot  only  is  the  irrita1>ibty  of  the  nnisele 
increased,  but  it  is  often  changed  in  tpiality.  Instead  fd'  the  cathodal 
closing  contraction  Ix^ing  most  readily  evoked,  it  otk*n  hapjR'ns  that  the 
anodal  closing  contntctiivn  is  ()nKlnced  l>y  a  current  of  ecpial  strength  or 
even  by  a  weaker  one.  Again,  the  cathodal  opening  coutniction  may 
be  greater  than  the  anodal   opening. 

We  then  find  in  disease  that  contraction  may  occur  in  the  following 
order: 

C.  i\  C.  n      4    rx  r.  3     (.  q  p 


L 


2.  A.O.C. 


or  1. 


A.C.C. 
A.  C.  C.         2.  C. C.  C.         3.  C.  O.  C.         4.  A.  (X  C. 


The  slow,  wavelikc  contractif>n  is,  liowever,  much  more  constant  than 
the  qualitative  changes,  and  when  present  is  quite  charael eristic  of 
nerve  degeneration.  In  some  very  severe  forms  of  nerve  injury  the 
galvanic  irritability  is  rapidly  lost,  and  the  strongest  currents  which  can 
be  Ixirne  evoke  no  resjjonsc. 

These  reactions  in  the  miiseir,  tl»e  absence  of  faradie  irritability,  an*! 
with  galvanism  the  slow  contniclion  with  chaiige  of  quality,  arc  sjMiken 
of  as  the  reaction  of  degeneration.  They  indicate  nerve  dt^gencration, 
and  are  accompanied  by  loss  of  irritability  in  the  nerv*-  to  both  current*. 

A  jwirtial  reaction  of  degeneration  \t*  often  seen  in  slight  eases :  it 
consists  in  a  diminution  only  of  the  nerve  irritability  of  the  nniscle. 
together  with  the  slow  contractinn,  increased  irritability,  and  often 
changes  in  <[uality  to  the  voltaic  current. 

The  inercase*!  galviuiic  irritability  rd'  the  muscle  gmdually  dimin- 
ishes and  returns  to  the  normal  as  the  nerve  recovers.  There  is  recovery 
of  power  before  the  inereasetl  voltaic  irritability  passes  off;  with  the 
return  of  taradic  irritaiiility  the  inereased  irritability  in  the  nniscle 
gnjdually  lessens,  and  may  fall  below  n*H'mal  Indbre  returning  to  its 
original  degree. 

In  cases  of  iMTmancoi  pandysis,  the  galvanic  irrital)ility  falls  slowly 
after  the  rise,  and,  although  jiersLstiug  for  a  period  oi'  a  year  or  two, 
gradually  beeomeg  extinct. 
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Sensation, — Lesions  of  sensory  or  mixed  nerves  cause  loss  of  sensa- 
tion in  the  areas  which  they  supply.  In  disease  or  injury  of  a  mixed 
nerve  the  sensory  fibres  usually  suffer  less  and  recover  more  rapidly 
than  the  motor ;  complete  paralysis  of  the  muscles  may  even  be  present 
without  any  defect  in  sensation.  In  explanation  it  has  been  assumed 
that  sensory  impulses  are  more  readily  conveyed  than  motor,  or  that 
tlie  sensorj'  fibres  are  regenerated  more  rapidily.  In  complete  division 
of  a  ner\'e  sensor)'  symptoms,  however,  are  sometimes  slight  or  absent, 
and  the  theories  mentioned  are  insufficient.  The  most  rational  explana- 
tion is  that  the  anastomoses  of  the  sensory  fibres,  which  are  very  fine 
at  the  extremity  of  the  limb,  enable  neighboring  nerves  to  compensate 
for  the  paralyzed  branches,  this  conditiou  being  termed  recurrent 
senmiiion. 

Both  subjective  and  objective  defects  in  sensation  are  frequent. 
Pain,  either  shooting  along  the  course  of  a  nerve  or  sometimes  more 
diffuse,  is  present  where  there  is  any  irritation.  It  is  differently 
de^ribed  as  burning,  boring,  or  throbbing,  etc.  :  it  may  be  more  or  less 
constant  or  paroxysmal. 

More  common  than  pain  are  various  parcesthesiwj  such  as  numbness, 
formication,  feeling  of  weight,  heat,  or  cold,  etc.  In  the  extremities 
numbness  is  a  very  common  symptom  of  a  nerve  lesion.  Objectively 
various  grades  of  anaesthesia  may  be  observed,  sometimes  total,  at  other 
times  very  slight  and  only  to  be  demonstrated  by  careful  examination. 
Anaesthesia  may  coexist  with  pain,  and  is  known  as  anaesthesia  dolorosa. 

HyperceMhesia  is  not  infrequent  when  there  is  nerve  irritation,  vari- 
ous sensory  stimuli  being  felt  more  acutely  than  in  health.  Not  infre- 
quently sensation  passes  through  different  stages,  hypersesthesia  being 
succeeded  by  diminished  tactile  sensation,  and  ultimately  by  anajsthesia. 
Thf  different  forni.s  of  sensation  may  be  differently  affected.  Sensation 
to  pain,  touch,  or  heat  and  cold  may  be  affected  together  or  singly  or  in 
different  combinations.  It  is,  however,  usual  to  find  touch  affected 
more  tlian  pain,  the  reverse  being  found  in  hysteria. 

Hf€ti  and  eold  are  ^sometimes  confuseil,  a  condition  termed  paradoxical 
•^nsation.  Ijoss  of  conducting  power  may  be  manifested  by  delay  in 
transmission,  particularly  ])ainful  sensations. 

Changes  in  sensiition  to  galvanism  of  a  qualitative  character  have 
Ijeen  observed  in  lesions  of  the  sensory  nerves.  Thus  the  anodal  closing 
s^'usation  lias  lx*en  found  equal  to,  or  stronger  than,  the  cathodal  closing 
x*nsation. 

Ji'tftj-  adion  is  lost  in  the  territor>*  supplied  by  the  affected  nerve. 

Vaxomotor  and  trophic  fhanf/cx  are  fnujucnt  results  of  nerve  lesions, 
the  ohanjrt*s  affecting  the  skin,  bones,  and  joints. 

The  vasomotor  fibres  for  the  limbs  run  in  the  nerve  trunks,  and 
•livi-iori  of  one  of  them  causes  an  initial  reddening  and  increase  of  surface 
u*m|Kniture,  In  the  course  of  a  few  days,  or  even  in  a  few  hours,  the 
n-ildeningand  heat  pass  off,  and  the  linih  becomes  colder  than  normal  and 
oft«*n  cyanotic.  Owing  to  paralysis  of  the  niusclcs  the  venous  and  lym- 
jthatic  circulations  are  sluggish,  and  cedenia  is  fVecpient. 

The  skin  IxH'omes  thin  and  glossy,  an<l  slight  injuries  often  produce 
ob-tinate  sores  or  may  even  lead  togjingrene.  Various  eruptions  sonie- 
lime>  apfiear,  of  which  herpes  zoster  is  the  most  familiar.     Pemphigus 


is  soraeHmes  seen,  the  Imlltf  tullowiiig  thi-  rntirse  of  tlit^  iiijurwl  nerve. 
The  skill  is  dn%  ttwinp;  to  atrrnihy  ui'  the  swcjit  ami  selmeeous  glands  ; 
the  hair- foil irles  usually  (ii.'<{»jnx"ar,  but  exceptionally  there  is  an  iii- 
creai*e(l  gmwth.  The  nails  become  thiekened,  brittle,  and  rigid  trans- 
versely itr  longitudinally.  The  Ixmes  in  old-standing  cases  sometimes 
heeonR'  thin,  light,  and  easily  fnieturef!,  whilst  there  is  a  tench-ney  to 
piiin,  swelling,  and  (ihrons  ankylosis  of  the  joints.  In  the  lingers  a 
glossy  skin,  with  diminution  in  size  from  atrophy  of  the  tissues,  inekid- 
ing  tlie  lK>ne,  is  very  eharaeteristic. 

Diagnosis. — ^In  the  diagnosis  of  peripheral  lesions  the  iKiralyxed 
parts  correspond  with  the  distritjution  of  the  nerves,  so  that  a  thonyugh 
knowledge  of  their  anatomical  distribution  is  essential.  In  tlie  sections 
on  Neuritis  and  on  Diseases  of  the  Individual  Nerve.s  the  differential 
diagnosis  will  be  further  dealt  with  (pp.  25,  38). 

pRCKJNOfiis.- — In  distinetion  to  many  other  lesions  of  the  nervou.^  sy.s- 
tem  Bffections  of  the  peripheral  nerves  usuaUy  show  a  marked  ten<leney 
to  recovery.  This  tendeney  is  uatumlly  much  intlueneed  by  the  cause 
of  the  paralysis.  When  caused  by  pressure,  contusion,  etc.  recovery  is 
usually  to  be  anticipated,  although  in  some  very  severe  injuries  paral- 
ysis is  permanent. 

Much  assistance  in  the  jiroguosis  may  1x'  gained  by  the  clectricid 
examinations.  If,  after  the  lapse  of  a  week,  it  is  found  tliat  the  nerve 
irritability  is  increased  or  only  slightly  <liminished,  it  may  \\v  eonelude<l 
that  the  damage  is  slight  and  that  reciivery  will  oeeur  within  a  iew 
weeks. 

Marked  diminution  of  irritability  at  the  end  of  a  week  is  evidence 
of  severe  injury,  and  rwover}'  cannot  be  anticipated  before  two  or  three 
months.  Examinations  made  within  the  first  three  or  four  days  do  not 
yield  accurate  data  for  prognosis  :  later  examinations  give  more  definite 
results,  and  after  the  secon<l  week  serious  errors  are  not  likely  to  occur. 

Treatment. — In  nniny  cases  the  primary  treatment  is  surgical. 
Where  ilivision  of  a  nerve  has  occurred,  it  should,  if  possible,  be  treated 
by  immediate  suture.  The  results  are  usually  very  satisfactory,  and 
failure  seldom  wcurs  when  the  aseptic  technique  is  perfect.  Secont!' 
ui'if  suture  slujuld  be  undertaken  where  there  is  evidence  of  division  of 
a  nerve.  Bowlby'  states  that  im|)rovemcnt  is  almost  certain  to  folhnv, 
and  that  complete  success  may  l)e  anticipated  in  the  n^ijority  of  c^jses. 
This  authctr  reconls  castas  in  which  cure  fitll<tw<'d  after  division  two 
years  previously,  and  in  one  instance  notable  improvement  after  twelve 
years'  standing. 

After  primary  or  secondary  suture  improvement  first  shows  itself  in 
recovery  of  sensation.  In  some  instances  there  has  I  wen  sf»nu'  return 
after  twenty-four  hours — a  fact  somi'wliat  difficult  to  explain — although 
a  pcrio<l  of  s<>me  weeks  or  months  usually  ela[)s<^s.  Where  then*  is 
marked  atn>phy  of  the  musch's,  it  is  usually  several  months  Ijcfore  any 
notable  return  tif  power  occurs. 

In  l)oth  primary  and  srcon<lary  suture  Bowlby  lays  much  stress  on 
time  as  a  hcsiling  factor.  In  many  cases  improvement  or  cure  only  (iceurs 
after  a  lapse  of  months  ar  even  two  or  three  years. 

In   the  treatment   of  paralysis   from   pressure  the   nerves   in    many 

•  Bowlby  :   hiJuriiM  <tmi  />*Va*««'^  nf  Xcrt^M,  London,  l8Hy. 
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instances  recover  on  the  removal  of  the  cause.  Thus  in  paralysis  of  the 
muiK^ulo-spiral  from  the  use  of  a  crutch  disuse  of  the  crutch  may  prove 
sufficient.  In  instances  where  cicatrices  involve  a  nerve  it  should  be 
freed  from  scar  tissue  and  stretched.  Recovery  usually  occurs  spontan- 
eously after  compression  by  fracture,  and  even  when  the  trunk  is  in- 
volved by  callus.  In  other  instances  recovery  has  followed  the  removal 
of  callus  or  spicules  of  bone  pressing  on  a  nerve  trunk.  Bowlby  records 
many  interesting  examples  of  relief  after  the  ojierations  referred  to. 

Electricity  is  a  valuable  adjunct  in  the  treatment  of  nerve  lesions. 
Both  the  faradic  and  galvanic  currents  are  used,  the  clinical  rule  being 
to  use  the  one  which  most  readily  produces  contraction  without  pain. 
When  irritability  to  faradism  is  present,  a  current  sufficiently  strong  to 
produce  contractions  may  be  applied,  one  pole  being  placed  over  the 
motor  point  and  the  other  passed  over  the  affected  muscles.  The  irrita- 
bility of  the  nerve  is  in  this  manner  distinctly  raised.  After  a  few 
applications  a  weaker  current  evokes  contraction,  and  it  is  probable  that 
recover\'  is  hastened. 

The  galvanic  current  is,  however,  principally  used  in  nerve  injuries. 
One  pole  may  be  placed  on  the  back  of  the  neck  and  the  other  moved 
over  the  affected  muscles,  especially  their  motor  points,  so  as  to  produce 
contractions.  Applications  may  be  made  daily  or  two  or  three  times 
weekly  for  from  ten  to  twenty  minutes.  Whilst  undoubted  benefit 
result^,  the  mode  of  action  is  still  obscure,  but  it  may  be  stated  that  it  is 
important  to  obtain  muscular  contractions. 

Massage  is  a  valuable  measure  in  maintaining  the  muscular  nutrition, 
and  may  be  used  in  conjunction  with  electricity. 

Deformity  from  overaction  of  opposing  muscles  should  be  prevented 
as  far  a.<  possible  by  mechanical  contrivances. 

Dni^  are  not  of  very  great  value  in  most  cases  of  peripheral  paral- 
ysis. IrKli<le  of  jK)tas.sium  is  used  in  neuritis,  and  strychnine  is  also 
administered  with  a  view  to  hastening  recovery.  General  tonics,  such 
as  iron,  quinine,  or  arsenic,  are  useful  in  debilitated  conditions. 


NEURITIS. 

Under  the  heading  of  "  Neuritis  "  it  is  usual  to  include  any  affection 
of  a  n«'rve  leading  to  paralysis  of  the  parts  supplied.  Strictly  speaking, 
many  of  the  lesions  consist  in  degeneration  of  the  nerve  fibres  rather 
tlian  inflammation,  but  for  clinical  purposes  this  distinction  may  be 
disn'jrarded. 

A  single  nerve  or  group  of  nerves  may  be  affected,  or,  again,  many 
ri*rv-«->  throughout  the  body  may  be  inv()lved,  when  the  condition  is 
-pitkf-n  of  as  multiple  neuritis. 

Etioi/kjy. — The  c<>mmonest  cause  of  neuritis  is  some  form  of  trau- 
matism. It  is  met  with  after  blows,  wounds,  or  contusions,  from  pro- 
^►nged  pressure,  or  from  compression  by  growths,  such  as  syphilis  or 
cancer,  by  the  callus  of  a  fractured  bone,  or  even  by  violent  contraction 
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mUHcles  tlin>ugli  whicli  certain  nerves  pass.  Dislocations  are  fre- 
quently ibllowetJ  liv  paralysis,  wliich  is  most  conmionly  seen  in  the 
shntilder  or  rirni   from  snhluxatiou  of  the  humerus. 

Extension  of  iiiflaiunintioii  fruui  neiglilmrin^  parts  (wcasionally  in- 
volves eertaiii  nerves.  The  eraoial  nerve.-^  are  thus  frequently  corn- 
presse<l  hy  basihir  meningitis,  and  the  spinal  ro«)(f,  are  oeeasionally 
involved  in  a  siniihir  way. 

Cold  has  heen  gradnaliy  hirgely  eliminated  as  a  |>oteiit  cause  of  neur- 
itis, but  in  sjK'cial  instances,  as  in  the  faciul  and  sciatic  nerves,  it  is  an 
inrjtortant  fiietttr, 

Uheniiiatie  individniils,  especially  those  who  suffer  from  hunhiig(t  or 
chronic  intlammation  of  fihroiis  struetnres,  are  frequently  attacketl  by 
neuritis  of  the  sciatic^  and  fK'casionally  of  the  bniehial,  nerves.  Gout, 
again,  is  an  important  predis[)osing  cause. 

Patiiol(k;i(ai.  Anatomy, — Tnflimuiiation  may  begin  in  the  con- 
nective-tissue slunth,  especially  when  a  single  nerve  is  jiffected  { peri- 
itfttfififi^  and  iheiu'c  sometimes  sjH"<'ad  to  the  iuti-rstitial  tissue  of  the 
nerve.  Iti  other  eases,  especiidly  in  multiple  neuritis,  the  nerve  fibres 
tiieinselves  arc  primarily  affectetJ!  by  a  degenerative  prm-ess  (jwrnK-Ayj/j- 
atoits  7iinu'iiiM). 

In  tlie  former  ease  the  nerve  trunk  is  re<l  and  swollen  at  the  diimagcfl 
part,  whteli  is  usuhIIv  limited  to  a  snudl  extent.  Several  foci,  hcnvever. 
nuiy  be  pn's<'nt  or  even  a  ec»nsidend)le  tract  of  a  nerve  invnlved.  The 
slieath  is  infihnite<l  by  leucocytes  which  sometimes  extend  along  the 
connective  tissue  between  t!ir  individual  bundles  or  cvrn  the  fibres  of 
the  nerve. 

The  axis  cylinders  suffer  in  ppo|xtrt!ou  to  the  pressure  ex ereis«l  u|K)n 
them,  ami  undergo  degenemition.  In  accordance  with  Waller's  law,  the 
degeneration  extends  down  to  tlie  perijthery  (»f  the  nerve,  owing  to  tlie 
fibres  being  cut  off  from  their  trujdiir  cells. 

In  parenchymatous  neuritis  the  changes  begin  in  the  nerve  fil)res 
thcniselves.  The  nuclei  of  the  nerve  fibres  and  the  protoplasm  alwiut 
them  enlarge,  and  compress  and  interrupt  the  continuity  of  the  myelin 
and  axes  cylinders.  The  myelin  breaks  up  into  oily-looking  gh>luites, 
which  float  iti  the  jtrotoplasmic  substance.  The  nuclei  soon  prolifcnite, 
whilst  the  prodni"ts  of  degeneratioti  are  al>sorl>ed  anil  leave  collapsed 
sarcolemma  sheaths,  culargcil  at  places  by  nuclei  with  their  surround- 
ing protoplasm  and  remnants  of  myelin  resembling  oil  globules. 

Kx|K'rimcntally  it  has  been  shown  that  the  electric  irritability  of  the 
nerve  is  lost  at  a  [HTiod  corresponding  in  time  witli  the  In-cak  of  con- 
tinuity in  the  myelin  and  axis  cylinders.  In  man  irritability  to  elec- 
trical stimuli  is  lust  during  the  second  week,  st*  wv  may  inlcr  that  these 
changes  occur  at  that  period.  The  prolifcralion  i>f  nuclei  is  suggestive 
of  infianimatory  reaction,  and  this  is  indccil  further  borne  out  by  the 
occasional  appeamnee  of  leucocytes  in  the  ennnn'tive  tissue  of  the  nerve 
trunk. 

Imp(*rtant  s<'condary  chmigcs  oc<'ur  in  llie  muscles.  They  undergo 
atropjiy  and  are  distiuctiy  rcdu«:H'd  in  siz«\  Mieroscojiically  the  filires 
become  smaller  and  gramdar  and  their  ^tria-  less  distinct.  The  con- 
nective tissue  of  the  sheath  and  muscle  proliferates,  showing  numerous 
ureas  of  round  cells.     If  recovery  does  not  ensue,  the  newlv-formed 
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connective  tissue  contracts  and  a  condition  of  cirrhosis  and  permanent 
contraction  results. 

Symptoms. — The  symptoms  of  neuritis  are  subject  to  considerable 
variation,  depending  on  the  acute  or  chronic  character  and  the  locality 
afFected. 

Acute  perineuritis  is  sometimes  ushered  in  by  chilly  sensations  or  a 
rigor  with  elevated  temperature.  The  essential  local  symptom  of  an 
acute  perineuritis  is  pain,  referred  along  the  course  of  the  nerve.  Its 
onset  is  usually  acute,  seldom  gradual  ;  it  is  of  an  extremely  severe 
character,  and  is  described  as  boring  or  burning ;  it  is  increased  by  any 
movement  of  the  limb,  and  often  subject  to  marked  nocturnal  exacerba- 
tion. Not  only  is  the  nerve  itself  exquisitely  tender  to  pressure,  but 
the  bones  and  muscles  may  be  unduly  sensitive.  When  superficial  the 
nerve  occasionally  presents  distinct  swelling. 

Various  subjective  sensations  are  often  present,  such  as  numbness  or 
tingling.  In  the  early  stages  there  is  cutaneous  hypersesthesia,  followed 
by  diminution  of  sensation  over  the  parts  supplietl  by  the  nerve,  and 
patches  of  total  ansesthesia  occur  in  severe  cases.  Slight  inco-ordination 
Is  sometimes  prominent,  and  if  the  arm  is  affected  shows  itself  in  inabil- 
ity to  use  the  hand  in  delicate  movements.  Depending  on  the  degree 
of  damage  to  the  nerve  fibres,  there  is  more  or  less  loss  of  motor  power 
in  the  muscles,  with  atrophy,  flaccidity,  and  the  electrical  reactions 
characterizing  nerve  degeneration.  In  many  instances,  however,  the 
loss  of  power  is  apparent  rather  than  real,  and  is  due  to  the  pain  induced 
by  putting  the  muscles  into  action. 

Many  cases  of  neuritis  are,  however,  not  marked  by  pain,  but  pre- 
sent paralysis  as  the  prominent  feature.  Painful  cramps  and  fibrillary 
twitcning  may  also  occur.  Various  vasomotor  and  trophic  symptoms 
are  often  observed.  The  skin  may  be  hot,  red,  and  moist,  the  surface 
temperature  is  elevated  in  the  early  stages,  and  a?dema  is  not  uncom- 
mon. In  old-standing  cases  the  limb  is  cold,  the  skin  becoming  thin 
an«l  ^rlossy,  with  loss  of  the  hairs.  The  nails  are  stunted  and  ridged, 
and  their  growth  slower  than  in  health.  Various  eruptions,  attributed 
to  withdrawal  of  troj)hic  influence,  are  sometimes  present.  Slight 
injuries  may  produce  ulcers  which  are  slow  to  heal,  and  bulla;  or  vesi- 
cle- occasionally  form  in  j)arts  supplied  by  the  affected  nerve. 

As<*ending  neuritis  or  neuritis  migrans  is  not  an  uncommon  aflfection. 
Ih'r*.'  the  inflammation  ascends  the  nerve  trunk,  and  if  it  reaches  a 
ph'xus  may  Ix?  spread  to  a  number  of  nerves.  It  results  from  some 
injur}'  of  a  jieripheral  nerve,  often  traumatic,  and  extending  up  may 
cuu.se  considerable  thickening  and  induration,  involving  consecutively 
one  or  more  nerve  trunks.  Thus  a  trifling  wound  of  a  digital  nerve 
«<*'i':isionallv  gives  rise  to  an  ascending  lesion  involving  the  brachial 
}>lexn-i.  The  course  of  the  aflection  is  usually  more  insidious  and 
«-hn>nic  than  a  primary  neuritis  of  the  larger  nerve  trunks,  and  it  often 
c<»nlinues  spreading  for  a  jHTicMl  of  many  weeks. 

CorRSE. — Slight  c-ases  may  recover  in  a  few  weeks,  hut  severe  ones 
la-t  for  several  months,  or  complete  recovery  may  exceptionally  not 
*Mt'iiT  for  years.  Permanent  paralysis,  although  rare,  is  an  occasional 
r»-.-ult.  In  the  severe  forms  of  the  disease  the  condition  passes  into  a 
chn»nic  stage,  and  pain  and  weakness  continue  for  months. 
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Diagnosis.— A Itlioiigh  often  confused  with  neniralgia,  the  local  evU 
denre  of  infliiinnuition,  such  as  tcndorncss  of  the  ncrve^  should  prevent 
sueh  an  errur.  When  jJiiralv^tB  or  anaesthetic  area.*  devehjjv  the  condi- 
tion is  unniistakaUlc. 

PRO<JNosts. — Tlie  severity  of  tlie  symptoms  and  the  condition  of  the 
electric  irritaliility  of  the  nerve  form  the  best  guides  to  prognosis. 
Where  we  have  the  complete  reaction  of  degeneration  the  condition 
will  continue  for  months.     In  elderly  people  pain  may  last  for  vt'ars. 

Treatment. — As  in  tjther  forms  ot  iiiHanimation,  complete  rest  is 
essential.  In  neuritis  of  a  lim!)  a  splint  is  often  servieeabh'  to  secure 
this  etui,  and  the  part  should  be  oomfortable,  supported  by  pilhiws  to 
avoid  pressure. 

To  relieve  jjain  an  icebag  over  the  nerve  is  an  excellent  measure  in 
the  early  stage.  Hot  fomtntations  of  lead  and  opium  (liq.  plumbi  sub- 
aeet.,  tr.  opii,  M.  ^ij  ;  aq.  ad  Oj)>are  also  very  servtceal>le.  It  is  probable 
tliat  bittli  these  methods  act  by  diminishing  the  vascularity  of  the  nerve. 
Leeches,  if  a]>plied  early,  are  useful,  aud  blisters  are  also  used. 

A  brisk  saliue  [uirgative,  es|i>ecially  in  gouty  cases,  is  serviceable  at 
the  outset,  antl  small  doses  of  calomel  or  filue  mass  often  exercise  a 
markedly  beneficial  influence.  Of  other  drugs^  if»dide  of  jwtassium 
(gr.  V  to  xx)  in  a  few  cases  gives  marked  relief,  and  salicylate  of  smla 
is  also  serviceable  in  relieving  symptoms  in  a  small  number  of  cases. 

In  tlie  chronic  stage  gjdvanism  often  relieves  piiin  for  hours.  There 
is  some  recent  evidence  to  show  that  this  agent  tends  to  prevent  nerve 
degeneration,  and  it  may  be  usctl  early  with  this  view.  Blisters  are  of 
great  value,  and  may  be  applied  abtng  the  course  of  the  nerve. 

Faradisra  is  of  no  value  in  the  early  stages,  and  only  increases  the 
jiain.  Later  it  is  useful  in  relieving  iKincj^thesiie,  and,  used  with  a  wire 
brushy  sometimes  alleviates  paiu. 

Massage  of  the  limbs  aud  genend  tonics  or  change  of  climate  are 
also  indicated  in  the  later  stages  of  the  disease. 


MULTIPLE  NEURITIS. 

Rynonyms, — Peripheral  neuritis  ;  Polyneuritis. 

Definition.  —  A  symmetrical  degenerative  afTection  involving 
simuUnucously  many  n<-rvcs. 

EnouMiV. — ilultiple  neuritis  is  invariably  due  to  some  toxic  agent. 

()f  all  tlie  causes,  witlt  the  exce|>tion  of  lead  and  diphtheria,  alcohol 
is  by  far  the  most  frcijuent.  It  occurs  in  individuals  who  use  stimulants 
to  gn'at  excess  and  for  prolonged  jx'rio<ls.  Although  more  common 
in  s]arit-ilrinkers,  it  is  also  proilueed  by  nudt  litpittrs.  It  is  usually 
stilted  to  be  more  tretpient  in  women  than  in  men,  but  in  Ross's  analysis 
of  9it  cases  only  41  were  females.  When  we  consider  the  much  greater 
number  of  male  alcoholics,  we  must  admit  a  greater  susceptibility  in 
the  female  sex.  Exposure  to  cold  and  improjwr  food  often  co-operate 
in  producing  the  di.sease. 

Of  the   other  diffusilde  stinudants,  carbon  monoxide  gas  evolved 
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from  oharcojil  .slove.s,  the  use  of  wburite  as  an  explosive,  and  the  fumes 
of  aoiline  and  bisulphide  of  carbon  arc  known  to  produee  multiple 
neuritis. 

Of  the  various  infections  diseases,  diplitheriu  is  most  frequently 
followed  by  pandysis,  and  injeetion^  of  either  the  haeillus  nr  its  toxin 
have  been  shown  experimentally  t*i  |)rmlnee  nerve  degeneration.  Judg- 
ing from  amilogy,  it  seems  probable  t  hat  pa  ralysis  following  other  i  nfect ious 
prooestscd  is  alst»  due  to  toxins  prod  need  by  various  microHjrj^nisms. 

Neuritis  is  not  very  uncommon  after  typh<nd  fever,  and  it  is  oceasion- 
ally  jieen  aft>er  meassles,  |)neum«ttiia,  iulluenza,  searlatina,  varieella,  vanf>la, 
ami  erysipelas.  Septic  infeetion^  with  or  without  other  manifestations 
of  gej>sLs,  is  a  nin»  cause  of  the  diseas<\  In  a  ease  recorded  by  Hoth  a 
man  developtnl  extensive  and  fatal  peripheral  neuritis  almost  six  weeks 
aft*T  the  healing  of  a  stab  wound.  In  other  iustanees  the  atleetion  has 
followed  some  local  se])tie  process.  In  a  case  rerently  under  my  care 
the  only  S4wrce  of  a  multiple  neuritis  was  cystitis  following  an  old 
stricture.  Dana'  has  reeonled  a  somewhat  simihir  origin  from  a  pyelo- 
oepbritis.  It  seems  pruKibl*-  that  syphilis'^  is  a  rare  cause  of  multiple 
neuritis,  and  that  recovery  takes  place  with  antisyphilitic  remedies. 
Imksmueh  a^  mercurial  inunctions  have  been  shown  to  be  followed  by 
this  affection,  care  is  requisite  in  distinguishing  such  cases  from  syph- 
ilitic on<*s. 

Neuritis  occasionally  develops  in  the  course  of  tuberculosis,  and  it 
i^  ^aid  tfi  be  frequent  in  a  latent  form.  The  o4'currenee  of  th^  disease 
in  diabetes,  although  rare,  is  of  interest  in  explaining  the  origin  of 
oli^tinate  neuralgia  which  oi'casionally  occui-s  in  this  affection. 

Rheumatic  cases  are  those  developing  after  exposure  to  cold.  As 
numerous  nerves  are  involved,  it  is  jtrobaldy  correct  to  regard  cold 
rather  as  a  pn'disj)osing  cause,  hiweriug  the  resisting  power  and  render- 
ing the  nerves  susceptible  to  a  poison  allied  to  or  iileiitical  with  that  of 
acute  rheumatism.  Alihungh  such  cases  are  rare,  their  occasional 
occurrence  is  well  established.  In  rare  instances  acute  rheumatism  is 
followed  by  multiple  neuritis. 

Cases  of  neuritis  arc  not  very  infrequent  in  chorea,  a  condition 
clost'ly  allied  to  rhenmatism.  It  se<'ms  probable,  however,  that  arsenic, 
which  is  so  generally  used  in  this  aifeetiun,  is  really  the  tttxie  agent. 

The  |Kinilytic  symptoms  in  heri-beri  and  li'j)r«isy  are  due  tii  neuriti^^, 
and  in  the  latter  the  bacilli  settle  in  the  ncfve  trunks. 

Certain  cases  of  paralysis  occurring  in  malaria  have  Iwen  attributed 
to  neuritis,  but  they  are  of  extremely  rare  oceurrence. 

Of  the  metallic  poisons,  lead  is  by  far  tin-  most  frequent,  whilst 
ai^enic  and  mercury  are  occasitmal  causes. 

Various  <iuhectic  conditions,  sueli  as  cancer  or  ana?mia,  frequently 
pres*rnt  pathological  evidence  of  nerve  degeneration,  anil  it  is  not 
improbable  that  various  .symptoms,  such  as  weakness  and  numbness, 
»lK>uld  be  attributed  to  this  factor.  During  or  following  contiuement 
a  few  cases  of  multiple  neuritis  have  developed. 

»  D«n»:  .Vni  Avi«-«,  l>Wi». 

*  For  rsuses  «w  Hii/tapd :  Tnrn*.  CUn.  Sot.,  1874  and  1880;  R.  VV.  Taylor:  N.  Y. 
3tt*L   Jatim,,  lii;  Tuckvrull;  LanetU   1882,  i.;  Fordvce:  Jonm.  Cuian.  and  Genito-unn. 
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Artorial  i^elorosis  '  in  t'lilerly  people  soinetinics  loads  to  nccro.sis  uiul 
intlammatiun  uf  tlie  ncrxc  trunks,  but  the  symmetry  seen  iii  the  various 
form:^  of  toxic  neuritis  is  here  less  marked. 

Finally,  u  nnnilicr  of  affeetiims,  sueh  as  Raynaucrs  disease,  perfora- 
ting nlceri?,  and  rhetiiuatnid  arthriti*;,  are  attributed  by  some  writers  to 
primary  nerve  lesions.  Muny  if  ni»t  all  eases  of  LaudryV  disease  are 
(hiubtlcss  ol'  this  nature,  but  ftnnher  observations  on  this  point  are 
re([Utn'd. 

pATiioi.tMiKAi,  Anatomy. — The  elnef  ehanges  oceur  in  the  nerve 
fibres^  vvhieb  nnth-r^o  parendiyniatous  di^generation  precisely  similar  to 
tJiat  ilcsrrilH'4l  under  the  liradiu)::  of  Xrnri(is  <4'  ludivithial  Xi-rves. 
Assueiat*"d  with  tliis  there  is,  howrvfi",  or<-asional  evidence  of  inflam- 
matory eluinji4's  in  the  uerve  sluatbs,  ronsistinj;  in  inHltratio]i  with 
leneofytfs,  and  even  visible  swi'lliiig  antl  redness  in  recent  eases. 

The  changes  in  the  nerves  are  more  itrononneed  at  the  periphery,  and 
indeed  may  only  Ix'  visili!<'  within  tlie  mnseles.  Ttie  mnscles  undergo 
seeitudary  changes  similar  ttj  those  (leseriljed  under  Neuritis,  and  these 
efiects  are  sinular  in  whatever  part  of  tlie  nerve  trunk  the  disease  is 
situated.  The  nerves  of  the  limbs  are  tlu»se  showing  the  most  advane4'4l 
changes. 

Degeneration  lias  also  been  fonnd  in  the  wnlar  and  bulbar  nerves, 
but  in  some  fd'  these  instanees  the  lesions  have  been  central,  and  in 
others  careful  investigation  has  failed  to  reveal  any  auatondcal  clianges. 
In  a  few  eases  associated  changes  have  licen  foniul  tn  the  spinal  ct«rtl^ 
e^inststing  in  jvatehes  of  chroiiie  myelitis  <ir  meningitis,  es[>ecially  in 
aleobolie  eases  \  in  the  gray  matter  shriidving  and  vaciiolatitm  of  the 
gjinglion  cells  sometimes  occur. 

SvMlTOMS. — The  symptoms  var\'  considerably  in  difleri'nt  instances. 
Gowers  (listingnishes  three  classes  according  to  the  pmmiucnee  of  motor 
or  sens(>rv  svm|itoms  or  of  inecjHirdination.  Although  pure  types  of 
each  class  exist,  it  is  usual  to  tind  two  or  more  id"  tlicm  cnndHued. 

The  ilisease  usually  sets  in  abnn»tly,  btit  there  may  be  a  prcuumitory 
|>erimi  extending  over  weeks  or  nutnths,  marked  by  nmubuess  and 
tingling,  esjx^cially  in  the  hands  an<l  feet,  and  by  mnseular  entmps.  In 
the  a<'Ute  cases  the  finset  is  sctmetimes  like  that  of  an  acute  infc4-ti<in;i 
process.  The  temperature  rises  t(*  W2^  or  104'^  F.,  with  the  usual  febrile 
symptoms  and  occasionally  slight  albuminuria,  splenic  enlargement,  or 
jamuliee.  S-verc  jiaius  in  the  limbs,  with  slight  artienlar  swelling,  are 
sometimes  present,  and  may  at  first  resend)le  acute  rhenmati>ni. 
Xinnbness  and  tingling  in  the  extremities,  and  often  some  jwiins  and 
nniscular  cramps,  prece<le  or  accompany  tlio  loss  of  power  which  is 
early  lutticcd  in  certain  gntups  of  njuseles.  Tlie  extensors  of  the  hands 
and  fingcis  ami  the  antcriijr  tibial  group  rd'  muscles  are  those  ehiefly 
affected,  and  the  resulting  wrist-  and  ibt^t-drop  is  wry  characteristic. 
Atmther  symptnm  wliir-b  is  very  characteristic  is  nuiscnlar  temlerness, 
which  is  especially  prominent  in  aleobolie  cases,  and  is  then  often  s<» 
marke<l  ihat  the  slightest  change  of  |M»sition  or  pressure  on  the  niuseles 
iniuses  extreme  pain. 

Paralysis  may  develop  mpidly,  idnn>st  suddenly,  and  be  coni|dete  in 
the  course  of  a  day  kw  two.    In  other  instances  the  «>nset  i>  more  gradual, 

^  Pitrefl  nnd  Vailliatd  :  iZcv.  dt  Mid.,  1886. 
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and  pamlysis  becomes  f<irn|jlet«'  in  iUv  i'<nirse  of  two  <>r  tlirec  weeks,  or 
pareos  only  may  be  present.  Kitlier  t!ie  iinns  or  lejr^  miiy  suffer,  but 
ahvaviii  in  a  symmetrical  fashion.  Most  comnmrily  bntli  np}H'f  and  lower 
limbs  am?  afteeted,  ami  the  lej^>  are  more  often  parnlyzefl  almie  tluni  tlie 
nrm«*.  The  miijieles  affected  are  eliietly  thiise  at  the  periphery  of  the 
Umb,  below  the  knee  and  elbow,  partieidnrly  the  honiolofrous  groups 
M]p{>lie(l  by  the  musenln-spiral  and  external  pi>plit4'al  nerves.  In  slij»;lit 
ca««e*i  the  panilysU  may  he  limited  to  the  muscles  supplied  liy  the  exter- 
nal popliteal  nerve,  but  it  often  j^preads  to  the  muscles  of  the  foot  and 
thi»*o  at  the  back  of  the  lower  lej;.  Tiie  thigh  and  upper-arm  musclen 
are  much  Ictvs  frequently  afferted,  and  those  acting  on  tine  hip-  and 
j'houldcr-joint^  -^till  les>s  seldom  ami  only  in  eases  of  very  extensive 
{>andys.is.  Weakness  of  the  museh's  of  the  front  of  tlie  leg  gives  rise 
to  the  **  stcppjige '*  gait,  the  thighs  being  unduly  flexed  to  enable  t lie 
(imp|>e*d   feet  to  clear  the  ground. 

in  the  arms,  in  adilition  to  tlie  extensors  of  the  hand,  the  small 
mu-^di's  4if  the  hanil  frequently  suffer.  In  neuritis  <lue  to  lead  these 
two  grou|;>s  are  most  frnjueutly  attacked,  and  severe  jmralysis  in  tliese 
Un'uliticH,  without  involvement  of  other  groups  of  muscles,  is  seldom 
due  to  any  other  causes. 

The  muscle>!  of  the  back,  neck,  thorax,  and  al>dom(  n  are  not  often 
attacketl,  and  then  only  in  severe  cases.  Paralysis  of  the  tliaphragm 
or  other  muscles  of  re-^pinition  is  very  apt  to  prove  fittal. 

H^ipid  heart  aetion,  with  j>andy>*is  of  the  larynx,  Ijas  also  been  met 
with  from  involvement  of  thf  pnenmogastrie,  and  attacks  <jf  dyspufea 
or  oribopniea  occur  from  paralysis  of  the  diaphragm  and  otlier  muscles 
of  respiration. 

The  aphincter.-*  are  very  sehlom  involved  without  a  lesion  in  the  conl. 

Apart  from  diphtheritic  neuritis,  the  cranial  nerves  are  not  usually 
involveil,  but  mmiernus  instarx-cs  are  recordrd  in  which  one  or  more 
have  been  affectcil.     The  ophthalmoscope  ha?-  in  rart*  instanees  revealed 

r'c  neuritis,  an<l  paralysis  of  the  third,  fourth,  and  sixth  nerves  has 
been  observed,  and  slight  weakness  of  these  muscles  may  be  evi- 
deooed  by  nystiigmus.  Ine<|uality  of  the  pupil  and  slow  or  absent 
rtsction  to  light  and  accommodation  has  bren  wcasionally  (iliserved.' 
Poral}>iii  of  one  or  both  facial  nerves,  of  the  laryngeal  and  ludbar 
niTX'cSj  niay  also  occur. 

The  nutrition  of  the  muscles  suffers  ;  they  become  flabby  and  wa.ste<l^ 
ami  in  consequence  of  contractures  of  their  oppom^nt'*  deformities  are 
npt  to  ix^cur  which  are  troublesome  to  correct  dunng  convalescence. 
()f  tlw^'  fo«»t-drop  and  flexion  of  the  knees  are  the  most  fre«|uent. 

Sensory  disturbance  is  eomnntnly  luaniffsttMl  by  various  subjective 
phenomena,  such  it'*  numbness,  tingling,  or  a  ffeiiug  of  pins  and  needles, 
fell  especially  in  the  hands  and  feet.  Objective  blunting  of  sen.-ation 
hi  often  conii)letely  absent,  or,  if  present,  incomplete.  It  shows  itself 
in  diminiiihea  tactile  or  painful  sens^itions,  in  delayed  sensation,  and  at 
time*  is  inci>rrectly  hwateil.  Marked  hy|K'ra'sthesia  is  conmion  during 
till?  esirlier  stiige  of  the  malady,  and  later  lUi  may  be  rrplaced  by  antes- 
thfsia. 

Fibrillary  tremor  of  the  affected  muscles  is  often  present.     More  or 

'  Rntnert:  />nif.  ^rcA.  kUn.  JM«/,,  I.  Case  xxiv. ;  tJpj.tnihcitn  ;  Znt.  klitt.  Mai,  x'u 
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loss  inoo-orilinntinii  is  not  unvoinnKHi,  the  patient  iiotieiiig  that  he  has 
difHriilty  ill  usinjz;  tils  h:iii<ls  fur  tiflifut*.'  mani|Hjliitioiis  or  iimling  u 
certain  amoinit  of  iiiisteatliiu'ss  in  his  giiit.  In  rare  instances  ineo- 
oniinati(Hi  may  iurrn  tlie  most  prominent  feature  of  the  diseu.se,  and  the 
ataxia  so  produced  is  termed  "  neuro-tahes,"  Romberg's  sign  is  some- 
times well  marked  and  increases  the  resemhhuiee  to  locomotor  ataxia. 

A  very  importiint  sign,  always  present  in  se\'ere  eases  and  seldom 
absent  in  mi  hi  <incs,  is  absence  of  the  knee  jerk,  which  often  disappeiirs 
even  before  paralysis  sets  in.  There  are,  however,  mild  cases  in  whic^ 
it  is  present,  and  may  even  be  increased  in  the  early  stages. 

Tlie  skin  retlexes  vary  considerably  and  are  of  little  diagnostic  value. 
Although  occasionally  increased,  tiny  are  usually  absent  in  severer 
forms  of  the  disease. 

Various  vasomotor  and  trophic  changes  are  often  seen.  Slight 
aHlcnia  about  the  ankles  and  back  itf  the  hands  is  eomm(»n,  Dej^Tine ' 
has  recently  recorded  a  ease  in  which  all  four  limbs  presented  a  marked 
oedema,  but  this  is  extremely  rare.  In  a  ca.se  recently  uiulcr  my  care 
minute  hemorrhages  were  associated  with  redema  <d'  the  lower  extrem- 
ities. Bedsores  are  rare,  but  ghx^i^y  skin,  loss  of  hairs,  and  trophic 
changes  in  the  nails  and  articular  atlhcsions  are  not  nneommon. 

Eledrieni  Changes. — In  acute  eases  with  much  pain  and  tenderness 
it  is  inadvisable  to  put  the  patient  to  the  pain  of  an  electrical  examina- 
tion. In  other  cases,  however,  the  irritability  of  the  nerve  and  muscles 
is  of  value  both  for  diagnosis  and  prognosis.  The  changes  found  cor- 
respond with  those  in  any  condition  of  nerve  <lcgeneration.  Owing  to 
secondary  changes  in  the  muscles,  a  strong  galvanic  eurreut  may  l>e 
required  to  evoke  rcspon.'^e  iti  the  niu.scles — a  sign,  according  to  8tarr, 
of  some  value  in  the  diagnosis  of  multiple  neuritis.  Many  modifica- 
tions of  electric  irritability  occur  and  are  referre<l  to  elsewhere. 

Course. — Very  severe  cases  may  }>rove  fatid  in  from  one  to  two 
weeks  from  paralysis  of  the  respiratory  muscles,  but  these  are  excep- 
tional. In  all  severe  cases  the  course  of  the  disease  is  very  tedious, 
whilst  recovery  is  gradual  and  extends  over  a  period  oi*  months  or  even 
a  year  or  nu»rc.  Tlie  motor  jm^rer  returns  slowly,  the  snontaneous 
pains  cease,  but  t!ie  muscuhir  tenderness  often  jwrsists  for  a  lengthened 
period.  Intimately  complet*'  recovery  is  the  rule,  even  in  extensive 
|janilysis  with  eoutraetnres  which  have  lasted  as  much  as  a  year. 

OtMPl.irATloNs. — Pulmonary  complications  of  a  juieumonic  cha- 
racter are  n4)t  inirerpient  wlien  tlu'  rcsj>iratory  muscles  arc  aifccted,  and 
are  often  the  direct  cause  of  death.  Pulmonary  tuljcrcuhjsis,  again,  is 
frequent  in  alcoholic  cases,  and  i>ersistent  fever  should  always  suggest  a 
careful  examination  of  t!ie  lungs. 

Other  romplii'iitious  are  the  result  of  the  original  cause  of  the  neur- 
itis. In  alruholic  cases  cirrhosis  of  the  liver,  chronic  nt^phritis  with 
cardial*  enlargi^njent,  and  iu  lend-poisoniug  chronic  eardio-vascular  and 
renal  comjdications,  occur. 

Special  Forms. 

Ahnhnlh'  Form. — In  thi>  fonu  there  is  in  women  often  difficulty  in 
ascertaining  the  ctinse^  and  iuileed  the  onset  of  symptoms  niiiy  be  the 
'  Dej^rine:  Rfv.  Ht  MM.,  Jan..  1897. 
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first  hint  that  the  patient  is  addicted  to  alcoholic  excess.     There  is  fre- 

auently  a  premonitor}'  period  extending  over  several  months  in  which 
lere  are  cramps,  numbness,  or  slight  inco-ordination.  Paralysis 
generally  begins  in  the  legs,  and  simultaneously  or  a  little  later  in  the 
arms,  giving  rise  to  foot-drop  and  wrist-drop.  Ross  and  Bury  refer 
to  severe  colic  resembling  that  of  lead,  and  also  to  various  visceral 
neura^se.  The  pulse  is  often  rapid,  weak,  and  irregular,  whilst  vom- 
iting, due  to  associated  gastric  catarrh,  is  not  uncommon. 

Slental  symptoms  similar  to  those  produced  by  prolonged  alcoholic 
excess  often  occur.  The  memory  is  lost  for  recent  events ;  the  patient 
L?  frequently  suspicious  of  attendants  or  friends  and  subject  to  various 
dela&tions.  Other  forms  of  mental  aberration  also  occur,  and  may 
terminate  in  dementia.  Conxnilsions  are  occasionally  seen.  There  may 
be  tremor  of  the  limbs  or  of  the  lips  and  tongue,  accompanied  by  thick- 
ness of  speech  simulating  general  paralysis.  Any  exacerbation  of 
symptoms  should  awaken  a  suspicion  that  the  cause  is  still  operative, 
imd  too  much  caution  cannot  be  exercised  in  preventing  servants  or 
attendants  from  secretly  supplying  stimulants. 

Recurring  Neuritis. — A  few  cases  of  recurring  neuritis  have  been 
described,  two  and  even  three  attacks  having  taken  place.  The  interval 
between  successive  attacks  has  varied  from  a  few  months  to  several 
years. 

The  nerves  affected  in  the  second  and  third  attack  are  usually  those 
involved  in  the  first.  In  Sorgo's  case^  the  nerves  of  the  arm  were 
involve<l  in  the  first  t>vo  attacks,  whilst  the  third,  which  proved  fatal, 
affected  in  addition  the  diaphragm,  left  vocal  cord,  and  the  muscles  of 
deglutition.  Sherwood,'  who  gave  the  first  description  of  the  condi- 
tion, also  found  the  nerves  affected  were  identical  in  two  cases ;  in  a 
ra.«o  of  Tarjrowla's  the  facial  nerves  were  affected  on  different  sides  in 
each  attack. 

Dtjerine''  has  recorded  two  cases  in  which  the  ocular  and  bulbar 
nerve>  were  affected  with  the  liml)s  and  trunk,  and  in  which  none  of 
the  known  ciiuses  were  discoverable. 

Senile  Form. — Under  this  name  Oppenheim  *  has  described  a  series 
of  <-ases  in  which  none  of  the  ordinary  toxic  influences  could  be  traced. 
He  attributes  the  condition  to  arterial  sclerosis  with  interference  with 
th»'  va.s<  iilar  supply  of  the  nerves.  Both  arms  and  legs  are  usually 
inv«»IviNl  :  the  motor  and  sensory  paralysis  is  imperfectly  developed, 
whil.-t  jiain  is  slight  or  absent.  There  is  not  the  siimc  tendency  to 
nff»ver  as  in  toxic  cases  ;  the  onset  is  insidious  and  the  course  chronic. 
.Joffn»y  an<l  Achard ''  found  interstitial  and  parenchymatous  changes  in 
the  si'iatic  nerves  in  a  case  of  arterial  sclerosis,  which  they  traced  to 
ThronilM»>is  of  the  vessels  supplying  the  nerves.  Such  cases  are  apt  to 
U-  a-:-*K*iat«*<l  or  followed  by  gangrene  of  the  extremities,  due,  like  the 
neuritis,  to  primary  vascular   changes.^     (^f  other   forms   of    neuritis 

'  Sjrij":  Zfrif.  k/in.  Metl.,  32,  Supplement. 

•  Mary  SlienrocKl :    Virrhoir'H  Arch.,  123,  i. 
''  I>«^jerine:  .*<fmaine  med..  1891,  p.  177. 

*  Oppenheim  :   "  I'eber  die  Senile  Form  d.  Mult.  Neuritis,"  Berl.  klin.  Woch.,  1893, 

'  Joffrr.v  and  Achard :  .4rcA.  de  Med.  exp.,  1889,  p.  229. 
«  iHnil  and  Lamy :  J  bid.,  1893,  p.  102. 
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moritinjx  a  sptrial  ilescrijitifin,  the  m\^A  iinportant  are  tlio.so  dm*  tn  tliph- 
theriii  and  otlicr  fevers,  metallic  poisoning,  l>eri-beri^  and  leprosy,  all 
oi*  wltich  %vill  be  round  dcserib(^d  under  their  appropriate  headinp*. 

pRCWiNCwrs. — From  what  has  been  already  stated  it  will  he  gathered 
that  the  prognosis  is  in  the  majority  of  cases  fa\orahle.  Complete 
recovery  is  the  rule,  but  death  may  oecnr  from  invulvemeut  <if  the 
rcspinitory  muscles  or  from  pulmonary  complications,  particularly 
pneunmriia  or  tnl>creuliKsis. 

Sudilcn  cardiac  faihire  sometimes  sets  in,  and  is  usually  associated 
with  degeneration  of  the  heart  muscle,  and  sometimes  of  the  pneu- 
mopistric  nerve. 

DiAfJN(i«iK, — Multiple  neuritis  may  be  mistaken  for  poliomyelitis 
uHeetinj;  twu  or  inoi'e  limhs,  as  in  both  atleetions  there  are  pains,  weak- 
ness, auil  wasting  of  nuiscles  and  an  ai^ute  onset.  Where  anre^^thesia 
is  present  and  pains  pi-rsistent  such  an  error  is  ni>t  likely  to  occur,  but 
in  cases  of  neuritis  without  jKiin  or  anspsthesia  the  distinction  is  less 
easy.  The  history  of  a  cause  such  as  alcohol  or  diphtheria,  and  the 
presence  of  nuiseular  tenderness,  are  p(unts  indimting  neuritis,  whilst 
poliomyelitis  is  rare  except  in  childhood  ;  it  is  les,s  symmetrieal  and 
recf I V  e  ry  i  s  i  1 1  co  m  i >le  te . 

Ataxia  wlien  [iromiiient  may  lead  to  confusion  with  taben  dorsalis. 
When  associated  with  weakness  of  the  anterior  tibial  muscles  there  is 
no  dit!ieulty  in  }>rououucing  the  condition  one  of  neuritis.  There  are, 
however,  cases  of  neuritis  in  which  ataxia  with  sensory  symjitoms  are 
present,  and  an  entire  al>scnce  of  motor  weakness.  True  lightning 
pains,  the  Argyll- Robert  son  pupil,  and  bladder  disturbance  are  charac- 
teristic of  tabes,  and  a  high  degree  of  ataxia  is  also  suggestive  of  this 
condition.  An  acute  and  subacute  onset  of  ataxia  suggests  neuritis, 
although  it  by  ni>  means  excludes  tabes.  D^jerine  and  Stdlier '  have 
recorded  a  remarkable  case  of  neuritis  of  fifteen  years*  standing  w  ith 
lightning  pains^  sensory-  disturbance,  ataxia,  the  knee  jerks  preserved, 
slight  myosis  with  a  pupil  reacting  slowly  to  light,  and  not  (o  acronrnm- 
dation,  in  which  a  diagnftsis  of  tabes  with  involvetnent  of  the  latenil 
columns  was  made.  In  8ueh  an  iiLstance  a  correct  opinion  would  seem 
impossible. 

CVtufusiifU  with  acute  or  subacute  myelitis  s(»metimes  occurs.  The 
features  whieli  cliaracterize  a  spinal  lesion  are  a  ginlle  sensation,  involve- 
ment <if  the  l)ladder  and  rectum,  and  increased  myotatic  irritability  with 
ankle  clonus.  Sjjafm  of  the  muscles  is  agsiin  frequent  in  spinal  lesions, 
and  contrasts  strongly  with  the  relaxation  in  neuritis.  The  paralysis 
and  sensory  defects  are  more  dittuse  in  spinal  lesions,  many  groups  of 
muscles  being  involved,  as  comparetl  with  the  special  groups  in  neuritis 
and  the  frequent  locidization  of  paiiestliesite  at  the  extremities  of  the 
limbs. 

TuEATMEXT- — In  the  treatment  of  multiple  neuritis  it  is  of  the  first 
importance  to  recognise  and  arrest  the  cause.  If  alcohtd  is  snsiH'<'t*'dj 
but  not  admitted,  a  trustworthy  uui*se  should  l>e  put  in  charge  or  the 
patient  placed  in  Imspitab  If  stimidants  are  being  used,  they  must  be 
withdniwn,  although  in  cases  with  a  weak  t*r  rapid  heart  it  may  be 
advisable  to  do  so  gradually  and  substitute  cardiac  stimulantii,  such  as 

*  D^jerioe  and  Sollier :  ArtJx.  de  Med,  erp.,  1889,  p.  261. 
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digitalis,  strophanthus,  or  strychnine.  In  all  but  very  slight  cjiscs  abso- 
lute rest  in  be<l  is  essential.  The  morbid  process  is  pn)bably  intensified 
by  movements,  and  any  exiK>sure  is  apt  to  cause  exacerbations  in  the  dis- 
ease. To  relieve  the  pains  hot  fomentations  are  very  useful,  but  care 
must  be  exercised  when  marked  anaesthesia  is  present  to  avoid  blistering 
the  limbs,  as  the  nutritive  functions  are  at  a  very  low  ebb.  If  the 
|Kitient  (;an  bear  the  manipulation,  a  warm  bath  daily  for  fiAeen  to 
twenty  minutes  gives  great  relief.  In  less  severe  cases  the  affected  parts 
may  l)e  wrappeil  in  cotton  wool.  The  various  drugs  used  to  relieve 
|iciin  are  often  required.  Morphine  hy|)odermically  is  the  most  effica- 
ciou-s,  but  five  grains  of  phenacetine  or  ten  of  antipyrine  are  sometimes 
Milficient.  With  a  weak  heart,  however,  the  coal-tar  preparations  mast 
be  a-*e<l  with  caution. 

Atropine  gr.  yj^  to  ^  and  cocaine  gr.  J  hy[)odermicalIy  are  also 
reconimende<l ;  also  cannabis  indica  in  pill  form,  gr.  ^  to  J.  (See  Neur- 
itis, p.  28). 

It  is  of  much  importance  to  prevent  contractures  and  false  positions. 
The  foot  should  be  supported  by  a  heavy  sandbag  or  a  suitable  splint, 
and  the  knees  and  hips  should  be  kept  straight.  If  contractures  occur, 
it  is  seldom  necessary  to  divide  tendons  for  their  relief,  as  with  manipu- 
latioas  and  use  they  usually  recover.  Drugs  have  no  specific  influence 
•»o  the  morbid  process  in  the  nerves.  Strychnine  and  arsenic  are  com- 
m«>nly  recommended,  but  the  latter  must  be  used  cautiously,  inasmuch 
as  even  moderate  doses  have  been  known  to  produce  the  disease.  Any 
benefit  derived  from  such  remedies  is  probably  through  their  action  as 
^neral  tonics.  Mercury  is  of  no  use  in  parenchymatous  neuritis,  but 
i'MJide  of  potassium  is  said  to  be  of  value  in  sensory  forms  of  the  disease, 
and  it  alrro  proves  of  undoubted  Ijenefit  in  the  neuritis  of  chronic  metal- 
lic- }M»i>4»iiing. 

in  i-sises  due  to  cold,  salicylate  of  soda  is  advised,  and  if  there  is  any 
malarial  influence,  quinine  should  l>c  freely  given. 

(J«*n«'ral  tonics,  such  as  iron  and  cod-liver  oil,  with  a  carefully  regu- 
latt-tl  diet,  are  ini|X)rtant. 

Massage  and  electricity  are  lx)th  measures  of  much  use  when  prop- 
crW  applie<l,  particularly  in  the  later  stages  of  the  disease.  During  the 
a<iit«*  >tiige  it  is  essential  that  neither  of  these  measures  should  be  used 
ill  ^u<-li  a  way  as  to  pnxluce  pain.  A  weak  galvanic;  current  is  also  of 
-•»niv  u>4*  in  relieving  pain,  the  jxisitive  pole  being  passed  over  the  painful 
n<r\'e-'  and  muscles.  After  the  acute  stage  is  passed  both  measures  may 
li»-  ukhI  freely  to  maintain  the  nutrition  of  the  muscles.  The  galvanic 
•  tirn-nt  us*'<l  sh<»ul(l  l>e  just  sufficient  to  produce  contraction  of  the  muscles. 

The  faradic  current  is  useful  in  combating  various  j)ai'a?sthesiie,  and 
i-  al-o  valuable  in  slight  cases  when  it  evokes  muscular  contraction. 


TUMORS  OF  NERVES,   OR  NEUROMATA. 

I>EFIMTH>N. — Tumors  in  connection  with  nerves  are  spoken  of  as 
n»  unnnata.  When  made  up  of  nerve  fibres  they  are  termed  true  neur- 
omata ;  it  is,  however,  much  more  common  to  find  these  growths  com- 
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pi>s«I  ftf  fibnms,  myxtimiiloiis,  or  saiToniiitous  tissue,  when  tlit'V  arc 
tL-rnu'il  fii\sv  lUHinmiata.  The  Inn*  iii-urnninta  may  contain  nit'dullatcd 
or  noii-in('(Iull:ilt(l  tihres,  smtl  in  a  vcrv  trvv  inseances  m^rxv  cells  liave 
hfi-n   [nvst'iit. 

In  sypliilis  and  lejirosy  tlitTc  arc  spi-citic  ^rrt)\vtli>  in  connection  with 
nerves,  an<l  in  the  latter  they  ot\cn  constitute  ?:onie  of  tlie  cardinal 
rcaturt>  of  the  disease. 

Single  neiiroma  is  commonly  found  in  connection  with  the  stumps 
of  nerves  in  ampntated  limbs  ;  any  iujin*y  of  a  nerve  is  also  a  well-reeog- 
iiizcd  cause.     Several  tumors  soiuetioies  cxtst  on  a  single  nerve. 

SYMlTt)>fs. — The  chief  symploni  is  t^everc  pain,  sittiateil  hoth  in  the 
neijijIihorlaKwl  of  the  jL!;rowtli  and  rcficcte*!  alou*;  ihc  alleetcd  nerve  trunk. 
As  tlie  nerve  lihres  art^  seldom  destroytnJ^  paralysis  and  aniesthcsia  are 
rare.  Tim*  tnnntrs,  which  vary  in  size  from  a  p<'a  to  a  lar^e  growth,  are 
often  i'.xtjuisitcly  tender  to  touch,  and  pressure  has  been  known  to  [iro- 
duee  spasm  of  the  nmsclcs  supplied  by  the  atfceted  nerve.  A  few  in- 
stances are  rccord^'d  of  growths  of  one  of  the  >pinal  roots^  prifving  fatal 
by  pressure  on  the  coixL 

I>lAGX()Sis. — The  diagnosis  is  readily  mtide  when  a  growth  lies  in 
connection  with  a  snjw^riicial  nerve,  particularly  when  associated  with 
viiilent  pain,  either  s|wntaneousor  inducctl  by  pressure,  altmg  the  course 
of  the  nerve.  When  deep  seated,  a  neuroma  is  usually  indistinguishable 
from  v;u^ious  other  fVunns  of  irritation  or  neuritis. 

Treatment. — Kenutval  is  usually  foHowcd  by  relief  The  gnmih 
can  geucraily  be  disscn-ted  away  fixim  the  nerve,  but  in  some  instances 
it  has  been  found  necessary  to  excise  a  |Hjrtion  of  nerve  and  suture 
the  ends. 

Multiple  neuromata  are  frcfjuently  congenital  or  a|>|K'ar  in  early 
life,  liut  they  may  eommcnce  at  any  age.  Fnidden  *  in  a  valuable  paper 
lias  sliHwn  that  tlu^  di^'asi-  is  three  times  more  common  in  males  tliau 
females.  Tin-  artwtion  is  lu^reditary  in  a  few  instances,  or  brothers* 
may  l)c  affected.  (Jcciiiiionally  it^  subjects  are  members  of  a  neuro- 
jmthic  family  or  are  themselves  weak-minded,  idiots,  or  cretins.  The 
i^exnal  organs  have  lieeu  im|M'rfei't  in  s<un(*  instances,  and  several  cases 
have  been  assiiciatctl  with  nmllnsctun  iibrosum  or  clcjihautiasis,' 

PatiI(>iah;hal  An  at*  cm  y. — Multiple  ueuroruata  vary  in  size  from 
minute  urMhilcs  to  growths  tin*  si/c  of  a  ehihrs  Itead.  They  an-  often 
preseut  in  enormous  inunbers,  and  may  be  in  connection  witli  almost 
any  nerve  in  the  InMly.  The  entnial  nervcj*  are  sometimes  attacked 
within  the  skull,  and  the  growths  have  caused  symjitoms  of  cerebnil 
tumor.  Tsually,  however,  tlu'sc  nerves  are  inv(>lved  outsiile  the  skidl, 
and  cxteusivc  growths  extcndirjg  over  long  areas  of  ium*vc  have  been 
ifJiservctl  on  (he  pnennii»g!istrie,  hy]M (glossal,  and  other  enuiial  nerves. 

The  spinal  nerves  may  suffer  in  all  parts  of  the  ImhIv,  great  numbers 
of  tumors  (4\vi\  lying  in  connection  with  a  single  nerve,  and  large 
gmwth.-'  being  attached  to  the  lind*  plexuses.  The  sympathetic  and 
visceral  iiervej?  are  abo  attai-ked,  but  less  frei jucutly. 

'  <  'M!*es  quoted  bv  Bowlbv  :   InjHne*  ami  IHnfagfA  itf  JWrrw. 
»  Prutltien:   Am'.  Joarn.  Mrd,  Sci.,  vol.  \xxx.,  1S80. 
'  Generisth:    Vtrchou^n  Arch.,  xlix,  p.  15. 
*  Payne :  TVanx.  of  Path.  .Sw?,,  vol.  xxxviii, 
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Painful  sulx-'utaneous  tubercles  contaiuinp:  nerve  fibres  and  represent- 
linp  neuromata  of  the  eiitaueons  nerves  are  sometimes  asscvfintetl  with 
[■niMin>inata  f>f  the  nerve  tminks  or  tliev  may  wctir  nimie.  A  gxHwl 
I  example  of  the  former  has  reeetitiy  iM.'eti  reettrded  by  KcyjioMs.'  The 
Jlarge  g^rowths  an-  sometimes  made  up  of  a  multitude  of  smnlhT  ones. 
In  most  instances  the  tumors  are  tibromata  ;  le?s  often  they  are  of  a 
ayxo-fihromatous  or  sarcomatous  nature.  Cysts  of  eonsiderable  size 
(may  oeeur  in  connection  with  tfie  hirp'r  tumors.  It  is  sometimes  pos- 
[gibie  to  separate  the  nerves  fVom  the  growths  by  dissection,  i\m\  in  some 
I  instances  the  fibres  of  the  uerve  {«ss  uuiujurcd  tlirougli  the  growth; 
[iir'tmlly,  however,  they  are  daniaj^ed  !ty  e<iiupressiou.  It  is  questionable 
[whether  there  is  ever  any  actual  prol iteration  oi'  uerve  tissue:  as  Rey- 
iDolds  |>(»ints  out,  it  is  an  extremely  diltieult  matter  to  count  the  fibres  in 
iiiny  given  4*c*etion,  especially  when  separated  and  altered  hy  the  new 
||rr»»wth. 

SvMITOMS. — In  a  eonsideralde  number  of  eases  (12  out  of  2tj  of 

tl*rud<ieu\s  series)  no  sympt*tms  are  observed  apart  from  the  presence  of 

lors.     Pain,  srmietimes  of  an  exeeetlingly  severe  ehamcter,  either 

ppontanet^us  and  occurring  in  pamxysms  or  induced  l>y  pressure,  oc- 

Ictwred   in  half  of  the  same  stories  of  eases.      Anicsthesia,  however,  is 

ire.     Motor  jxindysis  and  trophic  disturbances  oecasioually  occur. 

The  tumors  are  sometimes   felt  as  knobbed  coi*ds  lyiuji^  alou/j;  the 
juive  of  nerve  trtmks,  or  single  tumors  can  <iccasi<iually  l>e  felt  in  eon- 
Qection  with  superficial  nerves  like  the  ulnar.     Larire  growths  are  usu- 
lly  connecteil  with  the  brachial,  lumbar,  or  sacral  plexuses. 

In  addition  to  thi'  de<'|M?r-seate<l  growtfis  of  the  nerves,  numerous 

i^nuill  «iessile  gn)Wths,  sotuetimes  very  sensitive  to  pressuii?,  are  often 

'found   in  the  sulwutaneoiis  tissues.     In  a  case  reconled  by  Duhriii^* 

I  elevatitl  cutaneous  mxlnles  gnidoally  devplo[)ed  about  tlie  slitndder  and 

tvm  %ii  a  man  «et.  sixty,  and  were  associated  with  violent  i^roxysnis  of 

jiuin  in  the  arm,  always  increased  by  cold. 

Dentil    usually  follows    from    intercurrent    disease,  and    in  quite  a 
rtuitnlMT  of  instances  hus  ix'curred  rapidly   from   severe   diarrhoea  and 
Vomiting.     Although    the  growths    may    exist    for    many  years,  these 
ipntient.H  ot^en  die  l>ofnre  attainiuy:  middle  life. 

DlAtiNosis. — In  many  eases  the  absence  of  symptoms  renders  the 

Mintlition  obscure.     The  presence  of  nudtiple  growths  in  th<"  course  of 

lier\*e  trunk,  especially  with  signs  of  interference  with  its  fimcti4m  or 

pvepe   pain,    wotdd    suggest    ueunmiata.      Sjirc(uuatous   subcutanc<»iis 

'  Dodules  closely  res<Mnble  eutam-ous  neuromiita,  but   this  affection  runs  a 

much  more  rapid  course.     Th<'  tiss<K'iatiou  of  molius<'um  fibrosum,  ele- 

aluinttiists,  or  of  the  neuropatlii**  iitdications  referred  tn  :il>ove  wnidd 

jpprirt  a  diagn«»sis  of  neuromata. 

TREAT>fENT. — No  kiuiwu  treatment  is  known  to  iutluence  this  eon- 
ItticHi.      In  Duhring's  case  division  of  the  pl(»xus  relieved  the  psiiu  for 
L-venU  yi"ars. 

Plexiform  Neuromata. — These  growths  are  ci>mposed  of  nerve 
jhn*-,  and  are  therefore  true  neurotnata.  The  statement  iniule  alwiUt 
multiple  neuromata  in  regard  to  family  and  heretlitary  predisposition 

»  Reytiol.ls:   yMiml  Chnmirlf,  Dec,  ISl^tG. 

'  r>uhrinitf :  Am.  Jmmu  Med.  ScL,  vols.  Ixvi.,  Ixviii.,  bcxxii. 
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applies  also  tn  this  condition.  Tlioy  ai*e  noticwi  in  early  life,  ami  i^mie 
are  jvrithtiUly  ronjreiiital. 

8Y>n*Tf>-\is. — Tln\so  tumors  twmr  osix-fiiilly  alioiit  tin-  fon-hefld, 
temple,  or  mn-k,  jmd  Juriii  stift  growths  in  whit*)*  oords  and  (kmIhIi's  are 
Homotinios  ii'lt.  TIk^  skin  <'ovfring  tlieni  is  unalteri'tl,  ami  ujiart  from 
the  tlisti^iirenient  tliey  riirely  cmise  symptoms. 

TitEATMKNT. — Tiie  growths  have  beeu  excised  to  remove  tlet'orinity. 
Recurrence  took  phiec  in  a  case  reported  hy  Lal»be. 


DISEASES  OF  THE  CRANIAL  NERVES. 

Diseases  of  the  Olfactory  Nerve. 

LoiS  of  the  sense  of  smell  is  mwh  more  frefpietitly  due  tr>  local 
disease  of  the  nasal  mtie(>sa  than  to  actual  lesions  of  the  olfactory  nerve. 
Trojiliie  changes  resulting  from  disease  of  the  fifth  nerve  also  lead  to 
diniimitiou  or  lr>ss  of  the  svn<<^  of  sith-11. 

Tlie  nlfaetory  Imlhs  may  Iw  damaged  by  tumors  in  die  anierior  Ibs.sa 
of  the  skull  ami  by  syphilitic  or  other  lesions  in  this  locality.  In 
hydnx*ephalus  they  may  snifer  from  pressure.  Falls  on  the  back  of 
the  head  havi'  repeatedly  caused  Iosn  of  smell,  owing  prr»hahly  to  the 
delicate  nerve  fitanunts  b<'ing  torn  from  the  bulbs,  whilst  fractures  or 
jM'netr.iting  wounds  have  als(»  pnMluccd  the  sanu-  result.  Tahes  i?, 
eeldom  accompanied  by  anosmia.  It  has  been  Miggestcd  that  a  cerelira! 
tumor  stmictimes  actti  up  a  neuritis  comparable  to  that  seen  in  the  optic 
nerve,  so  that  loss  of  smell  has  of  itself  no  Im-abzing  value.  I*owerfnl 
olfaeton'  stimuli,  sticli  as  offensive  smi-Ils,  are  sjuil  to  srmietinies  pro- 
duce |>ermancnt  loss  of  smell.  A  few  cases  are  recortled  in  which  the 
los>  tif  smell  was  congenital. 

Not  {inly  is  the  sense  «tf  smell  lost  iii  disease  fd*  the  oHiU'tory  bulb, 
but  also  the  j>erception  of  flavors,  so  that  patients  complain  fif  losing 
taste.  In  testing  smell,  volatile  substances  like  camphor  or  asid'cptifhi 
should  be  used  ;  annnonia  stimulates  the  fifth  nerve,  and  thus  cannot 
be  emjtloyed. 

In  rare  cases  ftf  cent nd  disease  anosmia  is  sometimes  present,  and 
the  centre  is  suppos*'d  to  be   in  the   uncinate  gyrus. 

TuHATMKNT. — The  treatment  of  nne)smia  tlepends  on  the  cause. 
When  due  U)  nerve  disease  it  is  unsatisfactory  unless  .syphilij*  is  the 
eausiil  agent.  Strychnine  may  be  trictl,  and  is  known  experimentally 
to  stimulate  the  nerve. 


DISEASES  OF  THE  OPTIO  NERVE. 

The  Optic  Nerve. 

In  this  section  we  can  riidy  deal  with  certain  affections  of  the  ncr\*e 
of  special  intercMt  to  tin-  physician. 

The  fibre«^  from  each  optic  nerve  pass  back  to  the  chiasm,  where  a  I 
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Sartial  decussation  takes  place.  The  fibres  passing  to  the  optic  tract  are 
crived  from  the  temporal  side  of  the  retina  of  the  same  eye  and  the 
nasal  half  of  the  opposite  eye ;  the  fibres  from  the  nasal  portion  of 
each  retina  are  placea  toward  the  centre,  whilst  those  from  the  temporal 

Sortion  are  situated  at  the  periphery  of  the  chiasm.     A  reference  to  tlie 
iagram  will  render  this  arrangement  clear.    The  optic  tracts  pass  to 


Fio.  L 


Optic  Tracts 


'^iMteral  Corpus  Oeniatlatum 

Corpora  Quadrigeminc 


I  Occipital 
Cortex 


Diagram  of  optic  nerve  nnd  visual  trart  (Ol»er«teln). 


the  nuc'h*i  in  the  |>Ortterior  part  of  the  optic  thalami,  and  thence  to  the 
'Nfipital  cortex. 

Eti<h^k;y. — Disease  may  attack  sej)arately  the  ()])tic  nerve,  chiasm, 

•  •r  tract.     These  parts  may  all  be  damaged  by  tumors,  which  is  by  far 
tli.-  ni«»st  frequent  cause,  or  by  meningitis,  sypliilitic  lesions,  or  hem- 

•  •rrhatre. 

The  nerve  may  suffer  from  disease  at  the  back  of  tlie  orbit  or  within 
th«'  ?«kull.  Rheumatic  neuritis  following  ex]K)sure,  sometimes  associated 
with  neuritis  of  other  cranial  nerves,  is  a  rare  affection. 

T'nilateral  blindness  sometimes  follows  severe  head  injuries,  and  is 
pn»lwhly  due  to  laceration  or  hemorrhage. 

The  rhia>^m  often  suffers  in  tumors  of  the  i)ituitary  body  and  in  the 


DISEASES  OF  THE  PERIPHERAL  NERVES. 


enlargement  of  this  strne.ture  in  aemnK'^uty.  Lyhi^  on  the  Aimh'  of  the 
thiixl  ventriele,  it  luvss  heen  ettnjpresMil  in  eases  oi'  liy<lrfK'e|)liahi?i. 

()j)tie  neuritis  is  almost  always  a  symptom  of  other  grave  disease, 
being  esjM'eially  eontnnjn   with  ren-bral   tumor  or  ahscess. 

Symphlms. —  1.  Disease  of  an  optie  nerve,  if  etniiplete,  eaiiscs  blind- 
netis  on  the  same  side,  Tiie  pupiliarv  reaetion  is  al)sent»  but  eotitrae- 
tion  ean  be  brought  about  by  throwing  a  light  on  tlie  healthy  rye. 
Within   a    few   weeks   optic   atrophy   is  detected    by   the    (►phthalmo- 

SCOJK^. 

In  eaH's  of  partial  damage  to  the  nerve  there  are  seotomata  or  nar- 
rowing nf  the  fiehl  i>f  vision. 

2.  Diseasx*  of  tlie  optir  eliiasm,  when  complete,  enuses  blindness  of 
both  eyes  and  complete  \*>sfi  of  the  pupil  reflexes  to  light.  It  is,  how- 
ever, more  eomnntn  to  find  teuiporal  lu'iuianopia  t^r  blindness  of  the 
temporal  half  itf  eaeh  field  of  vision.  This  symptom  Is  ipiite  clmrac- 
teristie  of  lesions  of  the  ehiasm. 

Total  blindness  in  one  eye,  with  temjioral  hemianopia  of  the  opjmsite 
side,  is  sometimes  found,  and  indieates  an  extensitm  of  the  lesion  to  the 
lateral  portion  of  the  I'liiusm  or  to  the  optie  tniet  or  nerve,  so  as  to 
involve  all  the  fibres  pa'>isiiig  to  tlve  eye  of  the  same  side. 

An  extremely  rare  symptom  of  the  disease  of  the  ehiasm  is  nasal 
hemianopia.  It  ean  fuily  re>ult  from  k>ion>  of  earh  side  of  the  ehiasm. 
Gowers  refers  to  a  ease  of  tabetic  atrophy  in  whieli  this  sign  was 
present. 

3.  Opfi'r  Trad. — Lesions  in  this  situation  are  aeeoniiwinie*!  by 
hemianopia  on  the  side  tipjjosite  the  lesion. 

r)iAo:»J08i8. — Lateral  hemianopia  is  occasionally  met  with  as  a 
transient  symptom  of  migraine,  and  it  is  also  «iid  to  neeur  as  a  rare 
symptom  of  liysteria.  In  the  vast  majority  ttf  eases  it  is,  liowevcr,  due 
to  orgjinic  allcctions,  and  its  presence  should  be  loctked  for  in  all  caseHi 
of  ehronie  cerebral  disease. 

The  visual  fibres  of  the  optic  nerve  pass  to  the  jiulvinar  or  posterior 
part  of  the  <iptic  tfialamus,  ami  thence  radiate  to  the  occipital  i-oiiex. 
Lateral  hcmiauojaa  may  result  from  disease  in  any  part  of  this  tract. 
With  lesions  in  the  optic  thalanuis  there  is  fn-ipiently  licnu'ana^stliesia 
owing  to  the  proximity  of  the  piotcrior  limb  of  the  internal  capsule. 
Lesions  in  the  i-ortex  or  snbettrtical  region  of  the  rwcipital  lol>e  are  often 
asswiate*!  with  sensory  aphasia,  particularly  \vord-l)lindness. 

The  pupillary  reaction  to  light  affords  important  indication  of  the 
site  of  the  disease.  This  test  is  known  as  Wmih^hc^H  hnntamtpu'  pupi/- 
liiry  n-ficfioi},  Cnntnietion  of  t!ic  pnpil  to  liglit  <lepcnds  on  the  integrity 
of  the  opti<"  nerve  i>f  tlie  centre  in  the  genieidate  bmlics  and  of  the 
fibn-s  of  the  third  nerve  passing  to  the  iris.  If  a  light  is  tlirown  from 
one  side  on  the  blind  portion  id"  (iie  retina  an^l  eontnieti<ai  takes  place, 
we  are  justified  in  assuming  that  this  refiex  are  is  intael,  and  ttiat  tlie 
lesion  is  situat<Hl  higher  up,  either  in  the  optic  radiation  or  i>ceipital 
cortex.  An  absence  «d'  contraction  would  point  to  a  le>ion  of  the  reflex 
art'.  The  test  is,  however,  somewhat  diftieult  to  carry  out,  and  not 
always  satisfactory. 

Tkkatmkxt. — S\^hilitie  lesions  are  alone  amenable  to  treatnu^nt.  In 
cases  of  doubtful  origin  a  course  of  antisypbililic  treatment  is  advisable. 
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OPnO  NEURITIS. 

Etiology. — Optic  neuritis  is  in  rare  instances  due  to  exposure  to 
cold  and  wet,  either  alone  or  associated  with  neuritis  of  other  cranial  or 
even  limb  nerves.  According  to  Zimmermann,  this  rheumatic  form  is 
monocular. 

The  great  majority  of  cases  are,  however,  symptomatic  of  coarse  cere- 
bral disease,  more  particularly  of  tumor.  Tumors  of  any  part  of  the 
brain  may  induce  optic  neudtis,  and  that  it  is  independent  of  the  size 
of  the  gn)Wth  is  shown  by  the  fact  that,  on  the  one  hand,  very  small 
growths  may  he  associated  with  intense  neuritis,  and  on  the  other,  large 
growths  may  occur  without  it. 

According  to  both  Gowers  and  Bramwell,  optic  neuritis  occurs  in 
about  80  per  cent,  of  cerebral  tumors.  Cerebellar  growths  are  most 
commonly  associated  with  it,  and  after  these,  growths  situated  in  the 
motor  cortex.  The  frequency  of  syphilitic  gummata  or  meningitis  as  a 
caujie  of  neuritis  is  well  recognized,  and  must  be  carefully  borne  in 
mind. 

After  tumor,  meningitis  is  the  most  common  cause  of  neuritis,  but  it 
a^ually  develops  after  other  unequivocal  signs,  and  consequently  is  of 
only  occasional  value  in  diagnosis.  Abscess  of  the  brain,  again,  is  an 
occasional  cause,  but  the  disease  is  so  rapid  that  it  often  proves  fatal 
before  sufficient  time  has  elapsed  for  the  occurrence  of  neuritis. 

Multiple  neuritis,  myelitis,  chorea,  and  chlorosis  are  in  rare  instances 
accompanied  by  optic  neuritis. 

Intectious  diseases,  especially  typhoid,  scarlatina,  measles,  and  influ- 
enza, are  in  exceptional  cases  followed  by  neuritis,  and  Panas  has  de- 
K-riUnl  two  cases  in  which  it  came  on  during  chronic  gonorrhoea.  In 
l»'ad-jx»iMminjr  and  in  the  excessive  use  of  tobacco  or  alcohol  neuritis 
i-  <H<"asi<)na]ly  sot  up. 

Neuro-retinitis  is  often  present  in  the  advanced  stages  of  Bright's  dis- 
ea.-<',  and  <K*cnrs  in  diabetes  and  leuca?mia. 

?>iippn*<si<)n  or  other  disturbance  (»f  the  menstrual  function  has  pre- 
*fihA  severe  optic  neuritis. 

S'veral  cases  of  the  disease  occasionally  occur  in  members  of  a  family, 
u-iially.  however,  sparing  the  female  members. 

pATnoi/^;iCAT.  Anatomy. — Microscopically,  the  trunk  of  the  nerve 
-how-  an  interstitial  neuritis.  At  the  papilla  the  swelling  and  infiltra- 
rir»n  are  nH)sl  marked,  due  probably  to  its  l<K)ser  structure  favoring  exuda- 
tion. Els«-hnig'  in  a  recent  careful  study  of  the  subject  found  that  signs  of 
inflanimation  of  the  nerve  trunk  were  present  in  all  cases  where  the 
o]»hthalnioscope  had  revealed  neuritis  during  life,  and  in  some  cases  the 
ri«  rv«'  trunk  was  affected  without  papillitis. 

In  the  ("omlition  known  as  choked  disk,  the  most  extreme  form  of 
opti<'  neuritis,  an  redema  is  superadded  to  signs  of  inflammation. 

Tlie  iKithogeny  of  optic  neuritis  has  given  rise  to  much  discussion. 
Tli»'  old  view,  that  it  is  due  to  increased  intracranial  pressure,  is  now 
;ilin«»-t  altogether  abandoned.  The  facts  that  it  does  not  occur  in  cere- 
Krai  hemorrhage,  and  that  a  small  growth  is  just  as  apt  to  induce  it  as 
a  large  one,  are  strongly  against  the  pressure  theory.     Parinaud's  view, 

*  Elschnig  :   Gruefe's  Arch.,  1895,  vol.  xli. 
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tliat  a  primary  a^denia  c>ceurs  from  pressure  tblJowetl  by  iriflajnniutory 
chanj2:e.-5^  is  apparently  refuted  hy  t!ie  careful  anatomieal  (ihservationis  of 
Elsehiiig  already  referred  Uv, 

Ueeeut  olnervatious  tend  U\  ,^ln>\v  that  optie  neuritis  is  due  t«  eertaiii 
toxie  suUstanees  in  the  blood  or  in  llie  eereliro-sjvinid  llufd.  Cases  fol- 
lowing fev4»rs  or  due  to  poisonous  agents,  sueli  as  lt>ad,  point  strongly  to 
a  toxic  origin,  and  in  ineuiugitis  or  abseess  btieterial  poisons  may  also  be 
siippctsed  to  play  an  imp<irtant  part  in  it8  prwlnetion.  Other  nerves  are 
so  fref|nently  ullbcted  l>y  such  agents  that  it  is  not  surprising  that  the 
optie  shoul<l  alst)  be  vulu('rab!e. 

The  diflieulty  of  this  theory  is  lo  niH-ount  ior  the  great  iVetpient-y  of 
neuritis  in  eases  of  tumor.  The  very  frequent  oeeurrenee  of  inflamma- 
tory changes  in  the  neighborluMxl  of  tumors,  either  in  the  brain  sub- 
stance or  meninges,  supplies,  however,  a  source  for  toxic  substances,  and 
again,  as  Deutsehuianu  and  Leber  lielieve,  irritating  substances  produced 
itv  the  aUuivnnal  tissue  growth  nmy  perhaps  act  as  exciters  of  inflamma- 
tion. In  nu'ningitis  the  direct  extension  <it"  iiiflammatiim  Uy  the  optic 
nerve  dcuibth'ss  plays  an  important  part,  but  that  this  is  not  essential  is 
shown  in  cases  of  toxic  neuritis  without  the  intervention  of  meningitis. 

The  fact  that  trephining,  with  or  without  the  rt»moval  of  a  tumor, 
often  relieves  optic  neuritis  does  not  ndlitate  against  the  view  a4lo]vted 
that  the  changes  are  due  to  toxic  substances,  as  these  would  <lrain  of!' 
M'ith  the  cerebriKspinal  fluid  afti-r  tuteniition. 

SvMinoMs. — In  the  <'ai-ly  stages,  even  of  intense  neuritis,  symptoms 
may  be  entirely  absent,  and  reliance  must  be  placed  on  the  ophthabuo- 
scopie  examination. 

The  disk  becomes  sbglitly  liyjienemie  and  blurred  at  its  margin,  and 
the  central  vein  slightly  dilated.  lit  rxtreme  instances  (choked  ilisk) 
the  disk  is  much  swollen,  erdarged,  an<l  the  edges  are  ill  detiued  and 
striated.  The  cesitnd  vein  is  greatly  dilated  and  ihc  arteries  contnicte<I. 
In  a  few  eases  there  arc  hemorrhages  and  small  white  s|Ktts  in  the  retina 
or  about  the  mactda,  rendering  the  ap|>ear!ince  precisely  that  of  albumi- 
nuric or  dial>eti<'  retinitis. 

Altliou^h  Usually  bilat<'ral,  neuritis  of  a  swingle  eye  may  occur  in  cases 
of  cerebral  disease  ;  it  is  common  to  find  the  affection  more  advanced 
on  one  or  other  siile. 

Vision  may  1k'  little  affected  ftr  the  field  may  be  somewliat  contracted. 
In  other  cases  there  may  be  only  perception  of  light,  dejK'uding  on  the 
damage  t«j  the  nerve  fibres  themselves. 

In  retrobulbar  neuritis  inflamnuitorv  changes  in  the  nerve  trunk  may 
be  jjrescnt  to  such  an  extent  as  to  seriously  interfere  with  vision,  an<l 
yet  changes  in  the  disk  may  be  slight  nv  absent.  The  nutst  ehann'ter- 
istic  symptom  is  a  eentnd  scotoma  at  or  near  the  fixing  point  for  grt'cn. 
It  may  be  readily  teste<l  by  lioldiug  uji  a  small  green  object  befon-  the 
eye,  and  is  seen  in  its  most  typical  form  in  tobacco  amblyojvia. 

Pr<mjn<>sik. — High  degrees  of  neuritis  only  too  often  pass  on  to 
atrophy  and  blindness.  Slighter  cases  may  recover,  but  very  fretpiently 
leave  some  loss  of  vision. 

TuKAiMF.NT. — In  all  <'ascs  the  treatment  of  the  cause  is  of  the  flr'^t 
importance.  Unfortunately,  many  of  these  are  of  so  grave  a  naiorc  :is 
to  preclude  any  ho|>e  of  benefit. 
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Toxic  agents,  such  as  tobacco  and  alcohol,  should  be  forbidden.  If 
tliere  is  evidence  of  syphilis,  inunctions  of  mercury,  followed  by  iodide 
of  potaiNsium,  should  be  usecl ;  and,  indeed,  it  is  very  common  to  adopt 
this  treatment  in  all  cases  not  due  to  acute  cerebral  disease. 


OPnO    ATROPHY. 

Etioixkjy. — Optic  atrophy  may  be  either  primary  or  result  from 
neuritis.  The  former  is  most  commonly  seen  in  tabes,  but  also  occurs 
in  insular  sclerosis  and  general  paralysis.  It  is  not  uncommon  to  find 
cases  apart  from  any  obvious  cause  or  in  certain  obscure  nervous 
diseases,  and  it  also  occurs  in  rare  instances  in  several  members  of  a 
fiimily.  It  lias  been  attributed  to  cold,  sexual  excesses,  alcohol,  lead, 
and  specific  fevers. 

Symptoms. — In  primar}'  atrophy  the  disk  has  a  grayish  appearance, 
the  e<lges  are  sharjily  defined,  and  the  vessels  present  no  marked  change. 
In  cases  following  neuritis  the  disk  is  white  and  the  arteries  small.  It 
is,  however,  not  always  possible  to  distinguish  the  two  forms. 

L0S8  of  sight  is  proportionate  to  the  atrophy.  Complete  blindness 
or  mere  perception  of  light  is  present  in  advanced  cases.  In  less  severe 
cases  the  field  of  vision  is  contracted,  often  in  an  irregular  manner,  and 
^howing  sliar])  angles  in  a  perimetric  tracing ;  the  acuity  of  vision  is 
also  diminished  and  color-blindness  is  very  frequent.  Occasionally  a 
central  scotoma  with  eccentric  defects  of  the  field  of  vision  occurs 
early. 

Prtxixosis. — The  outlook  is  bad  in  primary  cases,  usually  advan- 
«iiijr  to  complete  blindness  in  one  or  two  years. 

Tkeatment. — Rest  in  a  dark  room,  io<li(le  of  iwtassium,  and  mer- 
onn'  are  used  in  the  early  stages,  and  later  hyp<xlermics  of  strychnine 
(>rr.  rut  *'*  2^<7  ^^^''j^')*  ^"^^  galvanism.  All  these  measures,  however, 
UMially  fail  to  give  any  marked  relief. 


PARALYSIS  OP  THE  OCULAR  NERVES. 

The  muscles  of  the  eyeball  are  innervated  by  the  third,  fourth,  and 
.-ixth  nerves. 

The  third  or  motor  oeuli  su])plies  the  levator  palpebi^e  suj)erioris, 
the  >np<'rior,  inferior,  and  internal  recti,  the  inferior  ohrujue,  the  cir- 
cular fibres  of  the  iris,  and  the  ciliary  muscle.  The  fourth  or  patheticus 
i-  distribute<l  to  the  sujK'rior  obliijue,  and  the  sixth  to  the  external 
n-^'tus. 

YlTioiAHiY. — Paralysis  of  the  ocular  nerves  results  from  lesions  of 
th»-  nerve  trunks  or  of  their  nuclei.  Pcfective  action  may  also  result 
l"p»m  dir'case  in  the  cortex  or  the  fibres  leading  thence  to  the  nuclei. 
Ill  the  pres<*nt  si'ction  affections  of  the  n<'rves  below  tlie  nuclei  will  be 
alone  consi<lcred. 

The  nerves  are  sometimes  injured  by  various  forms  of  trauuiatisni, 
-u«h  as  fractures  of  the  skull  or  penetrating  wounds.     Syphilis  is  the 
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most  frequent  cxiiihc  of  wular  paralysis  ;  the  lesion  may  be  a  ^mnma 
eif  or  in  tlie  iiei^ffil>or!ioml  of  ttie  nerves,  ehnmie  meningiti.s,  or 
jKTio.'^titis. 

Hlienniutic  jiar.ilysis  results  from  expr>snre  to  eold,  and  eases  oecur- 
rin^  witlnKit  any  uUvious  eaiise  are  eoniinonly  plaee*l  in  this  class, 

Pandysis  of  tnw  or  minv  of  the  oeiilar  nerves  is  fjften  a  symptom 
of  eerebral  disease,  and  is  of  value  in  localizing  the  aifeetion  at  the 
base  of  the  bniin.  Owing  to  its  long  course  the  sixth  nerve  is  very 
apt  to  he  involved. 

Ai-eas  uf  sttftening,  hemorrhage,  or  sclerosis^  eerebral  tumors,  and 
tuln'reiilar  meningitis  may  all  produce  paralysis  of  the  4H-idar  nerves. 
In  sueh  eases  other  evidence  of  rentral   disease  is  rarely  la<^king. 

Following  dt]ilitheria,  tlie  ciliary  muscle  is  fre([iiently  paralyzed,  and 
with  it  sometimes  motor  branches  Ut  tln^  ocular  nmseles,  and  in  mre  eases 
of  multiple  neuritis  these  nerves  sometimes  suffer. 

In  tabes  dorsalis  paralysis,  tem]M>rarv  or  |HTmanent,  of  an  iN'ular 
nerve  is  iu>t  uncommon.  The  mIioIc  or  part  of  the  third  nerve  or  any 
of  tlu-  otliers  may  sutfer. 

Combini'd  palsies  are  not  nnc^mimon,  espeeially  from  intracranial 
disease.  Lesions  at  the  sphenoidal  fissure,  sireh  as  aneurysm  of  the  inter- 
nal carotid,  has  In^en  known  to  affect  all  the  ocidar  nerves,  together  with 
the  t>|)htliaimie  nerve. 

Rcfurritif/  par<difsis  is  a  ntre  and  p<'culiar  form  in  whi<-h  symptonix* 
like  ndgraine,  severe  unilateral  ln-adaehc  and  vomiting,  are  toihiwed  in 
a  day  or  two  by  paralysis  of  the  tliird,  or  less  sehloni  of  (he  sixth,  nerve. 
These  attacks  reenr  at  intervals  varying  from  a  month  up  to  several 
years.  The  paralysis  lasts  f<»r  a  few  {hiys  or  weeks;  in  (reipiently  recur- 
ring eiises  it  passes  off  rapidly.  It  is  in(>rc  common  in  women,  and 
often  begins  in  childluMxh 

SvMii'TDMs. — There  area  Si-ries  of  symjjtoms  which  are  eomnum  to 

!>aralysi.s  of  any  ocular  museh'.  Tlu-re  is  iimifaiifm  of  monitu ut  in  the 
ine  of  action  of  tlie  paralyze<l  nmsele,  and  later  HtmhtmiUH  from  over- 
artion  (d'  its  unopj>»)sed  antagonist.  In  slight  eases  these  deviations 
may  1h'  so  little  as  to  escape  mitice.  The  limitation  of  movement  in  the 
direetitm  of  the  paralyze<l  muscle  is  ternn-d  the  primartf  drriatiott. 
Wlu'n  an  attempt  is  made  to  fix  an  object  with  the  atleeted  eye,  the 
healthy  eye  deviates  in  the  same  direeticni  as  the  line  of  action  of  the 
paralyzed  ninsch- ;  the  deviation  of  the  sound  eye  is  termed  secondary 
aeviation,  and  it'sulfs  from  the  unduly  strong  nervous  impulses  jjass- 
ing  down  fnmi  the  centre  to  nmseles  haltitually  acting  to«r(*ther.  Its 
amount  i-an  lie  ascertained  by  covering  the  healthy  eye  and  getting  the 
pati4-nt  to  iix  witli  the  atfrctetl  eye.  If  the  shade  is  now  changed  li>  the 
pandyzi'd  vyv,  the  healthy  eye  moves  back  to  its  lixing  point.  This 
secondary  deviation  is  >Mm('times  a  useful  sign  in  detecting  pat^lvsis 
when  the  primary  deviation   is  slight. 

Another  etfeei  of  paralysis  is  rrt'oneous  pfojeciioii.     It  is  manifested 
hy  iiiabibty  to  totK'li  any  given  object  when  using  the  aflfiH^ed  eye,  the 
finger  parsing  to   t!ie  '^anie   -idc  as  the  line  of  aetioit  of  the  pandyzed 
innsilc.      It   is  ntost  markeil  in  using  the  affected  eye  ahtiie,  and  tlisa|> 
pears  when   it   is  closed.     A  Si'iise  of  r//W(/mtvMf  is  j^ometinies  assoi'iatedi 
>nth  erroneous  projection. 
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Another  important  sign  of  paralysis,  of  much  value  in  diagnosis,  is 
diplopia,  or  double  vision.  The  image  seen  by  the  healthy  eye  is  termed 
the  true,  and  that  by  the  diseased  eye  the  false,  image.  In  slight  cases 
the  double  image  is  not  perceived  when  the  eye  is  at  rest,  but  it  becomes 
well  marked  on  attempting  to  put  the  affected  muscle  into  action.  The 
false  image  is  displaced  in  the  line  of  action  of  the  paralyzed  muscle, 
and  the  distance  between  the  images  increases  when  the  eyes  are  directed 
toward  the  paralyzed  muscle.  When  the  false  image  is  on  the  same 
j«ide  as  the  affected  eye,  it  is  termed  simple  or  homonymous  diplopia, 
and,  if  reversed,  crossed  or  heteronymous  diplopia. 

Paralysis  of  the  Motor  Oculi  or  Third  Nerve.-^In  this  condition  all 
the  muisoles  of  the  eyeball,  with  the  exception  of  the  superior  oblique  and 
external  rectus,  are  paralyzed.  There  are  drooping  of  the  upper  lid  and 
external  strabismus,  and  the  only  movement  possible  of  the  orbit  is  out- 
ward. Com|)ensatory  action  on  the  part  of  the  frontalis  may  raise  the 
lid  to  a  slight  degree,  but  this  power  varies  in  different  individuals. 

The  circular  muscle  of  the  iris  and  that  of  accommodation  are  also 
paralyzed,  and  in  consequence  the  pupil  is  moderately  dilated  and  fails 
to  resspond  to  light,  whilst  near  objects,  such  as  small  print,  can  only 
lie  indistinctly  seen.  Isolated  muscles  supplied  by  the  third  are  occa- 
sionally paralyzed,  sometimes  in  peripheral  disease,  as  in  neuritis  after 
diphtheria.  In  central  lesions,  such  as  tumors,  isolated  branches  some- 
time?i  suffer,  especially  that  to  the  levator  palpebrse. 

Bilateral  paralysis  is  rare,  but  may  result  from  disease  situated  in 
the  interpeduncular  space.  As  a  rule,  the  paralysis  of  one  nerve  is  then 
only  partial. 

Paralysis  of  the  Pathetious  or  Fourth  Nerve. — In  this  affection 
there  is  slight  defect  in  movement  of  the  eyeball  down  and  out.  The 
diairnor^is  rests  on  the  relative  position  of  the  true  and  false  images. 

Paralysis  of  the  sixth  nerve  is  evidenoe<l  by  limitation  of  the  out- 
wanl  movement  of  the  eye,  and  later  by  an  internal  strabismus  due  to 
the  un<»piM)sed  contraction  of  the  internal  rectus. 

Treatment. — In  cases  where  there  is  any  suspicion  of  syphilis  mer- 
i'urial  inunctions,  followed  by  large  doses  of  iodide  of  j)otassium,  should 
Ik*  u-^hX.  In  talx's  a  true  syphilitic  paralysis  occasionally  occurs,  and  in 
all  talx'tie  cases  an  antisyphilitic  treatment  should  be  instituted. 

In  cases  due  to  neuritis,  as  from  cold,  hot  local  applications  are  used 
at  the  onsi't,  and  blisters  behind  the  ear  or  on  the  occiput  are  strongly 
fHiininiended  by  some  authors.  Imlide  of  |Kjtassium,  sometimes  with 
>mall  d<»ses  of  mercury,  is  also  beneficial.  Strychnine  is  useful  after  the 
a<*ut»'  stage  ha-  been  passed.  General  tonics  are  indicated  when  the 
g«'nr-r.il  health  is  <lefective.  In  many  cases  treatment  is  of  little  use, 
•  •wiiijf  to  the  cjiuse  being  an  irremediable  organic  cerebral  lesion. 

An  ojxujue  glass  is  useful  if  diplopia  is  troublesome,  (jr  the  same  end 
rnay  Ik-  obtained  by  the  use  of  prisms. 

Spasm  of  the  Ocular  Muscles. — Tonic  spasm  of  the  muscles  is 
'•••mmon  in  irritating  lesion  of  the  nerves,  especially  tubercular  menin- 
;.nTi-,  and  is  occasionally  a  symptom  of  hysteria.  Clonic  spasm  or 
ny-ta^nui-i  is  seen  in  insular  sclerosis  and  sometimes  in  brain  disease. 
It  al.-<o  '^Mfurs  in  albinos  and  coal-miners. 


46 


DISEASES  OF  THE  PERIPHERAL  SERVES. 


DISEASES  OF  THE  FIFTH  NERVE,  OR  TRIFAC3IAL. 

The  fifth  iw  the  great  wn!*ory  nerve  <►!'  the  faoe  ami  fore  ]>iirt.  of  the 
Roalp.  Of  its  thvvv  iimin  trunks  t!io  uplitljaJmic^  siipjilies  the  orhtt  aiul 
lueljrvnmi  ^Innds,  the  skin  of  the  furclieiH!  :in(i  scalp  as  tar  as  the  vertex, 
the  tip  nf  ttio  nose,  aiirl  the  anterutr  part  of  tho  nasal  niaeons  menihnnie. 
The  su|»erior  maxinarv  su|)i)lies  the  skin  itver  the  malar  Itone,  tlie  nmi 
of  tlu'  noso,  th(*  intraorhital  re^^ioii,  and  the  upper  lip,  also  the  preatrr 
]>art  <if  ttie  nasjil  inneous  niernhniue,  the  palate^  the  upi>er  part  oi'  the 
pharynx,  and  the  upper  tcK*th.  T!ic  interior  maxillary  divLsiou  is  dis- 
trihntrd  to  t\w  skin  of  the  temple,  1o\v(t  lip,  and  ehin,  and  parts  of  the 
ear  and  external  auditory  meatus,  suul  :ils(>  tin-  lowci-  teeth  and  the 
tnui'ons  meniliram-  of  tin/  nmuth  and   tttnjrue. 

The  motor  division  of  tht-  lu-rvr  supplies  t!ie  mupcles  of  mastieation, 
tlir  nni>wet<.'r,  two  pterygi*iil>,  anil  the  ti-mporal. 

Paralysis. — The  whole  nervi*  may  hi-  affected  or  any  <if  its  main 
trunks.  Owin^  to  it;s  (h-ep  jMKsiti«m,  it  seldom  sutlers  tnjui  primary 
neuritis  or  from  eohl  like  the  faeial,  and  it  is  only  damaged  by  deep 
penetrating  injuries,  es()eeially  hullet   \vt>unds. 

The  whole  ner\'e  may  be  involved  hy  coarse  lesions  of  the  pons,  such  i 
as  softening  or  tunuir,  or  by  disease  in  the  middle  uv  p<Ksterior  fossap  at 
the  base  of  the  .skull,. such  as  chronic  meningitis  or  bone  disease,  and  the 
jH»ssibi!ity  ctf  such  lesions  being  due  to  syphilis  nnist  always  lie  borne  in 
mi  ml. 

Of  the  separate  divisions  of  the  nerve,  the  first  is  SHmetimes  involved 
by  aneurysms  of  the  carotiti  or  by  orbital  growths,  and  the  second  and 
tJnrti  may  In-  damaged  in  the  spheno-maxillury  region  by  parotid  tumors 
ur  bone  disease. 

The  motor  |>ortion  of  the  nerve  is  in  rare  instances  afteeted  in  tabes, 
IKdioniyelitis,  and  bulbar  paralysis  :  it  is  probable  that  the  lesion  is 
nuclear  in  such  cases. 

Sknsouv  Symptoms. — The  most  prominent  and  di>lressing  symptom 
is  severe  jiain  in  the  area  of  distribution  of  the  nerve,  more  or  less  con- 
stant in  character,  and  sooner  or  later  aeeonipanied  hy  diminisiied  sensa- 
tion or  aniesthesia,  or  in  the  irritative  stage  by  hypenesthesia. 

Ana\stliesia  is  quite  charai'teristic,  and  may  come  on  without  pain, 
!>ut  nmre  commonly  bi»th  pain  and  loss  of  sensatitm  exist  together.  The 
various  mucuus  mcml)ranes  share  in  the  loss  of  scnsiitiou.  The  cun- 
innetiva  and  cornea  are  insensitive,  and  may  Ir'  touched  without  pn)- 
dncing  the  usual  reflex.  The  nasid  mucous  membrane  m*  longer  re- 
s|K>nds  to  painful  stimuli,  such  as  ammonia  va|x>r,  ami  later  the  sense 
of  smell  is  defective  or  lost,  owing  to  diniinishcil  secrcti<<n  ami  dryness 
in  ttu-  meinlinuie.  The  nnaith,  hard  and  soft  palate,  uud  tin-  tongue  arc 
also  insensitive  as  tar  as  the  ndddle  line. 

In  some  cases,  bnt  not  invariably,  taste  has  Iwen  lo.-t  m\  the  tongue 
and  palate  of  tiie  affeetetl  side.  It  is  not  known  whctlicr  the  variations 
which  occur  aiv  due  to  individual  tlitterences  of  distribution  ur  tu  in- 
>tances  of  jKirtial  disease  of  the  nerve  in  the  pons. 

Vasttmotor  change^  are  rare,  bnt  trophi<'  aifeetions  are  not  une«<m- 
rnon.  The  newt  important  is  iuHaumuition  of  the  cornea,  whicli  becomes 
opaque  and  tends  t(»  ulcerate.     Meis*iuer  Ixdieves  that  it  is  specially  in 
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irritative  disease  of  the  Gasserian  ganglion  that  such  changes  occur. 
The  secretions  of  the  mucous  membrane  and  of  the  lachrymal  and  sali- 
vary' glands  are  diminished. 

Motor  Symptoms. — Paralysis  of  the  muscles  of  the  jaw  is  rendered 
obvious  by  the  absence  of  contraction  of  the  masseter  in  forcibly  closing 
the  mouth.  If  the  lower  teeth  are  protruded  in  front  of  the  upper,  the 
jaw  deviates  toward  the  paralyzed  side,  owing  to  the  action  of  the 
healthy  external  pterygoid.  Food  is  masticated  on  the  healthy  side,  and 
con.<<equently  the  tongue  is  often  furred  on  the  affected  side. 

Later  atrophy  and  flattening  of  the  temporal  and  masseter  muscles 
may  be  observed'  in  the  temporal  and  zygomatic  fossae. 

Paralysis  of  the  four  small  muscles  supplied  by  the  nerve  (mylo-hyoid, 
digastric,  tensor  tympani,  and  tensor  palati)  does  not  give  rise  to  any 
obvious  signs. 

Diagnosis. — This  is  easy  when  there  is  distinct  anaesthesia  in  the 
course  of  the  nerve  or  of  one  of  its  trunks,  or  if  the  motor  part  is 
affected. 

The  presence  of  anesthesia  serves  to  distinguish  the  pain  from  that 
of  neuralgia,  and  again  hypersesthesia,  when  present,  is  more  marked 
and  persistent. 

In  cases  where  the  only  symptom  is  pain  due  to  irritation  of  the 
nerve  the  distinction  from  neuralgia  may  be  uncertain  or  impossible 
until  some  less  equivocal  sign  arises. 

When  possible  the  site  and  nature  of  the  lesion  should  be  deter- 
mined. If  the  pons  is  affected,  there  may  be  paralysis  of  the  limbs  on 
the  opposite  side  or  paralysis  of  the  conjugate  movements  of  the  eyes 
toward  the  diseased  side. 

The  sixth  or  seventh  nerve,  if  paralyzed  with  the  trunk  of  the  fifth, 
p<»int.s  to  disease  in  the  middle  fossa  of  the  skull,  or  if  the  first  division 
'tnly  is  <lisease<l  with  the  ocular  nerves,  the  lesion  can  be  located  in  the 
sphenoidal  fissure  or  the  back  of  the  orbit. 

It  i>  more  difficult,  and  often  impossible,  to  determine  the  pathologi- 
ful  nature  of  the  disease.  If  we  can  exclude  lesions  of  the  iK)n8  and 
traumatism,  the  most  probable  cause  of  the  lesion  is  either  syphilis  or 
tumor,  the  latter  being  usually  of  a  malignant  character. 

Treatment. — A  trial  may  be  made  of  iodide  of  potassium  in  doses 
<»f  10  to  .*iO  grains  thrice  daily,  or  even  in  larger  doses.  If  the  lesion  is 
syphilitic,  relief  will  be  obtained. 

If  pain  is  severe,  morphine  is  the  most  certain  remedy,  although  the 
various  coal-tar  preparations  may  Ix'  tried. 

(ralvanism  or  faradism  is  useful  in  combating  various  panesthesiae 
which  are  sometimes  present,  an<l  these  agents  are  also  used  for  the 
paralyze<l   muscles. 

Division  of  the  nerve  or  of  one  of  its  branches  may  prove  serviceable 
in  relieving  pain  in  obstinate  cases,  provided  the  section  can  be  made 
U'hind  the  lesion.  In  a  case  of  jmin  and  ana?sthesia  of  the  ophthalmic 
n*rr\e  G.  E.  Armstrong  successfully  dividwl  this  branch  within  the  skull, 
with  relief  to  the  symptoms. 

Spasm. — Spasm  in  the  muscles  supplied  by  the  facial  is  common, 
\nit  the  great  majority  of  cases  do  not  dejxind  on  disease  of  the  nerve. 
(S'j.r€>  of  spasm  following  paralysis  have  been  already  referred  to,  and 
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a  few  oases  arc  ri-jHtrU'd  iti  whirh  spasm,  clonic  ur  tonic  in  character, 
haw  resulted  tVoin  the  pressure  ui'  tiiiiinrs  or  aneurysms  on  the  nerve 
trunk  at  tlie  Imse  of  the  skull. 
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Paciai.  Paralysis  ;  Bell's  Paralysis, 

Etiolo<:v.— Owiii^  to  its  exposed  position  and  it«  course  thronj^h  the 
bony  aqueduct  of  Fallopiiis,  the  seventh  is  tnie  of  the  nervi'S  most 
frei] iieiit ly  paralyzed . 

Jn  a  liirire  luajority  nf  cases  the  aifection  is  rUic  tn  neuritis,  often 
termed  '*  rheumatic,'*  and  traceable  to  direct  exposure  to  c<)ld  or 
tlniufj^lits,  as  in  sitting  Uy  au  open  window.  In  many  cases,  however, 
there  is  no  history  <tf  direct  exposure  to  cold. 

In  purulent  middliwar  tlisease,  cs[)ecially  when  necrosis  or  caries  is 
presentj  the  nerve  is  often  involved  by  tiic  inrtaniniatory  process. 
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nniv'cUon  with  the  fifth  and  gloeso-pbaryngeal  (Leube). 


TmiimiitjNUi,  aL^ain,  \>  res|>i>nsible  for  certain  cases.  In  fractni'es 
of  titc  skull  passing  thniuu:h  tlu'  petrous  hone,  the  nerve  isnfteu  crushed 
ur  torn.  It  is  occasionally  tliviilcd  by  slah.^  or  during  surpjica!  ope- 
rations, es|H'eiaUy  in  the  parotid  regif>n,  and  it  ha.H  |>ecn  pamlyzed  l>y 
the  perniciiius  jH'acti<'e  of  boxing  the  eai>.  In  obstetric  cases  it  is 
occasionally  ♦laniaired  by  pressure  of  the  forceps,  and  even  double  paral- 
ysis huij  occurred  in  infants  from  this  cause. 
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The  relative  frecjuency  of  tlie^e  caiiseft  may  be  judged  by  the  statis- 
bcs  of  Philip,*  who  found  that  7*2,*^  \wv  cent,  of  his  cases  were  of  a 
I  Ammntie  nature,  tJ.2  per  cent,  due  to  ear  disease,  and  5.4  per  cent,  to 
tntunatUm. 

Among  other  causes  may  be  mentioned  tumors  -  in  the  jiarotid 
region  and  tumors  or  meuiugeal  infitttumation  at  the  base  of  the 
brain. 

in  multiple  neuritis  one  or  both  facial  nerves  have  been  involved, 

,  only  in  exceptional  instauccs.     Thus  in  aleoh4)lic  and  diphtheritic 

ilysi.H  the  facial  is  oceasionally  attacked,  and  a  few  instances  are 
Teoorded  in  multiple  neuritis  after  inHuen>ui.  West})hal  bus  reported  a 
c$ee  in  which  Ixith  nerves  were  affected  from  this  cause.  8y|)hilis  plays 
an  oocasional  part;  the  meehauisin  through  which  it  operates  may  be  a 
gumma  or  interstitial  neuritis  (tf  the  nerve  trunk  ur  meningitis.  lu 
ninal  disease,  especially  tabes,  faeiul  paralysis  occurs  in  rare  cases. 
Gowcrs  reeonis  two  cases  of  instantaneous  onset  which  he  regards  as 
dui*  to  hemorrhage  into  the  Fallopiuu  canal. 

AjKirt  fnjni  obstetrical  cases,  the  disease  is  very  rare  in  childhood, 
and  most  commonly  itccurs  between  twenty  and  forty. 

Tliat  a  certain  personal  predi.s|^M>sition  to  the  disea.se  exists  is  shown 
by  the  fact  thattudy  a  small  portion  of  individuals  who  arc  exposed  to 
<lraughts  suffer.  Bernhardt  fViniid  in  .'i*^  per  cent,  of  cases  an  hereditary 
tendency  or  a  history  of  a  previous  attack. 

It  has  usually  been  assumed  that  facial  paralysis  is  due  to  an  inflani- 

ary  exudation  compressing  the  nerve  in  its  bony  canal,     Amitomieal 

f^p^jof  of  this  '\f!>,  however,  wanting,  but  tliat  such  a  result  is  j>ossible  is 

proved  by  a  case  of  Mav^s,  in  which  a  patient  with  Icucocytha'mia  was 

affeeteti  by  facial  paralysis  due  to  a  lymphoid  iutiltration  of  the  nerve 

in  the  Fallopian  canal. 

In  a  recent  case  quoted  by  Bernhardt  tfie  patient  rlied  from  liydro- 
chloric-acid  pois<jning,  and  gave  an  opportunity  of  examining  a  facial 
paralysis  of  eight  weeks'  standing.  There  was  merely  a  degeneration 
of  tlie  nerve,  but  it  is  obvious  that  an  exudation  might  have  existed  and 
been  ttbsorbe<l  in  thi>  time. 

A  recurrence  of  the  disease  is  very  unusal,  but  isolated  instances  of 
three  or  even  four  attacks  are  recorded.  This  immimity  from  .second 
atlaekit  is  indeed  such  a  marked  feature  that  it  has  W-en  assumed  that 
the  disea^  is  due  to  an  infectious  process  conferring  j»rotecti<jn  from 
recurrence. 

Sv>ipTf>Ms. — The  appearance  of  an  individual  suffering  fnm'i  facia! 
paraU'^ii^  \»  extremely  characteristic.  Tiie  atlVcted  si<le  is  inimubile  and 
expnefisionles*?.  The  furrows  on  tiie  forehead  and  face  are  smoother 
than  on  the  healthy  side.  The  labio-nasal  fold  is  shalhtwcr  ;  the  moutii 
w  dmwn  to>%'ard  the  healthy  side,  and  its  angle  is  lower  than  in  health. 
Thessf  sigm*  are  much  less  markeil  in  the  y<nmg,  in  whom  the  elasticity 
of  ihe  skin  diminishes  tin'  defurmity  when  the  muscles  are  at  rest, 

Oviing  to  panilysis  of  the  orbicularis  paipel>rarum,  the  eye  is  open 
*  ami  looks  largrr  than  its  fellow,  from  retraction  of  the  liil. 

On  attempting  to  laugh  or  smile  the  atVtH'ted  side  is  Hxed  i\m\  iinmo- 
bih-  •  the  mouth  is  markcilly  drawn  to  the  healthy  side,  and  ihcre  is 

'  Philip  :  quoted  by  Bernhardt  in  Xolhnagel's  Specidlt  Pathologic. 
Vc.u  I  v.— 4 
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total  inability  to  wrinkle  tlif  fuivlieutl  ar  to  close  the  eve,  which  remains 
ujM'ii  duriiitr  sleeji.  In  attennititig  t*)  corrugate  the  forehead  the  eye- 
ball turns  up,  ijwin^  t(>  ass<iciateii  uctiou  of  tlie  superior  rectus  and  the 
(jcei  pi  to- frontal  is.  T!ie  lips  fail  to  niet't  on  tlie  affected  side,  su  ttiat 
there  is  inability  to  whisth%  to  blow  out  a  candle,  or  to  expeetonite  in 
a  strai«::ht  line.  Saliva  is  also  apt  todriblde  from  the  side  of  the  month. 
In  drinking  there  is  a  tenth-ncy  iVtr  the  Hniil  to  oeape  tVom  the  pam- 
IvKed  >ide.  The  tears  are  also  apt  to  run  over  (m  the  cheek,  leadiiijj; 
eventually  to  crythenia  or  eczema  of  the  skin,  and,  owing  to  paraly>is 
of  the  bueeiuator,  food  collects  between  the  cheek  anil  the  gum.  8|M'ceh 
is  at  times  sli«jlitty  affected  tit  pronniu'iation  of  labial  sounds.  The 
tongue  is  jmitrnded  in  the  median  line^  l>ut  there  may  be  an  ajiparent 
dcviatioti  owing  to  the  deformity  id*  the  mouth.  Tiic  platysma  and  the 
external  muscles  of  the  ear  are  paraly/AHl^  and  their  lack  of  movement 
can  bo  occii.«iionally  dcmonstmted  in  cases  where  they  are  under  control 
of  the  will. 

When  the  nerve  is  damaged  between  the  geniculate  ganglion  and  the 
origin  of  the  chorda  tympani  taste  is  lost  on  the  anterior  third  of  the 
tongue,  and  tl(i>  featuic  is  ii>nally  easily  (k-monstrated.  Judging  from 
the  phy.^'iological  function  of  the  chorda,  diminished  secrelion  of  saliva 
migiit  hv  anticipated,  but  such  has  not  been  conclusively  proved.  It  is 
often  statetl  that  hearing  is  more  acute,  owing  to  paralysis  of  the  stai>e- 
dios  leaving  the  tensor  tympani  Itcc  to  act  and  tighten  the  mcnd>rana 
tympani.  In  a  few  cases  an  abnormal  sensitivenesis  to  sound,  especially 
the  <teei>er  tones,  is  present.  The  sense  of  hearing  is,  however,  often 
imiKdre<l,  owing  to  disease  of  the  middle  ear,  which  is  the  cause  of  the 
|iaralysi?^,  and  again  ilisease  at  the  base  of  the  skull  may  damage  the 
auditory  nerve.  The  sense  of  smell  may  be  diminished,  owing  to 
weakness  of  the  ahi  nasi. 

Paralysis  of  the  palate  and  deviation  of  the  uvula  to  the  healthy  side 
is  saiil  til  occur  in  disease  above  the  geniculate  ganglion.  It  is  then 
assumetl  that  filire^  pass  from  the  geniculate  g:uiglion  by  tlu>  great  super- 
ficial jK'trosal  and  Vidian  Ut  the  s])heno-palatine  ganglion,  and  thence 
by  the  tlescending  palatine  nerves  to  the  palate.  Both  Gowcrs  and 
liiighlings-tJaekson  state  that  they  have  never  seen  paralysis  of  the 
palate  in  iscdated  palsy  of  the  seventh. 

It  is  highly  [)robable  that  the  palate  is  inncrvateil  from  tlie  spiiud 
aeeessory,  ami  it  is  certaiidy  frc<picntly  pandy/.ed  by  tmuors  or  other 
lesi(»ns  at  the  side  of  the  medulla. 

Later  Si(mphmn<. — As  in  all  forms  of  peripheral  paralysis,  muscular 
atrophy  fi>llows  the  nerve  dcgeuenition,  Ijut  owing  to  the  subcutaneous 
fat  tliis  change  is  not  ixrceptible  to  the  eye. 

S<'con<lary  contnicturc  apdn  occurs  in  severe  cases,  and  e<»mes  on 
sevcnd  nuiuths  after  the  onset  of  paralysis.  The  labiti-na^al  fold  is 
in  thi>  wav  often  (lee|R'r  than  on  the  pandyzed  side,  so  that  at  the  first 
glance  the  liealthy  is  mistaken  for  the  paralyzed  side.  This  imprcssitm 
is  correcteil  by  putting  the  muscles  into  action,  when  the  affected  side, 
allhougli  showing  a  deciRT  labio-nasid  fi>ld,  moves  less  than  its  fellow. 

Spasmodic  twilchings  cd*  the  jmrtdyzed  muscles  is  another  at^er-effect 
(tf  facial  palsy.  Peculiar  associated  mi>vements  ag-ain  are  seen — c.  g, 
if  the  patient  winks  or  closes  the  eye,  a  simultaneous  deviation  of  the 


DISEASES  OF  THE  SEVENTH  SERVE.  61 

mngle  of  the  mouth  occurs.  Increase  in  the  reflex  activity  of  the  face, 
showing  it^$elf  by  contractions  or  striking  or  picking  the  skin  of  the 
face,  also  occurs.  All  these  features  are  observed  chiefly  in  severe  cases 
in  which  recovery  is  imperfect. 

Electrical  Reaction. — ^The  electrical  reactions  of  the  nerve  and 
mu.«cles  in  facial  paralysis  correspond  with  the  reactions  seen  in  nerve 
degeneratiim  elsewhere. 

In  slight  cases  stimulation  of  the  nerve  with  either  current  shows 
diminished  irritability,  coming  on  usually  toward  the  end  of  the  first 
or  during  the  second  week.  There  is  frequently,  however,  an  increased 
irritability,  lasting  for  a  few  days  to  a  couple  of  weeks,  and  sometimes 
not  followed  by  any  subsequent  fall.  According  to  Erb,  very  slight 
ca.«es  show  no  electrical  changes,  but  careful  examination  usually  reveals 
some  alterati<m  either  in  the  direction  of  increase  or  decrease  of  nerve 
irritability. 

Corresponding  changes  are  found  in  the  muscles.  There  is  increased 
irritability  to  faradism  depending  on  changes  in  the  terminal  portion  of 
the  ner\'e,  and  later  diminished  irritability  proportionate  to  that  of  the 
iier\'e.  With  galvanism,  however,  there  may  be  increased  irritability 
an<l  qualitative  changes. 

In  severe  cases  the  nerve  irritability  to  both  currents  is  completely 
lost  at  the  end  of  a  fortnight,  whilst  the  muscles  respond  only  to 
galvanism.  They  then  show  the  slow  contracture,  often  with  qualita- 
tive changes,  so  characteristic  of  marked  nerve  degeneration. 

Diagnosis. — Peripheral  paralysis  of  the  facial  must  be  distinguished 
fii^ra  paralysis  due  to  disease  of  the  motor  tract  in  the  brain  or  the 
nnclens.  The  former  or  cerebral  paralysis  is  usually  associated  with 
w«<ikness  of  the  arm  and  leg,  and  th(?  upper  fibres  of  the  nerve  to  the 
fonlu-xid  and  eyelid  commonly  escape,  so  that  the  i>atient  can  wrinkle 
hi-  fon-hea*!  and  close  the  eye.  In  the  early  stages,  however,  of  cerebral 
di-^-UM'  the  up|KT  muscles  of  the  face  are  occasionally  involved,  but 
ihey  reo«>ver  more  rapidly,  being  innervated  from  both  hemispheres. 

In  dis<*ases  above  the  nucleus  the  electrical  reactions  are  unaltered, 
or  at  th*'  most  show  only  a  slight  increase  of  nerve  irritability.  Another 
iVatun*  of  the  wrebral  form  is  that  emotional  movements  are  less  im- 
{jairt-il  then  voluntary'  ones. 

In  nuclear  paralysis  the  orbicularis  oris  escapes,  the  fibres  inner- 
vating this  musc'le  arising  from  cells  in  close  j)roximity  to  those  for  the 
t«>n<;ii<*. 

Facial  palsy  with  loss  of  hearing  in  the  absence  of  ear  disease  and 
y«raly-i-  of  the  sixth  nerve  usually  indicates  disease  at  the  base  of  the 
•kull.  although  the  latter  nerve  is  sometimes  affected  by  a  simultaneous 
rluumatic  paralysis.  Ijoss  of  taste  proves  the  site  of  disease  to  be 
Utwf*4n  the  geniculate  ganglion  and  the  origin  of  the  chorda  just  above 
th«'  -tylo-inastoid  foramen.  The  cliorda  escapes  in  lesions  below  the 
<-xit  i»f  th<*  nerve. 

A  puruh-nt  dis<?harge  from  the  ear  usually  indicates  an  aural  origin 
'•f  the  diseiis<*.  In  a  case  recently  unih'r  my  care,  lujwever,  a  patient 
in  .n  -itup*>ros<'  cr)ndition  presented  a  complete  facial  paralysis,  with  a 
-tjriking  discharge  fnmi  the  ear.  An  exploratory  incision  (jver  the 
m:t~toi<l  reveaknla  fnicture  of  the  skull.     The  nerve  had  doubtless  l)een 
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injurwl  by  the  fmcture,  and  the  purulent  discharge  resulted  secondarily 

from  Hojjsis. 

Pk()(jnosis. — In  rheumatic  case;*  the  electrieal  reactions  are  the 
surest  iudicatirms  of  the  extent  of  diimacrc  tn  the  nerve.  Where  the 
irrit;ihility  of  the  nerve  is  unaltered  or  inerea.sed  after  a  week,  reeovfry 
may  ensue  in  two  or  three  weeks.  If,  however,  distinct  diminution 
of  nerve  irritability  h  pre*nent  in  eight  or  ten  days,  recovery  will  he 
postponed  for  six  or  eight  weeks, 

With  a  ronijilete  reaction  of  degeneration  recovery  cann<tt  be  exjweted 
for  several  months.  Any  return  of  nerve  irritability  indicates  an  early 
return  of  some  ]>ower  in  the  muscles.  It  is  fortunately  only  in  rare 
cases  that  there  is  complete  and  permanent  jjaralysis. 

Treatment. — The  treatment  depends  on  the  cause.  If  there  is 
any  evidence  of  syphilis,  iodide  of  jMjtassium  should  be  administered  in 
doses  of  10  grains  and  pushed  to  20  or  30  or  more.  The  presence  of 
suppurative  middle-ear  disease  flemands  careful  cleansing  witli  the 
syringe  and  free  exit  for  any  discharge.  In  rheumatic  cases,  which 
form  by  far  the  most  numcRHis  class,  warm  fomentations  should  l»e 
a]>plied  below  and  behind  the  ear  for  a  few  days,  and  a  blister  one  inch 
sfpiare  should  also  beapjdied  in  all  but  the  very  mildest  cases.  If  there 
is  much  neuralgic  pain,  a  fewdost^s  of  anttpyrine  (gr,  10)  or  ]>henacctine 
(gr.  5)  may  be  administered  as  analgesics.  Small  doses  *>f  imlide  of 
potassium  (gr,  2  to  .5)  should  also  he  administcretl,  and  a  little  later 
a  pill  of  quinine,  gr.    1-2,  with  .«;trychnine,  gr.  ^VtVj  '"^.^'  ^^^  added. 

There  seems  to  be  little  doubt  that  the  systematic appliwition  of  weak 
galvanic  currents  hastens  the  return  of  the  voluntary  |mwer  and  also 
tends  to  preserve  the  nutrition  of  the  muscles.  The  positive  t-lcr- 
trtxle  is  placed  over  the  exit  of  the  nerve  liehind  the  car,  and  tlie 
negjitive  is  moved  over  tlte  fiice.  The  current  used  sliouhl  l>e  from  2  to 
4  milliamp^res,  ajjplied  for  ten  or  fifteen  minutes  two  or  three  times 
weekly.  In  slight  cases  faradism  may  be  used,  but  it  is  useless  in 
severe  cases  wdiere  the  muscles  do  not  respond. 

When  cotitracture  sets  in  electricity  is  uf  little  valne.  Massjtge  and 
warm  douches  of  the  atlected  side  have  been  recoiumended,  and  faradism 
of  the  healthy  sith'  to  stretch  tlu'  eontnictfd  muscles.  To  none  of  thesei 
plans,  however,  can  much  value  be  attributed. 


DISEASES  OP  THE  AUDITORY  NERVE. 

Deafness  ihw  to  disease  of  the  nerve  trunk  or  of  its  end  organ  in 
the  labyrinth  are  grouped  togctlier  uud<'r  the  term  **  Nerve-deafness." 

Disease  of  the  labyrinth  is  by  far  the  romnnmt'st  cause.  The  lesions 
may  consist  in  amite  i>r  chronic  inHanimation.  often  ^pnading  from  the 
tynij>anum,  syphilis  (congenital  (tr  actjuired),  and  in  elderly  jx-ople  th*- 
generative  changes.  Suildcu  onset  with  vertigo  sugge>ts  hemorrhag»% 
and  extravasation  in  the  ntiddle  ear  has  beeu  found  in  such  cases. 

Lesions  of  the  nerve  trutdv"  may  result  fi*om  tumors,  meningitis 
(especially  the  epich-uiic  form ),  and  syphilis.    A  neuritis  analogous  to  that 
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of  the  optic  nen^e  has  been  assumed  in  certain  cases  of  cerebral  tumor. 
In  tabes  and  in  elderly  people  primary  atrophy  may  occur. 

Symptoms. — Ner\'e  deafness  is  recognized  by  the  tuning  fork.  In 
cases  of  deafness  due  to  disease  of  the  external  and  middle  ear  bone  con- 
duction is  preserved,  whilst  aerial  conduction  is  diminished  or  lost.  In 
cases  of  nerve  deafness,  however,  the  tuning  fork  is  not  heard,  either 
through  the  air  or  when  placed  against  the  bone. 

In  cases  of  slight  nerve  deafness  there  is  rather  more  difficulty  in 
recognizinc^  the  condition.  In  health  the  vibrations  of  the  tuning  fork 
are  heard  longer  through  the  air  than  by  the  bone,  and  if  the  sound  can- 
not be  distinguished  by  the  air  after  it  has  ceased  through  the  bone, 
there  is  diminished  conduction  through  the  middle  or  external  ear. 

In  cases  of  slight  deafness  through  the  air,  and  where  the  tuning  fork 
is  heard  longer  through  the  air  than  by  the  bone,  there  is  an  indication 
of  nerve  deafness. 

Xerve  deafness  associated  with  facial  paralysis  indicates  disease  at 
the  base  of  the  skull  or  at  the  internal  auditory  meatus. 

Treatment. — Apart  from  syphilitic  lesions  little  benefit  can  be 
obtained  from  treatment. 


DISEASE  OF  THE  GLOSSOPHARYNGEAL  NERVE. 

Owing  to  its  numerous  connections  and  the  absence  of  any  case  of 
isolated  lesion,  less  is  known  of  the  functions  of  this  than  of  any  other 
cranial   nerve. 

It  is  probable  that  paralysis  of  the  nerve  produces  difficulty  in  deglu- 
tition, owing  to  {Kiralysis  of  the  middle  constrictor  of  the  pharynx,  and 
then-  i.<  loss  of  sensation  of  the  roof  and  wall  of  the  pharynx  and  of  the 
Eustachian  tubes.*  Physiological  experiment  seems  to  show  that  the 
nerve  checks  continuous  contractions  of  the  pharynx,  as  there  is  tonic 
>pa>ni  of  the  pharynx  after  it  is  divided. 

The  question  as  to  whether  it  is  a  special  nerve  of  taste  is  still  sub 
judice.  In  a  case  of  Pope's '  this  nerve  with  the  pneumogastric  was 
damaged  by  a  thrombus  in  the  vertebral  artery.  In  addition  to  loss  of 
prrwer  of  deglutiticm  there  was  loss  of  taste  at  the  back  of  the  tongue  and 
diminution  anteriorly. 


DISEASES  OP  THE  PNEUMOGASTRIC  OR  VAGUS 

NERVE. 

The  pneumogastric  or  vagus  nerve  has  a  very  long  course,  and  is 
di-trihuted  to  the  pharjTix,  ces^iphagus,  larynx  (sui>erior  and  inferior 
hranrht-j*),  lungs,  heart,  and  stomach,  and  also  sends  twigs  to  the  spleen 
and  intestines. 

'  Hirkctt :  Mrmtreal  Meti.  Journ.,  v<.l.  xix,  '  Pope  :  Brit  Med..  Journ.,  1889,  ii. 
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DISEASE.S  OF  THE  PERIPHERAL  NERVES. 


ParalysiB.— Ca I 'StiK. — Tiie  urrvi"  nmy  In'  iujiinHl  within  tht*  cranium 
by  growths  in  its  nuiglilwrhoiKl  or  Iroin  tiypliilttit:  nu-ningitis  or  aiienr- 
y.snis. 

Tlte  niick'iis  sut!ers  in  cases  of  acute  or  chronic  hiill)ar  i)alsy,  Ivtit 
other  nerve  nuclei  are  always  atieetetl  as  well. 

Outside  the  skull  the  nerve  lias  h(H>n  eouipressed  hy  tumors,  divided 
in  surgical  operatiiins,  and  included  in  ligatures  jKissed  round  the  caro- 
tid artery.  Wounds  of  the  uervc  are  usually  accorapanicd  by  lace- 
ration (»f  the  grcjit  vciisels  of  the  neck,  which  prove  rapidly  fatal  ihitu 
hemorrhage. 

Symptoms. — Division  of  the  nerve  in  animals  is  followed  hy  rapid 
cardiac  action,  whilst  respiration  is  slower  and  deeiXT.  Stimulaliitu  of 
the  lower  end  of  the  cut  nerve  produces  slowing  or  arrest  <d*tlie  cardiac 
action,  whilst  the  n'spirations  are  increased  in  rate  hy  stimulation  of  the 
upper  end.  From  these  fticts  it  is  inferred  that  the  ett'erent  fibres  <lis- 
tribnted  to  the  heart  exert  an  inhibit<try  action,  whilst  the  afferent  fibres 
stimulate  discharges  from  the  respiratory  centre. 

That  ana]ogf>us  symptoms  wcur  in  disease  is  evidenced  bv  the  com- 
paratively few  rejTorted  cases  of  division  during  operation.  An  iiu*rease 
in  the  pulse  and  slowing  of  respiration  has  occurred,  tlie  condition  usually 
terminating  fatally.  8irailar  symptoms  have  been  repeatedly  noticed 
ni\vr  dii>litheria,  and  are  almost  invariably  fatal. 

Irritation  of  the  nerve  may  reverse  these  symptoms,  the  most  notice- 
able feature  being  slowing  of  the  cardiac  action.  S'vcral  well-l<nown 
cases  are  recorded  in  whicli  the  Iicart  could  hv  slowed  at  pleasure,  rme 
of  the  best  markrd  Ireing  that  (»f  (  V-ermak,  who  did  so  by  <*ompressing 
the  nerv<'  against  a  snudl  growtli  in  the  ne<"k,  Jn  a  Ciise  under  my  own 
observation  evidence  of  an  intnithoracic  tumor  was  accompanied  by  a 
pulse  of  sixty  and  respiration  of  thirty,  prol>ably  due  to  irritation  of  the 
nerve. 

The  nutst  important  evi<lence  of  pandysis  of  the  pneumogastric  is 
found  in   the  larynx,  which  is  treated   in  another  sectiim.' 

The  pharynx  and  lesiipliagus  are  pai*alyzt>cl  most  ciimmonly  from 
intraeranial  atfectiivns  of  the  nerve,  and  especially  in  lesions  of  the 
nuclei.  Slight  difliculty  in  swallowing  results,  which  becomes  nuirked, 
from  bilateral  disease.  Owing  to  associated  jKiralysis  of  the  larynx 
in  bulbar  lesions,  particles  of  foml  are  apt  to  ))ass  into  the  respinttory 
tract  and  set  up  an  inhalation  pumnKuiia.  The  vagus  suj)[>hes  niot<ir 
branches  to  the  stomafh  and  intestines,  and  inen^aseand  loss  of  appetite 
and  thirst  have  also  been  attributed  to  derangement  of  the  functions  of 
the  nerve. 

Vomiting  may  occur  from  direct  irritation  of  the  nerve,  but  is  much 
more  connnim  fnon  vari<)us  reflex  or  central  channels. 

Irritation  of  the  scnsiny  hranrhes  distributed  to  tlir  heart  has  pro- 
duced tile  symptoms  of  angina  pet-toris.  Fatty  d4'geiienitJon  of  the 
heart  following  disease  or  injur)'  of  the  nerve  is  probably  of  trophic 
i»rigin. 

*  Vide  Duea»cs  (^  the  Larynx^  vol.  ii.  pp.  75,  76. 
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DISEASES  OF  THE  SPINAL  ACCESSORY  NEEYE, 

This  nerve  consists  of  an  accessory  portion  (arising  from  the  medulla), 
which  joins*  the  va^us  t\m\  is  (listribiited  to  the  laryngeal  muscles,  and 
prolxibly  to  the  H>ft  pulate  through  the  pharyngeal  plexus.  The  exter- 
nal or  spinal  pf>rtion  >ii|>pHes  the  stenio-niastoi*!  and  trapezius  muscles. 

The  nerve  sutfertj  from  tlie  same  causes  wliich  affect  the  vagus  witliin 
thv  cranium.  The  external  {wrtion  may  be  divided  outtiide  the  skull 
from  wounds  or  compressed  hy  tiimnrs  or  hone  disease.  It  is  in  rare 
iniiUuices  the  seat  of  a  primary  neuritis, 

8vMPT«»Ms. — H(»rsley  '  has^  shown  that  stimulation  of  the  root  *ti'  the 
nerve  in  the  monkey  produces  m(»vemeuts  of  the  soft  palate,  and  it  is 
probable  that  there  is  a  similar  distribution  in  man.  It  is  nutpiestion- 
alile  tliat  diseatic  of  the  side  of  the  medulla  is  frequently  associated  with 
porulysis  of  the  palate,  vocal  cord,  and  tongue  on  the  same  side,  there 
being  little  doubt  that  the  spinal  accessory  is  the  nerve  for  the  first  two. 

When  the  external  (iHjrtion  of  the  nerve  is  diseased  there  is  paralysiti 
of  the  sterno-mastoiil  and  upper  portion  of  the  tnijic/ius,  followed  by 
%rasting.  Owing  to  paralysis  i\(  the  steruo-mastoid,  there  is  defective 
action  in  rotating  the  head  to  the  opposite  side.  Paralysis  and  wasting 
of  th«*  trapezius  are  most  obvious  on  deep  iuspiratiou,  the  i»romruent 
Uiundary  of  the  posterior  triangle  <>f  tlie  neck  being  lost  and  the  scapula 
ItaJiging  lower  tlian  its  fellow. 

K'^^Ri-LVTMENT. — The  treatiui'ut  of  paralvsis  of  the  pnenmogastric  and 
1  aeeeswory  nerves  should  lie  directed  as  far  as  pctssihle  toward  the 
.     Syphilitic  lesions  are  alone  markedly  influenced  by  drugs. 


DISEASES  OF  THE  HYPOGLOSSAL  NERVE. 


The  hypoglosdal  iierve  is  purely  motor  and  supplies  the  muscles  of 
the  tongue. 

Paralysis  of  the  nerve  is  very  common  in  cen-bral  lesions  involving 
the  fibres  frtun  the  cortex  to  the  nucleus.  Ili'mijyk'gia  is  a  familiar 
pie.  Nuclear  lesions  are  usually  bilateral,  hut  unilateral  disease 
been  observed  in  tabes  and  syringomyelia. 

In  contnist  tn  paralyses  from  cerebral  di>easi',  peripheral  paralysis 
u*  uncommon.  The  nerve  has  been  alfccted  within  the  skull  fmm 
tunii»rs  or  meningitis  (especially  tlic  sy[>liilitic  form)  about  the  medulla, 
aniJ  by  caries  of  the  posterior  fossa.  Weir  Mitchell  has  re<'orded  a  ease 
in  which  the  nerve  was  ilividctl  by  a  ]>istol  wound  within  the  skull. 
Oit^ide  the  skull  the  nerve  lias  been  divi<!cd  by  penetrating  wiunids 
an<i  damagt^d  l»y  deejj-seated  tumors  or  from  pressure  from  earies  of  the 
atUks.     Very  rarely  the  only  explanatiiiu  has  lieen  a  rheinuatic  neuritis. 

SvMProMj^. — In  unilateral  paraly-sis  of  the  tongue  the  organ  usually 
lic>i  in  its  normal  position  when  in  the  mouth,  but  the  ]>aralyzed  side  is 
higher  than  the  other.  In  a  ease  of  Birkett^s,*  however,  the  tip  was 
dir*vte<I  to  the  health v  side. 


'  Horal«7  :   lint.  Mtii.  Jomit.,  1»88,  ii. 


'  Birkett :  loe.  ciL 
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DISEASES  OF  THE  PERIPHERAL  SERVES. 


When  protrudt'fl  it  is  dirertetl  tinvard  the  mralyzetl  side,  owing  to 
the  action  of  the  genifj-hyogk>ssus  nmsele.  At  tlio  nanii^  time  tite  median 
raph{*  bee^tnies  eoiicave  toward  the  paralyzed  side  from  contraetioo  of  the 
unaffected  intrinsic  niu.sole. 

In  nnclear  and  infraniiclear  lesions  there  is  dij^tinet  atrophy  of  the 
disea.>*ed  side,  an<l  tlie  electrial  reactions  correspond  with  those  of  nerve 
degeneration.  Owing  to  wasting  of  the  nutseles  the  mucosa  is  thrown 
into  prominent  f(4ds.  Taste  i»  unaffected  and  speech  but  slightly  affected 
in  unilateral  disease. 

DIAG^Tlt^IH.— Paralysis  of  the  hypoglossal  due  to  cerebral  disease  is 
associated  witli  paralysis  of  the  lindis  and  face  on  the  same  side,  lu  tlie 
me<lnlla  there  is  a  cross  paralysis  of  tlie  hypoglossid  and  the  limbs. 

Paralysis  of  the  hyjM>gh>ssal  with  the  soft  palate  and  vocal  con!  (»f 
the  same  side  (spinal  accessory)  usually  indiciites  disease  at  the  side  uf 
the  medulla. 

Trkatment. — Jlercurials  and  iodide  of  [XJlassinm  may  be  tried, 
especially  if  there  is  a  history  t>f  syphilis.  Electrical  treatment,  esjiecially 
galvanism,  is  sometimes  serviceable. 


DISEASES   OF  THE   PHRENIC   NERVE. 

Paralysis  of  the  diaphragm  is  most  frequently  seen  from  involve- 
ment of  both  phrenic  nerves  in  multiple  neuritis.  It  occurs  esjK'eially 
in  diphtheritic  juiralysis,  but  is  also  seen  in  alcoholic  and  lead  nenritia 
and  in  tabes.  Disease  of  the  vertebne  or  of  the  spinal  meninges  at  tfie 
level  of  the  third  and  fourth  cervical  vertebne  has  involved  both 
nerves. 

The  nerve  has  been  divided  by  wounds  in  the  neck  as  it  lies  on  the 
scalenus  anticus  muscle.  It  has  also  lx^en  daniage<l  by  the  pressure  of 
growths  or  gummata,  and  in  the  thorax  by  aneurysm.  It  is  rarely  the 
seat  of  a  primary  neuritis. 

Symi^h^ims,-^ Bilateral  di,><case  is  much  more  common  than  unilateral, 
and  is  dete<'ted  by  the  sinking  in  of  the  abdominal  wall  <luring  inspira- 
tion and  uf  the  opjMisite  C4>ndition  in  expiration.  The  liver  border  haj^ 
been  noticed  higher  during  inspiration,  and  it  is  jiossible  that  the 
absence  of  Litteu^s  diaphragmatic  phenomenon  may  be  utilized  in  diag- 
nosis. 

Dyspufca  becomes  very  marked  during  exertion,  but  beyond  a  slight 
increase  of  the  resjtirations  is  not  noticeable  at  rest.  When  one  nerve 
only  is  attacked  the  morbid  symptoms  are  present  only  on  one  side,  and 
are  readily  overkHiked. 

Slight  bronchial  attacks  are  apt  to  prove  serious,  owing  to  the  diffi- 
culty of  ex|X'ct(»rati<in. 

A  fatal  issue  is  comnum  in  alcoholic  itr  diphtheritic  neuritis  when 
the  phrenic  nerves  are  involved. 

TREATMENT. — Absolute  rest  is  essential,  and  even  speaking  is  liable 
to  overtax  the  respiratory  movement.s.  Otherwise  the  treatment  must 
be  directed  toward  the  course  and  in  accordance  with  the  general  rules 
of  peripheral  paralysis. 


DISEASES  OF  THE  BRACHIAL  PLEXUS  AND  NERVES. 


DISEASES  OP  THE  BRACHIAL  PLEXUS  AND  NERVES. 

Neuritis. — Etioixkjy. — Xeuritis  of  the  brachial  plexus  is  a  some- 
what rare  cli*iease.  It  oecurs  ehiefly  in  rheumatic  and  frooty  individuals, 
and  live  sixths  of  the  ca-^je^  oceiir  over  the  age  of  fifty.  I'ldike  other 
fomi*  of  neurititi,  it  is  as  common  in  noiuen  a??  in  men. 

The  morbid  ohangej;  eonsi.<t  in  an  inflanimatiyu  of  the  nerve  sheaths, 
and  from  clinical  grounds  there  is  reason  to  believe  that  some  cases 
oomnienee  abrmt  the  nerve  roots — radtmldr  murilw, 

.Symptoms. — The  oliicf  symptom  is  severe  pain,  usually  somewhat 
gradtsal  in  its  onset,  but  sornetiines  sudden  and  severe  from  the  begiu- 
Ding.  At  first  it  is  conmionly  referred  along  some  of  the  nerves,  aud 
then  st'ttle-s  down  in  the  plexus  al>ove  the  eiaviele  or  in  the  axilla. 
Although  alway.s  greatly  increased  by  movement,  it  is  also  s|x>ntaneous 
in  the  severer  «irfes. 

HyjH?nesthesia  of  the  skin  is  common  with  the  pain,  and  the  nerves 
above  the  eUivicle  are  extremely  tender  and  sensitive  to  the  touch. 
AnaEstbe^ia  i»  seen  in  some  cases,  and  is  present  at  the  extremity  of  the 
limb. 

<!Edcma  and  trophic  changes  in  the  skin  and  nails  are  also  common, 
and  articular  adhesions  with  deformity  occur  in  the  shoulder,  wrist,  and 
hands. 

The  motor  fibres  are  seldom  sufficiently  damaged  to  cause  consider- 
able loss  of  motor  power,  but  sliglit  atroptiy  of  the  muscles,  especially 
t»f  the  arm  and  liand,  is  common,  and  occasionally  a  group  of  muscles 
may  show  eonsidemble  atrophy,  with  the  reaction  of  degeneration.  The 
lo«»  of  motor  power  is  often  more  apparent  than  real,  owing  to  the  pain 
induced  by  any  attempt  at  movement. 

DiAiiNosis. — The  disease  is  verj'  often  mistaken  for  neuralgia,  rather 
fitim  an  ignorance  of  the  symptoms  than  froui  their  e<)uivocal  character. 

Pain  is  the  distingui'-ihiog  feature  of  both  conditions.  In  neuritis 
the  nerve  trunks  are  persistently  tender,  the  pain  is  increased  by  move- 
ment, and  slight  wasting  with  aniesthesia  may  be  addcil.  The  tender 
points  of  neuralgia  are  sliifting  and  transitory. 

Pain  of  a  pjiroxysmal  character,  due  to  neuritis  of  the  left  arm,  may 
be  mistaken  for  the  refiected  pain  of  aneurysm  or  angina  |M?ctoris.  In 
the^«  conditions,  however,  there  is  an  absence  of  tenderness  of  the 
nerve  trunks  in  the  neck.  In  the  reflected  pain  of  spinal  disease,  such 
as  tumors  or  bone  disease,  there  is  rd'ten  jKtsitive  evidence  of  bone  or 
cord  lesions,  and  in  addition  there  is  nut  the  tenderness  of  the  nerve 
trunks. 

PaoONOsis. — In  most  eases  the  symptoms  persist  for  months  or  even 
a  year.  The  i>ain  is  often  slow  to  disappear,  ami  adhesions  forming  in 
the  joints  may  permanently  impair  the  use  of  the  lindjs.  The  muscles 
at  times  do  not  completely  recover,  and  wasting  and  weakness  may  he 
permanent. 

Treatment. — The  treatnK?nt  is  similar  to  that  of  neuritis  in  genend. 
The  limbs  may  be  bandaged  across  the  chest  to  secure  rest,  and  all 
mesMire^,  such  as  miisstige,  which  increase  pain  are  to  he  carefidly 
avoided  in  the  acute  stage.  Lat<*r  on  the  stillness  may  be  combated  by 
but  douching  or  rubbing. 
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^lorpliinr  liypotliTiiiiwiUy  is  usually  required  to  relieve  pain,  and 
cueaini'  is  iilso  used  iov  the  fiiime  purpose. 

Paralysis  of  the  Nerves  of  the  Brachial  Plexus. — Paralysis  of 
all  or  uearly  all  the  nerves  of  the  brachial  plexus  results  from  many 
niorlnd  lesiims,  and  either  the  nerve  roots  or  the  cords  of  tlie  plexus 
may  he  atleeted. 

The  nerve;*  are  most  commonly  paralyzed  by  some  form  of  trauma- 
tism. They  are  occasionally  damajj:ed  by  carrying  ^veights  on  the 
shoulder  {>r  by  dislocation  of  the  shoulder ;  iu  fractures  of  the  clavicle 
or  humerus  they  are  sometimes  compressed,  torn,  or  involved  by  callus. 
Al^seesses  and  tumors  of  the  neek,  wounds,  and  iu  obstetrical  cases  the 
pressure  of  forceps  on  the  child's  neck,  may  all  jiroduce  paralysis. 
Primary  or  migrating  neuritis  again  has  been  already  referred  to  in 
prottucing  the  disease. 

Symptoms. — In  comjdete  paralysis  the  arm  hangs  by  the  side,  the 
humerus  being  rotated  in,  the  forearm  supinated,  aiul  the  palm  of  tlie 
hand  directwl  back.  The  nuiseles  are  powerh-ss,  flaeeid,  ami  wasted  ; 
the  reaction  of  degeneration  is  present,  and  the  limb  is  often  cold  and 
blue,  and  trophic  changes,  siieh  as  glossy  skin  and  ehangcs  in  the  nails, 
may  \w  ii resent. 

There  are  commonly  nnmbness  and  loss  of  sensation  in  the  limb, 
but  the  sensory  nerves  suffer  much  less  than  the  nmtor.  If  complete, 
sensation  of  the  whole  limb  is  involved  except  the  inner  part  of  tlie 
arm,  supjilied  by  the  intercosto-h amend  nerve,  and  tlie  skin  f»ver  the 
deltoid  supj>Iieil  by  the  third  and    fourth  cervical  segments. 

Duchenne-Erb's  Paralysis,  or  Paralysis  of  the  Upper-arm  Type. 
— Erb  particularly  described  a  form  of  paralysis  affecting  the  deltoid, 
biceps,  brachialis  auticus,  supinator  longus,  and  sometimes  the  spinati 
and  supituitor  brevis. 

The  arm  hangs  by  the  side,  the  forearm  is  pronated,  and  wasting  of 
the  affected  nuiseles  tK'curs.  Ttiere  is  in  a  few  cas4*s  anaesthesia  over 
the  outer  |)art  of  the  arm  and  forearm,  over  the  distribution  of  the  sen- 
sory branches  of  die  circumflex  and  musculo-eutaueous  nerves.  It  is 
pHjbable  that  loss  of  **ensation  occurs  in  most  cases,  but  is  temporary 
and  I'scajK'S  rccognititai.  This  [mmlysis  is  referred  to  lesions  of  the 
tifth  and  sixth  cervical  nerves,  an<l  Erb  found  a  jniint  betwe«'n  the  scalene 
musch's  at  wliich  electrical  stinudation  put   ilu»sc  musck-s  into  action. 

ll  is  due  to  injuries,  such  as  carrying  weights  on  the  shoidder,  to 
neuritis,  and  in  infnnts  is  one  of  the  forms  of  obstetrical  j^idsy. 

Paralysis  of  the  Lo'wer-ann  Type. — This  form  inv4jlves  paralysis 
of  the  seventh  and  eighth  c<'rvical  and  first  dorsid  nerves.  It  usually 
results  from  injuries  or  wounds  of  the  shoulder,  and  two  cases  are 
recorded  liy  l*feitfer  from  pulmi»nary  and  vertebral   tumors. 

The  nniscles  involved  are  those  of  the  thenar  and  hy|ioth<>nar  emi- 
nences and  the  interossei  su|)plie<l  by  the  first  dorsid  ;  also  the  nmscles 
of  the  forearm,  with  the  excej)tion  of  the  supinators  and  the  triceps. 
An  area  of  aniesthesia  ahtng  tlie  inner  side  of  the  Jiand  and  forearm, 
sup]>lic'd  by  the  ulnar  and  internal  cutaneous  nerves,  is  usually  pr<'sent, 
being  mui*!i  iuore  frcijuently  met  with  than  the  corresponding  anaes- 
thesia of  the  upper-anu   ty[)e. 

In  cases  where  the  nerve  roots  are  damaged  there  is  oculo-pupillary 
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difiturhftno^,  eviilenoed  bv  contraction  of  the  pupil,  nurrowinj^  of  the 
pupil,  and  rwcssit»n  of  tlie  eyeball,  ami  exoeptiiuially  tiatteniiijyr  of 
till*  face.  The  pupillary  tibres,  as  shown  by  M.  Klmiipke/  piis-^  in  the 
runiiis  eomnmni«in.s  of  the  first  dorsal  lUTve  Ut  the  synipathetie. 
Va.s4iinotor  disturbance  is  not  ^ireseiit,  as  these  tibfi-s  pass  to  the  syin- 
pathetio  tVoni  the  second  to  the  sixth  dtrrsal  nerves. 

These  types  are  often  mixed  in  actual  cases :  in  total  paralysis 
partial  recovery  may  occur  and  p*aralysis  of  one  or  other  sets  of  muscles 
remain* 

DlAoxasi.s. — Complete  or  jiartial  paralysis  of  the  arm  is  often  the 
eidt  of  jRiliomyelitis  in  children.  This  affection  is  marked  l»v  an 
iite  febrile  onset,  and  sen.sation  is  not  afl'eeted. 


PARALYSIS  OF  THE  LONG  THORACIC  NERVE  TO 
SERRATUS  MAGNUS. 

This  nerve  is  formed  by  the  union  of  branches  from  the  fifth  and 
«ixth  cervical  nerves.  It  j>asses  through  the  scalenus  niedius  and 
behind  the  brachial  plexus  to  the  side  of  the  chest,  ending  in  the 
serratuii*. 

The  nerve  is  most  frequently  damaged  by  direct  injury  in  the  neck, 
8ueh  as  the  pressure  of  packages  carried  on  tlie  shouMer,  or  indirectly 
by  muscular  efforts  when  it  is  eoni[)ressed  by  the  scalenus  niedins, 
through  which  it  passes.  It  has  been  divided  by  punctured  wfuuxls 
in  the  posterior  axilla.  Pandysis  is  most  common  on  the  right  side 
and  in  males.     The  nerve  is  sometimes  the  seat  of  a  primary  nenritis. 

.Sympt<:>ms. — The  onset  is  nsnidly  marked  by  pain  aI>out  the 
elioulders.  The  paralysis  of  the  serratu>  is  nto>t  obvious  when  the  arm 
IS  heUl  straight  forward.  Tlie  vertebral  I>onlcr  <tf  the  >rapula  then 
bec*»mes  prominent ;  the  m'npufa  ahita  and  the  lower  angle  are  tilted  np 
and  in.  The  arm  can  still  be  raised  above  the  head  by  ttie  tranezins,  but 
this  movement  is  weakenc^l,  and  the  arm  tires  <'asily  in  such  a  niove- 
m**nl  fts  brushing  the  hair.  In  a  scluMtbiKiister  recently  under  obst-rva- 
tii>n  much  ditticulty  was  felt  in  raising  the  arm  to  write  on  the  l>lack- 
hoard.  At  rest  the  scaiaila  is  rather  higher  ami  nearer  the  spine  than 
it*»  fellow,  owing  to  the  unopposed  action  of  the  trapeziu.s,  rhomboids, 
and  levator  anguli. 

IX>uble  |«iralysis  of  the  serratus  oeeui-s  in  muscnlar  dystrophies  and 
in  s«:apular  ibrms  of  spinal  muscular  atrophy,  mi-ely  from  Itilatcral 
periphrral  traumatism. 

Ki'covery  from  peripheral  {»anilysis  is  often  tedious,  and  paralysis 
is  •sometimes  permanent. 

TUBATMEST. — In  the  treatment  the  lindt  should  be  supported  by  a 
sling,  and  m<»vemeiit  of  the  shouUler  prevented  in  the  earlier  stages  of 
the  malady.  (Vtunter-irritants,  if  required,  should  be  placfd  over  the 
5caib-ne  ju-st  outside  the  lower  end  of  the  sterim-niastoid  muscle.  Gal- 
vanM«m  in  nerviceable  as  in  other  forms  of  nerve  injury. 
>  Kluiiipke  :   Ittr.  dc  Mid.,  1885,  July-Sept. 
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Pabalysis  of   the   Suprascapular   Nerve  to  the  Supba- 
AND  Infraspinatus  Muscles. 

The  suprascapular  nerve  is  seldom  daniagtMl  alone,  and,  like  the  long 
thonicie,  is  r»ecasionally  jmralyzed  hv  injnri4't<  about  tlie  neok  and  shoulder. 

In  severe  eiises  there  is  marked  atrophy  oi"  the  infnispinatus,  and 
paralysis  of  tliis  nnisHe  inteHeres  with  outward  rotation  of  the  humerus, 
so  that  difliculty  is  felt  in  sueh  movements  as  writing  or  sewing, 

\\'e{ikt)ess  of  the  supraspinatus  allows  a  little  drooping  of  the 
shouhler  and  throws  more  work  on  the  deltoid,  so  that  this  muscle 
readily  tires. 

Neuritio  pains  over  tlie  scapula,  followed  by  some  loss  of  sensation, 
frequently  ocenr. 

Paralysis  of  the  Circumflex  Nbbvbs. 

Derived  from  the  posterior  cord,  tliis  nerve  supplies  the  deltoid,  the 
teres  minor,  the  skin  over  the  shoulder,  and  the  joint. 

Paralysis  most  frequently  results  from  injury,  especially  dislocations 
and  fractures  of  the  head  of  the  humerus. 

Owing  to  its  close  proximity  to  the  shoulder-joint,  it  is  occasionally 
involved  by  articular  inflammations  or  may  lx>  attacked  by  a  primary 
neuritis. 

The  chief  symptom  is  loss  of  [wwer  in  elevating  the  arm  to  a  right 
angle,  the  supraspinatus  being  too  feeble  to  eom|X'usate  for  the  loss  of 
the  deltoid.  Flattening  of  the  shoulder  is  very  conspicuous,  owing  to 
atrophy  of  the  deltoid.  The  sensory  fibres  often  esca]>e,  but  if  affected 
prfKiuce  pain  and  later  aufcsthcsia  over  the  shoulder. 

The  shoulder-joint  inclines  to  the  formation  of  adliesions,  owing, 
probably,  to  the  withdrawal  of  the  iuflueuee  of  its  tropliie  nerves. 

Doui>le  paralysis  is  rare.  A  ease  has  recently  Ixm'u  descrilKHl  by 
Raymond  resulting  fmm  sleeping  with  the  arms  extendetl  above  the 
head. 


DISEASE  OF  THE  MUSOULOSPIRAL  NERVE. 

The  musculo-spiral  nerve  is  formed  fnim  the  three  primary  trunks 
of  the  brachial  plexus.  Passing  lx4ween  the  outer  and  inner  heads  of 
the  triceps,  it  winds  to  the  outer  side  of  the  humerus  in  eontaet  with 
the  l)one,  where  it  divides  into  the  radial  and  posterior  interosseous  ;  the 
triceps,  supinator  longus,  and  extensor  «irpi  radialis  longiorare  supplied 
directly  by  the  nerve  trunk,  whilst  the  other  exteustirs  and  the  supina- 
tor brevis  derive  their  nerve  supply  from  the  posterior  int*'ntsse<tus. 
The  radial  supplies  the  skin  ovit  the  outer  part  of  the  back  of  the 
hand. 

Paralysis  of  this  nerve  is  more  frequent  than  that  of  any  other 
nerve  of  the  arm.  Lying  on  the  bone,  it  is  subject  to  presvsure,  and 
frequently  sntfci's  from  the  use  of  (TUtches  or  from  various  injuries. 
Gowers  refers  to  three  eases  in  which  the  nerve  was  pandyzerl  after 
violent  contraction  of  the  triceps.  The  nerve  is  frequently  affected  bv 
In'ing  lain  on  thiring  sleep  or  from  sleeping  with  the  arm  over  the  baclt 
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of  a  chair.     These  sleep  (>aUie<i  are  es|>ecially  common  in  drunkai'ds, 
owing  to  the  tioep  sk-ep  ami  auiestbe-ia  pr<MhictHl  by  alcohol. 

A  few  ca^e.**  are  recorded  after  the  it.-ne  of  the  Esmareh  liandage,  and 
f«cently  paralysis  has  been  observed  after  injectionis  of  ether  in  the  back 
of  the  forearm. 

Paralysis  of  the  extensors  of  the  wrist  is  extremely  common  in  the 
Dciiritis  of  chronic  lead  and  aleoholie  jioisonin^. 

Symptoms. — The  most  noticeable  feature  of  disease  of  the  musculo- 
spiral  nerve  is  wrist-tlrop,  owing  tu  [jaralysi:*  of  the  extensor  ninscles. 
The  triceps  is  often  |xiralyzed  in  crutch  jialsy^  but  usually  escapes 
when  the  nerve  is  dauiage<l  lower  in  the  arm.  The  supinator  longus 
and  extensor  carpi  radialis  longior  are  usually  affected,  but  sometimes 
Moape  when  the  nerve  is  injured  below  the  origin  of  the  branches  to 
dieae  muscles. 

Fio.  3. 


Wrist-drop  from  paralyalx  of  the  musculO'Spiral  nerve  U^euhel. 

There  is  loss  of  nower  in  extending  the  wrist  and  fingers  and  in 
I  extending  the  arm  when  the  lesion  is  liigh  up,  owing  to  jiandysis  of  the 
trioepe.     The  |xjwer  of  flexion  of  the  hand  is  much  diminished,  owing 
'  to  the  lo««  of  support  of  tbi-  extensor^. 

Ill  severe  cases  wasting  of  the  muscles  takes  place,  and  a  prominence 
on  the  back  of  the  han<l  develops,  owint;:  to  protrusion  of  the  synovial 
aaoft  and  perha{»s  of  the  metacarpal  bones. 

Sensation  even  in  seven*  cases  of  paralysis  is  sekhnn  much  affected 
— A  fact  which  is  explained  by  tlie  theory  of  *'  vicarious  sensation,"  the 
akm  supplied  by  the  nidinl  being  innervatc<l  by  other  nerves  :  although 
aoote  kiss  of  sensation  is  at  times  experienced  over  the  nidial  side  of 
the  hack  of  the  hand  an<l  fingers  an«l  the  bail  of  the  thumb,  it  is  more 
comraon  to  find  various  forms  of  jianeslhesta-. 

From  leinl  jiar.ilysis  the  distinction  is  made  by  the  history  of  a  cause, 
JUS  slwp  or  crutch  palsy,  by  the  mort^  rapid  onset,  by  the  unilateral 
ctcr,  and  often  by  the  involvement  of  the  supinator  longus. 
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DISEASES  OF  THE  ULNAR.  MEDIAN.  AND    MUSCULO- 

CUTANEOUS  NERVES, 

The  imiseles  uf  tlit^  front  of  tli*>  fc»ri'{»rtH  anil  hiitid  aro  supplied  by 
the  ulmir  and  nirdiiin  ncrvt*s.  Tlu'  funntT  snpplii.^s  tlic  flexor  car))! 
ulnari^,  the  two  itmer  hejulri  of  the  flexor  pntfumlus  digitHnini,  the 
iiiterofi.soi  and  two  inner  lumbrieales,  tlie  adihietors  iukI  inner  head  uf 
the  flexor  brevis  jMiUieis,  and  the  nuiseles  uf  the  hypjthenar  eminence. 
The  other  flexors  and  pronators  ainl  .small  nrnseles  of  the  tiniinb  arc 
jiupplied  by  the  nie<lian.  The  eutaneons  branehes  of  the  ulnar  .supply 
the  ulnar  side  of  tlie  hand,  front  and  haek,  and  half  the  ring  finger, 
and  on  the  dorsiuii  the  basal  phalanx  <»f  the  middle  fln^er. 

The  median  sujiplies  on  tlie  palmar  stuiaei!  the  nidial  side  of  the 
hand  and  three  anil  a  iialf  Angers,  and  often  the  terminal  phalanges 
of  the  first  and  second  fingers  on  the  dorsum. 

UlnckT   Nerve.^ — Uwiiig   to   its    p+>sition,   the    ulnar    nerve    is    often 

Fui.  4. 


t'uralysis  of  ulnar  nervf  (lAube). 

paralyzed  from  prosure  or  from  injuries  to  the  elbow,  and  its  superfietal 
course  at  th4'  wrist  renders  it  sjieeially  liahle  to  W(Hnids.  Like  the 
other  brachial   nerves,   it   may  be  affected   by  a   primary   neuritis. 

In  complete  pandysts  of  the  ulnar  nerve  the  wrist  is  flexed  imper- 
fectly and  towartl  the  radial  side,  whilst  the  third  aud  fourth  Angers 
can  only  be  incompletely  closed. 

The  niost  imjM>rtant  <lcfect  results  from  paralysis  of  the  interopsei. 
These  small  nmseles  flex  ihe  first  phalanx  and  exti-nd  tin*  two  terminal 
ones,  a^  in  thi*  ujtstroke  in  writing.  The  li»ss  of  this  movement  is  less 
n<4ie«al»h-  in  the  first  and  second  Angers,  as  the  flrst  two  lumbricales 
which  supplement  the  interossei  arc  sup]>lietl  by  the  median.  There  is 
also  inahility  to  se|K!nite  the  fingers,  to  adtlnct  the  thumb,  and  to  use  the 
special  nniscles  of  the  little  finger  forming  the  hyiMithcnar  eminence. 

Cousiderahle  flatt<'uiug  of  ttie  hyjtothenar  enrinencc  from  atrophy 
is  alwavs  present.  In  old-standing  cases  the  hand  is  drawn  toward  the 
radial  si<h%  the  first  [thalanges  arc  hyiK*rextendtHl  l)y  the  unop|)o?ed 
common  extensor,  and  the  two  terminal  phalanges  flexed,  which,  com- 
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bined  with  atrophy  of  the  hyiJothonar  muscles  and  mterossei,  give  rise 
to  the  pi'CuHar  deformity  of  the  hand  det^cribed  by  Diichenne  as  the 
main  tn  ffrljfi\  or  chiw  hand.     (Figs.  4,  5.) 

Sensation,  as  in  disease  of  thi-  other  nerves,  varies  eunsitleralily. 
There  may  be  only  certain  suhjeetive  sensations,  as  minihness  or  pins 
and  needU's,  or  there  may  be  loss  of  seiisatiim  over  one  and  a  half 
fingiTs  and  the  adjacent  parts  of  tlie  han<l,  front  and  back. 

Median  Nerve. — Paralysis  of  this  nerve  usually  results  from  injury 
lo  the  arm,  and  in  commonly  associated  with, damage  to  other  nerves. 

Fio.  5. 
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Paralysis  of  ulnar  nerre  tLeube). 

Ouses  of  if?ohited  palsy  are  usually  »he  result  of  injury  to  the  forearm 
lordiv'ision  at  the  wrist. 

In  complete  paralysis  there  is  inability  to  ooni{»lctely  prouate  the 

'  forearm,  tlexion  at  the  wrist  is  weakene<l,  and  the  han<l  dnnvn  toward 

ulnar  side.     Flexion  of    the  fiii^ei^s  is   lost,  except  the  tt^nniiial 

of  the  third  and  fourth  fingers,  whilst  the  thumb  is  addneted 

extended,  lyin^j  alongside  the  hand.     Owing  to  paralysis  of  the 

long  flexor  of  the  tluinib,  the  second  |ihalanx  cannot  be  tl<'xcd,  but  the 

mtoi^i  im[K>rtant  <Iefeet  is  the   loss  of  power  tcv  oppose  the  tlimub  and 

fin^T'^,  due  to  paralysis  of  the  opponens  pollieis. 

Tljere  is  a  tendency  to  over-action  of  the  interossei,  owing  t(»  their 
opjK>sing  nmscles  Iwing  paralyzed,  and  in  consef|uence  the  terminal 
piuilitnp.'s  are  hyperextended  or  even  dislocate<I  backward.  Atniphy 
ofthi'  lh«*nar  eminence  is  prominent,  and  more  or  li'ss  atrophy  also  occurs 
in  th<T  f«irejinn.  When  the  nerve  is  tnjunfl  at  the  wrist  the  muscles 
of  ihi^  forearm  escaiM*.  Variinis  grades  of  alteriHl  sensation  occur  over 
the  eutaneous  area  supplied  by  the  nerve,  although,  as  with  other  mixed 
nerves,  s»en.<«ation  may  be  unaifected. 
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Musculo-cutaneouB  Nerve. — This  nerve  supplies  the  biceps,  coraeo- 
bnifliiali^i,  and  liraehialis  autioii.s,  and  sends  cutaneous  branc-hes  to  the 
outer  side  of  the  forearm. 

Only  a  few  cases  of  paralysis  are  reporte<l^  and  the  chief  symptom  is 
due  to  loss  of  ptiwer  of  the  tjieeps. 

Numbness  on  the  outer  side  of  the  forearm  is  also  usually  present. 


DISEASES  OP  THE  LUMBAR  PLEXUS. 

The  buiibar  jilexus  is  formed  from  the  first,  second,  tliird,  and  part 
of  the  fourtli  lumbar  nerves.  Its  most  important  branch  is  tlie  anterior 
cmml  supplying  the  iliacus,  quadriceps  extensor,  sartorius,  ami  pec- 
tineus,  also  the  skin  over  tlie  front  and  inner  side  of  the  thigh,  and  by 
its  long  s;iphenous  branch  tlie  skin  on  the  inner  side  of  the  leg  and  fottt. 
The  obturator  from  the  thinl  and  fourth  nerves  is  distributed  to  the  ad- 
ductors, obturator  externus,  and  gracilis,  and  skin  of  the  upper  and 
inner  sides  of  the  thigh,  and  to  the  knee-  and  liip-joiuts.  The  other 
bnmches  of  the  plexus  are  the  ilio-ingninal,  ilio-hypogastric,  external 
cutaneous,  and  motor  twigs  to  the  psoas  and  cpiailratns  lumborum. 

Paralysis  of  one  or  more  of  these  branelics  results  from  the  pressure 
of  dee])-seated  abdominal  growtiis,  lione  disease,  or  psoas  abscess.  They 
are  sometimes  affieted  by  s]Hintaneous  neuritis. 

Anterior  Crural  Nerve. — The  superficial  position  of  this  nerve  at 
Pouj>art's  ligament  renders  it  liable  to  injury  from  wounds,  dishwations 
of  the  hip,  or  fractures  of  the  pelvis,  Bernhardt  has  noted  strain  as  a 
rare  cause  of  paralysis.  The  nerve  may  also  suffer  in  disease  of  its  roots 
from  spinal  Icsicms, 

SvMrroMs. — When  the  lesion  is  situated  alx>ut  the  level  of  Poupart's 
ligament  the  extensors  of  the  leg  are  paralyzed,  and  waste  later  on. 
Various  movements  are  inipaire<l,  but  the  patient  can  still  stand  and 
walk,  although  in  doing  so  there  is  a  tendency  to  fall  from  contraction 
of  the  rtexnrs  of  the  knci'. 

When  the  nerve  is  damagtHl  high  up  flexion  of  the  hip  is  weakened, 
and,  if  the  branches  from  tlie  plexus  to  the  psoas  are  involved  by  the 
morbid  process,  alMtbshed. 

Sensation  may  be  affected  over  the  lower  two  thii-ds  of  the  front  and 
inner  side  nf  the  thigh  (middle  and  internal  cutaneous)  and  along  the 
inner  side  nf  the  leg  and  fmtt  (long  saphenous).  The  knee  jerk  is  lost 
early  in  most  cases. 

The  Obtiirator  Nerve. — The  obturator  nerve,  although  rarely  affected 
alone,  is  occasionally  injurtMl  from  operative  interference  during  par- 
turition, and  jxissibly  in  .<onie  eaises  of  obturator  hernia. 

8YMi*T(tMs. — The  power  of  adtluction  is  htst  and  outward  rotation 
weakened. 

8i'nsation  may  be  impaired  on  the  inner  and  upjK^r  part  of  the  thigh, 
and  reflectetl  pain  in  the  knee-joint  is  a  classical  symptom  of  irritation 
of  the  nerve. 

The  oxtemfid  cutaneous  nerve  is  occasional  I  v  affected  alone.     The 
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*viuptoms  are  sensfir)',  eoDsi.sting  in  numbness,  pain,  and  anaB.sthe«ia  on 
thf  miter  side  of  the  k'jtr. 

The  superior  gluteal  nerve,  arising  from  the  liimbo-saeral  cord,  is 
rurfly  di-iieascHj  alone. 

l*araly!si.s  of  the  two  sumller  ghiteal  and  tensor  Jaeial  muscles  pro- 
iluces  a  lo«!is  of  power  of  abdnetton  and  internal  rotatimi.  Tbe  uni>p- 
pQ^ied  external   rotiitors  contract,  so  that  tlit*  toes  point  outward. 


DISEASES  OP  THE  LEG  NERVES. 

The  sacral  plexus  is  Ibrinetl  In-  the  lumbo-saeral  eoi'd,  the  first 
three  and  part  of  the  fourth  saeral  nerves.  Its  eliief  trunk  is  the  f^reat 
i^ctatie,  but  it  also  jjives  otl*  the  small  sciatie,  su[t]>lyinjLr  the  skin  on  the 
bark  of  the  thigli  and  upper  half  \A'  the  leg,  togetlier  witli  seveiiil  small 
mu.<M'ular  and  eutaneous  branehes. 

The  ^eat  sciatic  nerve  suj>plies  the  Hexors  of  tlie  k'f»>;  and  termi- 
natva  by  dividing  into  the  internal  and  external  popliteal  branehes.  This 
m*rve  is  frequently  the  seat  of  neuritis  (see  iSiuatiea),  and  has  been 
dividol  by  wonmls  in  the  thigh.  Paralysis  has  also  followed  the  oix-ra- 
ticm  of  jitretehintr  the  nerve, 

SvMtTt>Ms. — The  symptoms  of  paralysis  vary  according  to  the  seat 
o(  injury.  If  aflV-eted  in  the  jwlvis  or  al)ove  the  ifrigin  of  the  branehes 
to  the  hamstring,  there  is  loss  of  power  iu  the  Hexors  of  the  le^s^  as 
wi?Il  aji  paralysis  of  all  the  muscles  below  the  knee.  The  patient  is  still 
able  to  walk,  the  knee  beinj:;  tixed  Ity  the  (piadrieeps  extensor  and 
[entcilis,  and  the  liml)  bein<»:  thrown  forward  by  the  Hexors  of  the  thiii^h. 
The  Utvs  reaefi  the  ground  first,  and  the  forward  nnoveraent  id'  the 
pandy/ed    leg  is  very  short. 

Elxtemal  Popliteal  Nerve. — The  external  [jopHteal  nerve,  owing  to 
il^  su|MTtj<*ial  po.-'ition  iu  ehise  contact  with  the  brad  of  the  fibnhi,  is  by 
tar  the  mo^t  trecjuently  paralyzed  of  al!  the  nerves  of  the  leg.  It  is 
Itttble  lo  contusions  as  it  winds  round  tlie  head  of  tlie  filnda,  and  it 
is  die  nerve  most    frequently  attacked  in  multipl<'   neuritis. 

SymitoMS. — In  paralysis  thrre  are  foot-drop  and  inability  to  Hex  the 
ankle.  The  f<x>t  is  addueted,  owing  to  paralysis  of  the  peronei  and  eon- 
traction  of  the  unop|x)st^^l  tibialis  jM>stieus.  Contraction  of  the  interossei 
pDMluees  flexion  of  the  first  and  extension  of  the  two  terminal  phalanges. 
The  gait  is  |R'euliar,  and  is  termed  ''steppage,"  the  patient  Hexing  the 
thigh  unduly  to  enable  the  femt  to  ("Icar  tlie  ground.  After  the  laj»se  of 
,  a  few  WM'ks  atrophv  of  the  atleeted  mnsrles  takes  place.  The  eh-etrieal 
tious  are  also  crianu-terislie  of  nerve  degeneration.  Sensation  is  lost 
norrr  the  outer  >ide  and  doi*sum  of  the  foot. 

The  internal  popliteal  and  its  bram-hes  supply  the  nniseles  of  the 
Iwi^'k  of  the  leg  and  sole  of  the  foot.  Owing  U)  its  de*>}>  pttsititm  it  is 
not  I'Oflily  damaged  by  trauma. 

SvMlTDMs. — There  is  loss  of  power  of  the  eali'  muscles  and  deej> 
flexors^  so  that  extension  of  the  ankle  is  impossibh.'  in  such  mnvemculs 
as  walking.  Contraction  of  the  muscles  on  the  front  of  the  leg  pnxluces 
^  pei  calcaneus. 

The  external  plantar  nerve  supplies  the  interossei,  and  paralysis  of 
Vou  IV.-5 
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these  muscles  pnxluees  a  (leformity  Mniilar  to  that  swn  in  the  finger*  in 
]»amlysis  of*  the  ultiur  nurvt'.  Aiiicsthi'sia  of  tlie  snh,>  of  the  l^M>t,  which 
is  siipplii'il  hy  the  phmtar  nerves,  miay  lie  present  in  lesions  of  the 
internal   ptijiliteal    nerve. 

DiAfJNtjsis. — A*'nt<'  ]Ktli<>niyelitis  nsnally  attiicks  tlie'niiiseles  siiji- 
plied  hy  the  external  pnpliteah  and  le!*.s  often  tlutse  ^up|)lttHl  by  the 
;ni(erior  erural.  The  spinal  disease  is  usnntly  reiitlily  recognized  hv  a 
liistory  of  an  acute  onset  oeeurriiig  in  child]HM>d. 

Muscidar  atrupliy  (if  spinal  uriirin  is  progressive  and  Inlatt-nd. 
Lesi<tns  (tf  the  eanda  etpiina  may  cause  paraly>is  of  the  nerves  witliin 
the  s|)iiial  canal  and  >iniu!ate  peripheral  disease.  In  snelt  cases  the 
disease  is  usually,  l)Ut  not  always,  hilateral. 

Treatment. — The  rules  governing  paralysis  of  othi^r  nerves  are 
applicable  to  those  of  the  leg.  Various  mechanical  contrivances  to 
prevent  ilefurniity  ]\y  contractures  or  to  support  the  Iiud>  are  ti>elul. 
For  a  descriptiou  of  tliese  the  reader  is  referred  to  works  on  orthopiedie 
surgery. 


SCIATICA 

The  term  ^*  sciatica  "  is  applied  to  painful  affections  of  the  sciatic 
nerve.  Although  usually  due  to  a  |icrineuritis  of  tin*  nerve,  its  (H'<'a- 
sioual  dependence  on  neuralgia  or  on  the  pressure  of  tnmoi's  or  iuHaui- 
nuUory  exudation  in  tlic  i)elvis  must  he  borne  in  mind. 

Etiouxiy. — The  diseivse  is  aljout  f(jm-  times  nu>rc  frciptent  in  men 
than  women.  Urdvuowii  in  chihllu>o«I,  it  is  extremely  rare  under  twenty 
and  is  uiost  common  from  forty  to  sixty. 

Khciiniatic  and  gouty  diatheses  prc<lispose  to  sciatica.  It  is  partic- 
tdarly  common  in  individuals  subject  to  that  form  of  rheumatism  wliicli 
atttu'ks  muscles  and  fibrous  structures,  anil  it  is  tlierefbre  not  uuermimon 
to  tind  a  history  4tf  ltind>ago  or  %^^  pain  about  the  fibrous  attachments  to 
the  ilium,  A  gouty  history  is  sctmetimes  traced  in  the  family,  or  lliere 
is  in  tttlier  ca.scs  a  history  of  articular  (U*  other  fnrms  of  gout. 

ExjKisure  to  4'old,  especially  when  the  imlividnal  is  overlu-atcd,  is  an 
important  cause.  It  thus  very  ctntuinudy  aihvts  the  laboring  classes. 
Exjiosnrc  from  standing  in  water^  fnmi  wet  feet,  or  from  sitrpiug  in 
daui}>  chithcs  has  l»een  repeatedly  followed  Ijy  this  condition.  Another 
iiecasiotial  antecnlcut  is  over-exert  ion  <>f  the  muscles,  as  from  the  use  of 
a  sewing-machine  or  from  a  lojig  walk,  and  prolonged  pressure  from 
sitting  <»n  a  hanl  stool  sitnietimcs  indiices  it,  "J'he  pressure  (jf  tumors  in 
the  |K'!vis  or  rectum,  impacted  fa*ees,  jK*ri-  or  parametntis,  or  aneurysnts 
may  induce  the  symptoms  of  sciatica.  Such  cases  must  lie  carefully 
di^tinguished  from  primary  sciatica. 

pATHoLCMiK  AL  Anat«>mv. — Op|Mirtunities  of  examining  the  nerves 
are  nirc,  but  changes  indicative  of  ]»erincuritis,  sometimes  exteniling  to 
the  interstitial  tissue  of  the  nerve,  have  been  fbnml.  Whilst  nu>st  tn- 
tense  at  the  sciatic  notch  or  about  the  middle  of  tlie  tlugh,  tlie  signs  of 
itdlammati(ui  of  less  degree  sometimes  e.xteml  along  eotisiderable  tracts 
of  the  nerve  k\t  its  bitinchcs. 

The  constant   eliaracter   of  the  i>ain,  the  tenderness  itf  the  nerve 
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trunk,  and  the  muscular  wasting  are  also  features  indicating  that  the 
affection  is  a  neuritis  and  not  merely  neuralgic. 

Symptoms. — The  principal  symptom,  and  by  far  the  most  distress- 
ing, is  pain.  Beginning  gradually,  seldom  suddenly,  it  soon  becomes 
more  intense  and  often  of  an  extreme  character.  Its  points  of  greatest 
intensity  are  at  the  sciatic  notch,  in  the  middle  of  the  thigh,  and  about 
the  posterior  superior  iliac  spine.  It  frequently  radiates  along  one  or 
bf»th  main  branches  of  the  nerve,  more  frequently  the  j^eroneal  branch 
of  the  external  popliteal,  producing  severe  pain,  especially  about  the 
head  of  the  fibula,  the  external  malleolus,  and  the  dorsum  of  the  foot. 
Whilst  the  pain  is  sometimes  diffused,  it  often  follows  the  course  of  the 
ner\-e.  It  is  variously  described  as  burning  or  boring,  dull  or  acute, 
and  in  different  j>aroxysnis  may  affect  the  whole  area  of  distribution  or 
shift  from  one  part  to  another. 

Any  movement  causes  an  exacerbation  of  pain,  and  the  limb  is  held 
slightly  flexed  at  the  hip-  and  knee-joints.  Some  cases,  however,  seem 
to  derive  more  ease  by  moving  about.  Nocturnal  exacerbation  is  usual, 
but  the  pain  remains  during  the  day. 

Neighboring  nerve  territories  are  sometimes  affected;  anaesthesia 
over  the  back  of  the  thigh  indicates  involvement  of  the  small  sciatic ; 
pain  with  flabbiness  of  the  muscles  on  the  front  of  the  thigh  is  probably 
due  to  a  neuritis  ascending  the  lumbo-sacral  cord  and  involving  the 
lumbar  plexus ;  secondary  involvement  of  the  cord  has  also  been 
obserx^ed  in  extremely  rare  instances. 

When  the  disease  is  well  established  the  nerve  trunk  becomes  tender 
to  pressure,  especially  at  the  sciatic  notch,  in  the  thigh,  and  about  the 
head  of  the  fibula.  This  tenderness  is  sometimes  best  elicited  by  putting 
the  nerve  on  the  stretch,  as  by  asking  the  patient  to  stand  and  bend  the 
\Mp\y  forward,  or  by  seating  him  on  a  chair  with  the  knee  at  a  right 
anjrl*:-  and  pressing  on  the  ham  with  the  fingers. 

Numbness,  tingling,  or  other  subjective  sensations  are  sometimes 
prt-ient,  and  small  areas  of   anaesthesia  or  hypersesthesia  may  occur. 

Th*'  muscles  show  a  certain  amount  of  flabbiness  and  wasting,  and 
in  <»Ul->tanding  cases  a  difference  of  from  one  to  two  inches  in  the 
mt'a.-urements  of  the  thighs  and  lower  legs  is  not  infrequent.  The 
hutt«»c'k  i>  als*)  somewhat  flatter  than  on  the  healthy  side.  Muscular 
cramp  and  twitchings  are  occasionally  seen.  Slight  alterations  in  the 
eWtrical  reactions  are  sometimes  present,  but  very  rarely  amount  to 
the  reaction  of  degeneration. 

Henx's  along  the  course  of  the  nerve  has  been  described,  but  is  very 
unusual. 

The  r>r*RATiox  of  the  disease  is  notoriously  uncertain.  Slight  cases 
may  n-cover  in  a  few  weeks,  whilst  others  drag  on  for  from  three  to 
^Ix  months  or  even  a  year.  Relapses  are  apt  to  occur,  and  still  more 
common  is  recurrence.  Bilateral  disease  is  not  common,  but  both 
n-rv«--  may  suffer  at  different  periiKls. 

I>lA<iN<>sis. — The  pain  is  usually  readily  localized  in  the  nerve  by 
iL-  --ite  and  the  presence  of  tenderness. 

Indi<-ations  of  rheumatism  or  of  gout,  such  as  the  presence  of 
H^U-nien's  mnles,  and  in  the  latter  case  of  tophi  also,  shoiiM  be  hwiked 
f-r.     A  careful  examination  of  the  rectum  and  vagina  sometimes  reveals 
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the  prcsfOfie  of  a  f^ntwdi  and  clears  up  a  doubtful  case.  Hip-juint  dis- 
ease is  usually  renilily  tlistiuguislied  by  the  teuderness  prodiieed  on  ]>er- 
etissinfj:  the  heel  or  aeetabuhuu. 

Altliongh  ueuralpa  of  the  seiatic  luay  oceaj^ifmally  oeeur»  it  is  cer- 
tainly mre.  It  is  distin^ui.<^lie(l  by  the  more  transitory  chariicter  <»f 
the  pain,  by  its  subjects  lieiiig-  usually  weakly  and  aufeniic  or  subject  to 
jieuralgia  elsewhere,  aud  by  the  absence  of  any  .sign  of  nerve  injury, 
such  us  muscular  Avasting  or  patches  of  aiusesthesia. 

Treatment. — The  most  impttrtant  part  in  the  tivatment  of  seiatiwi 
is  rest  in  bed.  In  severe  or  olx-^tinate  eases  a  pKxl  deal  of  ^ur'eess  luus 
been  attained  by  adopting  Weir  Mitchell's  method  of  kei'pinj;  the  lind* 
immobile  with  a  hitij^:  splint,  such  as  is  used  lor  fractures  of  the  thi^h. 
In  many  of  the  mild  cases  the  patient  walks  about,  but  there  is  always 
a  risk  of  severe  symptoms  setting  in. 

Counter-irritation  is  %\\^  signal  service,  and  often  materially  shortens 
the  course  of  the  tlisease.  Small  blisters  may  be  applied  every  other 
night  aloug  the  course  of  the  nerve,  or  tuustard  may  l}e  used,  but  iii  h^ss 
serviceable,  aud  in  the  acute  stage  hot  lead-aiid-ttpiuni  fouuMitatinns. 
Weir  Mitchell  speaks  highly  of  ice  in  combination  with  the  long  splint. 
The  application  uf  the  thermo-cautery  is  a  very  valuable  measuiT  and 
not  very  jnnnful.  Gowers  recommends  small  doses  of  mercury  in  the 
acute  stages. 

lu  rheumatic  {'ases  salicylate  of  smla  is  sometimes  very  efficacious, 
l)ut  more  often  fails.  Sjdine  purgatives  should  be  freely  given  in  gouty 
individuals. 

Pain  when  severe  requires  the  use  of  sedatives.  Morphine  hypo- 
dcrmically  is  the  surest,  l>ut  shonkl  be  avoided  as  long  as  possible. 
Other  sedatives  used  in  neuritis  may  also  be  tried.  Acn|)uncturc  some- 
times gives  temporary  relief,  whilst  sedative  and  stimulatiug  liniments, 
such  as  e(pial  parts  of  beltadnnnu  antl  chloroform^  are  sometimes  used, 
but  are  usually  inferior  to  other  forms  of  ctmuter-irritatiou. 

Galvanism  (10  to  20  ma.)  is  sometimes  very  serviceable  in  relieving 
|iain,  especially  in  the  later  stages.  When  the  disease  is  very  obstinate 
nerve-stretching  may  be  resorted  to,  but  the  results,  as  a  rule,  are  not 
very  brilliant. 


CocrYDYN'lA  is  a  painful  affection  of  the  ciK-cygeal  nerves,  probably 
depending  on  irritation  or  netiritis.  It  is  met  with  chiefly  in  women, 
and  is  usually  attributi'd  to  a  fall  or  to  injury  during  labor.  It  may, 
bowever,  origiuiitc  without  any  obvi<ais  cause  or  from  exposure  to  cold. 
The  iM'casioual  presence  of  gnmths  in  the  rectum  should  not  be  over- 
looked as  a  possible  cause. 

SYMiTt^Ms, — The  chief  symptom  is  jrain  in  the  regi(m  of  the  coccyx, 
increased  by  sitting  or  walking  and  stmietinics  by  micturition  or  defeca- 
tion.    There  is  teuderm-ss  to  pre'^>urc  over  the  b(*ne. 

The  ('ftt^IisH  is  prolonged,  aud  it  is  often  rebellious  to  treatment. 

Thkatmknt. — The  usual  forms  of  *'nunter-irritation,  such  as  are 
used  in  sciatica,  may  he  tried.  If  they  fail,  excision  of  the  c<K*cyx  has 
been  Ibllowcd  liy  relief  in  many  instances.  Subcutaneous  section  of 
the  tissues  attached  to  the  bortlers  of  the  bone  lA  also  efficacious. 
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THE    DIAGNOSIS  AND   LOCALIZATION   OF 
SPINALCORD   DISEASES. 

By  M.  ALLEN  STARll,  M.  1). 


The  general  pnictitinncr  appmaehes  a  C4i?e  of  tutvour  diseaso  from 
the  SJ<1e  of  the  symptoms.  It  is  therr^ore  inipurtaiit  to  analyze  eaeh 
sytuptom  and  U^  show  its  jiathologiea!  signitiraiiec  ;  for  if  a  defect  of 
function  is  carefully  studied  with  the  anatomical  bii.nis  of  that  finietimi 
clearly  in  mind,  the  isymptom  will  be  found  to  point  directly  to  tlie 
sitoation  of  the  jieithological  process  ;  the  degree  and  hwi^ation  of  tfie 
eiyniptom  will  indicate  the  extent  of  the  lesion  ;  and  tlie  comliinatiou 
of  !jymptoms  will  lead  to  the  diagnosis  of  the  exact  form  of  disease- 

This  IS  jKirticularly  true  of  diseases  uf  the  spinal  eord^  for  this  organ 
is  niadc  up  of  thirty-one  segments,  each  segnient  consisting  of  a  mass 
of  jjniv  matter  connected  with  a  pair  of  spirud  nerves  wliieh  mss  to  a 
"efinite  region  of  the  body ;  and  each  segment  is  joined  to  the  others 
also  to  the  bniin  by  means  of  nerve  tracts  running  through  the 
various  e<>lnmns  which  surnnmd  tlie  gniy  matter  of  the  segment. 

The  spinal  eoi-d  is  an  organ  winch  has  two  ilistiuct  fnnetious:  namely, 
(1)  the  function  t)f  controlling  <lireiHly  the  various  piirts  of  the  bmly 
niith  which  it  is  joined  by  means  of  its  pair  of  nerves  ;  and  (2)  the 
function  of  communicating  impulses  to  and  fmm  the  brain.  In  eon- 
■dering,  therefore,  the  functions  tti'  the  cord  and  the  symptoms  Mhich 
JriM?  fn>m  disturbance  of  these  fnnetious  it  is  nc<'cssary  to  nuilcrsiaiid 
not  ooly  the  f«uiction  of  ca(Ji  spinal  segment  so  far  as  its  mottn*  uiechan- 
tsms,  its  sensory  connectiotjs,  its  vasoinotur  and  trophic  functions,  and 
the  distribution  of  its  particular  jwir  of  s[>inal  nerves,  are  coneerued, 
but  als4i  the  functions  of  the  colinuns  of  the  conl  which  pass  tlirough 
the  particular  segment  coneeriu'd,  and  tmnsmit  motor  ini]>ulses  itown- 
inl  from   the  brain  and  sensurv  imjuilses  upward  toward   the  bruin. 

In  this  article  an  attempt  will  be  made  to  consider  carefully  each 
«r)'niptom  which  may  present  itself  in  any  case  of  spiual-conl  disease — 
t<>  rt?fer  these  symptoms  one  by  one  to  the  anatomical  structure  whr>se 
ftinciJon  18  impaired,  and  thus  to  detenuine  what  the  iKitliologieal 
import  of  each  symptom  may  l:>e.  This  will  (lemonstrate  liow  rc;idily 
the  l<M.nitixation  of  spinal  utTections  may  be  clctermined,  an<l  fmin  this 
h>e:iliicilijm  and  the  combination  of  the  symptoms  it  will  be  easily  pos- 
sible to  arrive  at  a  diagnosis  of  any  form  of  spinal-eonl  disease. 
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vS  Y  M  iTf  >MS. — TI  te  sy  m  pt<  mi .«  of 
gpinal-corxl  disease  are  pnralysis, 
olmn^os  in  n^tlcx  artivity,  <li:?.turlKiiice 
ill  thf  control  of  thr  spliiiiftcrs,  altera- 
tions of  gait  and  of  posture,  deft'<:ts  of 
sensation,  ataxia,  pain,  and  tropliic  dis- 
orders. 

Paralysis  is  a  oontJition  «»f  weak- 
ness or  t(>tal  loss  «>f  jHiwer  in  a  mnsele. 
It  may  \w  liniitt^l  to  a  single  ninscle, 
it  may  atfwt  a  group  of  musrles,  or  it 
may  atfeet  a  limh  in  its  entire  nuiscu- 
lar  apparatus.  Pandysis  may  lie  due 
to  an  interference  widi  the  transmis- 
sion  of  vohintarv'  impulses  ironi  tl>e 
motor  centres  4if  the  brain  to  the  motor 
cells  (neurons)  of  the  spinal  cord,  which 
impulst^s  pas8  in  the  motor  tracts  of 
the  spinal  conl — viz.  in  the  hitcnil 
pyramidal  and  anterior  nie<lian  col- 
umns. Paralysis  may  also  lie  caused 
Ity  a  (K'strnction  of  the  motor  neurons 
situated  in  the  anterior  gniy  Imrns  of 
the  spinal  Ci»nl,  whose  axis-cylinder 
prix-csses  (axons)  pass  dire<'tly  tf)  the 
muscles  through  the  anterior  nerve 
roots  and  the  motor  nerves  of  the 
bcMly.  There  are,  therefi»re,  two  forms 
of  spintd  paralysis,  quite  clearly  dis- 
tinct from  one  another  according  as 
the  lesion  affects  the  first  (cortico- 
spinal) or  the  second  (spino-mnscular) 
parts  of  the  motor  mechanism. 

The  diagram  (Fig.  <>)  sht»\vs  these 
two  parts  of  the  motor  mechanism. 
The  motor  neurons  of  the  bnun  send 
their  axons  downwartl  tlirongh  the 
]>ynimids  of  the  medulla,  where  a  i>ar- 
tial  decussation  takes  place,  tlie  major- 
ity of  the  axons  from  one  [»ynimid 
•  ■rossing  into  the  opposite  lateral  j»yni- 
miilal  tract  of  the  cord   (Fig.  6,  Pi/), 


Diafcram  of  the  spinal  oord.  showiiiK  the  motor 
iiKH-lmnlKni :  /^,  Uitpml  [lynimiilal ;  -4Af.  nutc- 
ri<<r  tni'ilinn  r<i1«imiii'  lrnn»iinitiin(c  vnluntnrj'  Jm- 
pulM's  frnni  the  riuht  pyramid  of  the  incHlnila  tu 
the  Hinior  ot'llii  nf  thf  anterkir  horns  of  the  t'ord. 
wheni'c  Jiiolur  m>rvi'«»  \f»\\v  (n  thf  motor  rout 
<ini;  ».  nfTiKory  r»*TVf  $ioriainK  lt>  rtbres  Into  the 
pt>»ti'rlor  horn  m\(\.  Into  thf  root  «oni»  of  the 
column  or  Hiir<1noh  iW).  wht-nrt  flbrt's  pMis  1or» 
WMfil  to  reach  the  coinmiR»urnl  ei-lls  o-i  unit  the 
AiiKixiHtiiMi  ci'Ujt  {a\,  ami  th«*  molur  cflU  (»«) ,  L. 
flhri>  of  the  lttt<-riil  limitini;  lHy<>r.  r<iii»icitliiK  or 
iwsorintlon  nourt>n«i  K-twcen  vnrious  IvvcU  of 
the  cortl.  lieiiifir  brauche»  of  the  ceU»  (a). 
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and  the  remainder  passing  directly  into  the  anterior  median  cohiran 
(Fig.  6,  AM).  As  these  axons  pass  downward  they  terminate  at  vari- 
ous levels  in  the  anterior  gray  horns  of  the  spinal  cord,  their  termina- 
tions taking  the  form  of  fine  brush-like  expansions  which  surround  the 
motor  neurons  of  the  cord  (Fig.  6,  m),  each  filament  coming  into  con- 
tact with  the  protoplasmic  processes  (dendrites)  of  those  neurons,  but 
not  being  continuous  with  those  dendrites.  As  these  motor  axons  pass 
downward  to  their  termination  they  give  off  small  tine  branches  (coilat- 
eraLs)  at  right  angles  to  their  course,  and  these  collaterals  terminate  in 
the  same  manner  in  brushes  around  the  motor  neurons  of  the  cord. 
Thus  a  voluntary  impulse  starting  from  a  motor  neuron  of  the  brain 
may  reach  several  motor  neurons  of  the  cord.  As  the  motor  tract 
p-isses  downward  through  the  cord  it  becomes  smaller  and  smaller,  but 
few  fibres  remaining  in  the  anterior  median  column  below  the  dorsal 
region,  while  some  fibres  of  the  lateral  pyramidal  tract  extend  to  the 
very  last  s^ment  of  the  cord. 

This  motor  tract  is  much  more  highly  developed  in  those  animals 
which  make  use  of  the  digits  of  their  extremities.  Thus  an  elephant 
has  no  pyramid,  while  man  has  the  most  highly  developed  pyramidal 
tract.  Hence  it  is  evident  that  this  tract  transmits  those  voluntary 
impulses  which  are  concerned  in  the  finely  adjusted  movements  of 
volition. 

Each  axon  in  this  tract,  being  a  process  of  a  motor  neuron  of  the  cere- 
bral cortex,  is  dependent  upon  that  neuron  for  its  nutrition.  If  the  cor- 
xwaA  neurons  are  destroyed  or  if  the  axon  is  separated  at  any  point  in 
its  course  from  its  neuron,  it  degenerates  to  its  terminal  brush.  Hence 
a  degeneration  of  the  motor  tracts  of  the  cord  may  be  due  to  disease  in 
the  brain,  as  in  hemiplegia,  or  may  be  due  to  any  transverse  lesion  of 
the  c<»rd  which  sej)arates  the  axons  from  their  neurons.  The  following 
titrures  (7-10)  of  specimens  demonstrate  descending  degeneration  of  the 
motor  tracts  in  the  cord.  Figs.  7  and  8  show  descending  degeneration 
or»a-!e<|uent  upon  hemiplegia,  of  slight  and  of  severe  type,  the  anterior 
nie<iian  column  on  the  side  of  the  brain  lesion  and  the  lateral  pyramidal 
tract  upon  the  other  side  being  degenerated.  Figs.  9  and  10  show  de- 
•<of'nding  dt^neration  in  both  lateral  pyramidal  and  anterior  median 
niliimns  consequent  upon  a  transverse  myelitis  located  at  some  distance 
alxive  the  level  from  which  the  section  is  taken. 

Paralysis  of  the  cortico-spinal  type,  which  is  always  due  to  a  disease 
in  this  first  element  of  the  motor  tract,  has  the  following  character- 
istics :  The  muscles  paralyzed  are  partially  and  not  absolutely  paralyzed. 
All  the  muscles  of  the  limb  affected  are  about  equally  involved ;  the 
limb  is  stiff,  its  joints  being  moved  with  difficulty  and  slowly  on  account 
••f  the  rigi<l  condition  of  the  muscles.  The  muscles  are  thus  in  a  state 
<>f  relight  t<mic  contraction,  and  are  hypersensitive  to  mechanical  irrita- 
tion, so  that  tapping  a  muscle  produces  a  (luick  contraction,  and  tapping 
it-  tendon  causes  a  prompt  response.  The  muscles  show  no  tendency 
t.>  atrophy,  though  from  disuse  they  may  gradually  l)econie  somewhat 
-mall.  They  are  never  flabby ;  their  nutriti<m  is  go<xl ;  there  is  no 
change  in  their  electric  excitability.  In  this  form  of  paralysis  the 
circulation  of  the  limb  is  sometimes  impaired.  There  is  slight  blueness 
and  coldness  in  the  extremitv  and  a  tendencv  to  cedema.     Sensory  dis- 
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tnrbiiiiw.s  do  not  neoes.sarily  attend  ttiis  iorni  nf  jvamlysis,  and,  if  tltcy 
tiiv  pR'sont,  JUT  an  indit'iitiim  ui'  disoaso  td.scwIuM'e  than  in  the  motor 
tract. 

Tills  iy]M'  uf  jwralysis  is  seen  after  a!l  forms  of  eerfhrnl  di.seaso,  and 
then  usually  atleets  tlie  arm  ancl  \v^  upun  rme  side-  (hemiplegia).  It  is 
ats<i  seen  in  InttU  lower  Umhs  after  a  transverse  lesion  of  the  eord,  sn<'h 
as  may  Iw  prodneed  by  Pott's  <hsease,  hy  transverse  myeliti>,  hy  soften- 
injLs;  from  tliromho>i>,  ity  heinorrlmge,  or  by  tumors  of  the  spina!  corti. 
Jf  this  transverse  lesion  is  in  the  eervieiil  region,  the  arms  are  also  in- 
volved. It  is  also  seen  in  primary  lateral  sclerosis  and  in  syphilitic 
jKirapleijia,  in  which  conditions  it   is  limited  to  the  le^s. 

The  second  fvr  spino-mnseular  tyjie  of  paralysis  has  an  entirely 
diiferent  set  of  <*haraeteristies.  The  nuLS'Ies  affected  are  iisnal!yi 
entirely  paralyzed  at  the  outset,  and  if  tliey  recover  at  all  recover 
slowly  and  imiK'rfe<'tly.  While  all  the  muscles  of  the  limb  may  Ik? 
aflTccteil,  as  a  ride  they  ai*e  not,  a  f(*w  muscles  here  antl  there  up(»n  the 
nieiiiher  being  a])purently  pjaralyzed,  while  others  retain  their  |Mm'er; 
or  if  all  the  nmsoles  are  paralyzed  at  first,  some  will  n-eover  to  a  greater 
extent  than  others.  The  limb  is  never  stiff,  but  hangs  hel|>h'ss,  yiehl- 
ing  to  the  fonx^  of  gravitation,  it>- joints  iM^ing  relaxed  and  the  articular 
surfaces  no  longer  being  held  in  close  apjiroximation  by  the  tunic  con- 
tracti(m  of  the  muscles;  hence  these  joints  are  all  more  freely  movable 
than  in  health.  The  muscles  are  relaxed  and  flabby.  They  <lo  n(>t 
respond  to  mechanical  irritation  by  tap|»ing  with  a  hammer,  and  tup- 
])ing  their  tentlons  diK's  not  cause  contraction  ;  the  so-called  temlon 
reflex  is  lost.  The  muscles  ntrophy  \vry  soon  after  they  are  hrst 
aff'eeted,  and  this  atro|>hy  may  go  on  rapi<lly  until  but  little  of  the 
muscle  is  left.  There  is  an  early  a]>pearance  of  the  reaction  of  degen- 
eration in  ihe  muscle;  that  is,  it  no  longer  rcsjM>nds  when  either  fanidiol 
or  galvanic  excitation  is  passed  through  its  nerve,  and  it  no  longer  re- 
sponds when  faradisui  is  applied  directly  to  it.  The  ciiTulation  in  the 
limb  is  always  iui]iaired  in  this  form  of  |Kiralysis.  The  vessels  are 
relaxed,  the  bhK*d  pressure  is  decreased,  there  is  a  slow  ea})il!ar\'  cir- 
culation, the  limb  is  Idue  and  cold,  and  all  the  chemical  proces.ses  seem 
to  be  delaywl  ;  hence  the  surface  temj)erature  is  much  cohler  than  in 
the  first  ty|it^  of  paralysis.  8<M»n  after  the  onset  the  limb  is  likely  to 
be  covered  with  a  clammy  jK^rsjjiratitni,  and  lat<'r  on,  when  tliis  is  na-t 
longer  present,  it  is  very  difiieult  to  heat  it  up  to  the  temjieratui'e  <>f 
the  other  side.  Sensory  disturbances  do  not  necessarily  attend  this 
i'onn  of  jNiralysis. 

This  tyjie  of  jmralyyis  is  due  to  a  lesion  of  motor  cells  in  the  ante- 
rior gray  liorns  of  the  cord  (Fig.  O^m]  or  to  an  alfeetion  of  the  nerve 
trunks  contaiuiug  th<"  axons    ttf  these   motor  neurons.       It  mrnrs  in 
infantile  spinal    paralysis  or  anterior  poliomyelitis,  aente  or   chronic  ;i 
in  amyotrophic  lateral  sclerosis;  in  myelitis,  either  localized  in  a  few 
segments   or   extensive  througliont  the   cord  ;    in  syringomyelia  when 
the   lesion   invades  the   anterittr   horns ;    in    tumors  and    hemorrhages  < 
within    the   cord  ;   and  in    softening  of  the   conl    due  to  emlK>li.>m  orl 
thromliftsis. 

The  reason  for  these  eharaetenstics  of  this  second  type  of  jiaralysis 
will  be  Ix'tter  understwul  if  the  anatomical  structure  of  tne  second  jiart 
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of  till'  inotftr  triK't  is  coiisidertHl.  Tlie  miitor  iK'timnri  *jf  the  cunl  lie, 
as  iilready  .^taknl,  in  the  anterior  jwrt  of  tlie  i^my  matter.  These  motor 
neurons  are  not  jwattered  irre^ivhirly  through  the  gray  matter,  Ijiit  nre 
colU.'eted  into  groups,  tlie  hirgi-r  iiumlier  of  groups  lying  in  the  eervieal 
and  hnnhar  enhirgenients.  The  numher  of  these  gronjts  varies  greatly 
in  ditferent  segments  *A'  the  cord,  :is  is  shown  in  Figs.  11  to  HI,  and  the 
groups  have  a  varying  extent  longitndinally,  so  that   whiie  some  groups 

are    limited    to    a    singled 
Fig.  13.  segment,     others     extent 

thnnigli  several  segments. 
Ear!i  group  of  neurons 
e<introls  a  single  mnsele 
or  a  group  of  nuisclea 
whieh  aet  simnltaneonslj 
and  in  harmony.  The 
fimdamental  movements 
of  flexion  and  extension 
of  the  larger  nniscles  of 
the  linihs  are  represented 
in  the  large  gronps  of  the 
mt'dian,  anterior,  and  lat- 
eral juir'ts  of  the  anterior 
horn.  Theaeeessory  move- 
ments 4»f  the  fingers  and 
^:  tiM^s  whieh  are  ]M'euliar  to 

^  nmnkeys  ami  to  man  an* 

represented  in  the  smaller 
groups  lying  nearer  the 
f'entml  portion  of  the  gniy 
matter.  In  Figs,  11  to  lf> 
gnmps  of  eells  at  six  dif- 
ferent levels  of  thf  eord 
are  slumn,  and  it  will  he 
set^n  that  tliey  differ  in 
tlieir  situation  and  extent 
at  tiifleivnt  levels.  A 
t'an-ful  study  of  eompar- 
ative  anatomy  autl  4»f  the 
lehions  (K'eurring  in  an- 
terior jKiliotnyelitis,  in  whieli  disease  single  group>  of  eells  are 
affected,  has  enabled  us  to  determine  tlie  exact  level  in  the  eord 
of  the  various  groups  of  eells  rejtresenting  the  various  museles  of 
the  litKly.  These  are  sliown  in  Tabh-  L,  whieli  gives  each  segment 
of  tin-  eervieal,  lumliar,  and  saeral  regions,  with  a  list  of  the  museles 
n-preseuted  in  eaeli  segment.  It  will  lie  notiet'd  that  some  museles 
are  it'jjresented  in  two  or  even  three  segments,  whih*  i>ther  museles 
are  rejiresented  in  hut  one.  It  is  evident,  therefoi-e^  that  if  the  lesion 
in  the  eord  is  limited  to  one  negmeut,  it  will  jjaralyze  eonipletely 
two  or  thr(*e  museles  whieh  are  ivpresented  hy  motor  neurons  in  that 
segment  only,  and  it  will  }>araly/.e  jnirtiaily  other  miiy-eles  whieh  are 
represented    not    only    in    that    segment,    hut    also    in    adjacent  e*^- 


Thf  griiuj«  of  eeU^  in  ihe  donal  regr 
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ments.  Hence  the  ap|>are)it  irregular  distribution  and  degree  of  the 
]>aralysis  in  various  mu^eles  upon  the  limb  in  easios  of  infantile 
paralysis. 


TabiJ'^  1. — Showing  the  J/wsc/e^  represented  in  Groups  of  Cells  in  the 
Various  Sef/ments  of  the  Spinal  Cord. 


II.,  ni. 

Cerriefti. 

IV,  CenrieaL 

V.  CerTleat. 

VL  Cerrloal. 

VII.  Certlf«l, 

Vni.CerTical. 

t  t»or»aL 

T>lfttihnigRi. 

I>lapbni|^. 

Slt?rDt>- 

l>ev.  nn(Z.  nciip. 

UIMsluitl. 

HLtiiitboid. 

UtiouitMild. 

tiuUeaua. 

;:^ii}>r>i-H(td  in- 

8upra-auil  iu- 

iriuipiti. 
[•eltoid. 

Supin.  long. 

SupiH.  lung. 

BlCMJpfl. 

Supiii.  brev. 
i^e^^atlis  mag. 
I'ecl.  (clav.). 
Teres  miuor. 

Biceps. 

Serrutua  mftg. 
Pect  (clav). 
Prousturs. 
Trice)»». 
Brauh.  not. 
Long    exteu- 
oors  of  wriat. 

Proitalors. 
Triwpa. 
Braeh.  ant. 
Long  cxtenron 

or    wrikt   BDd 

fltigera. 
Pect.  (coAlal). 
LhIIm.  dur<i. 
Ten>«  iiiKjor. 

Look  flexomof  Long    flexon 
wrUt  and  fin-    of  wrist  and 

gen.                  1   fingeri. 

Exifiiftur     of 

ibumli. 
lolrinsicnius- 

cleft  of  bauds. 

Eztenaor      of 

thumb. 
IntrfDfic  mu«!i 

clv4  uf  haudc 

L  LttiulNir. 

iL  Lumbar. 

III.  Lumbar. 

IV.  Lumbar. 

V,  Lumbar 

Quadr.  iumb. 

1 

^ibli<iui. 

Transvenalia. 

PkOflg. 

Pmbl 

lUaoua. 

Illa«as. 
Sartorioa. 
Quad.  ext.  cruria. 

Quad.  oxt.  crurta. 

Obturator. 

Addufllores. 

Obturator. 

Adduclorw. 

Glu1«i. 

Glut«L 

Biceps  femoria. 
8ettti-(end. 

Popllteua. 

I.  SMTaL 


Blcppa  fcmor. 
HeiiiinjiMub. 
Ext.  long.  dig. 
(Saatroc. 
Tibialis  poaL 


iL  SMnl. 


r^aatroc. 

TiblalU  post. 

Tibinli*  autfcus. 

Peroiiifi, 

IiitriiiHto  luuscles  of  foot. 


111.  SttcraL 


Peroncl. 

InirluHfc  mujcles  of  foot. 


IV.  and  V.  Sacral. 


6t»Uini:ler  aoi  et  tmIgik. 
nniiMAl  iuaaoi<Hi 


Certjtin  six^ciiil  forms  of  tJie  .'*econd  tyiie  of  paralysifl  are  quite  com- 
monly recognized.  Ttius  we  Iiavc  in  antcriftr  pnlirmiyelitis  the  npjxr- 
arm  tyjH?  of  jMiralvsi.'*  in  wliicli  the  deltoid,  liieips,  supinator  lonfiii?, 
and  mti.seles  about  the  .^honldrr-blade  are  atfeeted  together,  tfie  tuuseh-s 
moving  the  wrii^t  and  liiiger!>i  est-jtping.  Reference  to  the  table  will 
show  that  this  form  is  due  to  a  lesiion  in  the  u^kt  |xirt  of  the  cervical 
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[falai^renient.  We  also  have  a  lower-arm  type  of  paralysis,  in  which 
[thi*  niust^'les  which  move  the  fingers  ami  wri.^t  are  alone  invatleci,  the 
Uupinnfor  longus  which  lies  ainoii^'  tlioin  esfapiug  entirely.  Keferenee 
'lo  the  tahle  will  show  that  this  is  due  to  a  lesion  of  the  lower  cervical 
irgt*ment.     The  same  distinction  can  be  made  in  paralysis  of  the  leg, 

Flo.  16. 


Tht  BTnup*  of  ci'lU  in  the  Si'<n»<l  sacral  seKtuent  <if  the  spinal  corrl. 

jtiierc  being  n  thigh  type,  a  leg  ty|X'  and  a  foot  ty[)e,  according  as  the 

lj(si<»n  is  in  the  upjMT  lumbar,  niid-himbar,  and  sjicml  segments.     By 

l|vren-nce    ti>  the   table,  therefore,  it  will   be    |R)ssible   in  any  case  oH 

ly.-^is  of  the  s!ec<jnd  tyjie  to  arrive  at  a  lm*alization  of  the  lesion  or 

estimate  of  its  extent  in  the  cord  wlu-n  the  miiselfs  jiaralyzt'd  are 

exactly   determined.       The    electrical   exarjiination    will  assist    in    this 

'  termination,  inasmuch    as   the   muscles  whose   groups   of   cells  are 

de«tpi:>yecl  will  have   lo«t  their  famdic  excitability,  while  the  muscles 

groups  of  cells  are    intact  will    show    no   change    in    elrctni"al 

ions. 

That  the  motor  neurour.  ol'  the  conl  have  a  distinct  influeiicc  upon 

be  nutrition  of  the  muscle  and  u|)OU  tlie  circidation  in  it  is  shown  by 

be  nipi<l  atrophy  ami  the  vasomottir  disturbances  in  tlie  muscle  which 

iIhi  attend   this  typ<'  of  [wiralysis,  and  to  wiii<'h   allusiori   has  already 

I'n  maile. 

It  luis  already  been  stated   that   this  ty|»e  of  jiaralysts  may  be  due  to 
legion  in  the  axons  arising  frifm  tht'  motor  neurons  of  the  cord.     It  is 
|t«>  In;  n.*mL'ml)ereil,  however,  tiiat  after  their  exit  fnnu  the  i-onl  these 
novL-*  are  divide*!  up  into  nerves,  being  distributed  in  various  directions 
aroiigh  the  brachial  and  lumbar  and  saenil  plexuses.    A  differential  diag- 

V«L.  IV.-6 


UUZATIOl 


lORD  DJSEA 


lums  can  always  he  made  between  lesitms  of  tlie  sjniial  con\  and  lesions 
of  the  nerve  trunks  by  the  distribution  of  the  jmralysis  ;  for  the  muscle.'- 
wiiieh  are  pii^.dyzed  tojj:L'tlier  iVom  a  lesum  of  a  single  nervt*  are  difl'erent 
from  the  museles  jmralyzed  together  from  a  lesion  of  the  s|)iiial  cord. 
Thus  the  deltoid  h  often  paniiy/eil  from  a  lesion  of  the  cireuiuHex  nerve 
alinie,  but  is  never  paralyzi'tl  alone  fntni  h-sioii  of  the  cord.  Thus  the 
exti-nsors  of  the  wn,st,  together  with  the  sii|)inatitr  longu**,  are  paralyzed 
in  lesions  of  the  musenltHspiral  nerve,  but,  as  alrea<ly  t5tate<l,  thes<' 
ninselcH  are  never  pamlyzed  together  in  small  lesions  of  the  spinal  coixl, 
tlveir  groups  of  cells  lying  far  apart.  And  what  is  true  of  the  nerves  of 
the  braehial  plexus  is  also  true  of  the  nerves  going  to  the  h)werextn*m- 
ity  ;  henee,  while  the  eharaeteri^ties  of  piralysis  in  lesions  of  the  spinal 
eord  and  of  the  motor  nerve  trunks  are  the  same,  tlie  association  of 
naralyzetl  muscles  with  one  another  in  the  two  conditions  ditfcrs.  A 
further  point  of  differentiation  is  also  found  in  the  distribution  (*f  anies- 
thesia  occurring  with  lesions  of  the  nerve  trunks,  ana?sthesia  being  fre- 
(|nen(ly  present  in  lesions  4jf  iht'  nerve  trunks,  and  not  necessarily  present 
in  lesions  of  the  motor  neurons  of  the  cord.  Fnrtherni(*re,  when  it  is 
piTseiit  in  a  Icsicm  of  the  ciu^d,  as  will  be  shown  later,  the  distriluitiou 
of  the  umesthcsia  in  the  skin  differs  entirely  from  the  distribution  of 
anaesthesia  after  a  lesion  of  the  nerve. 

It  is  thus  pissible,  from  a  study  of  jKiralysis  and  of  its  essential 
characteristics  and  distributi^m  in  any  case,  to  rvtuAi  a  diagnosis  and  a. 
localization   of  the  h>sion,  and   to  dillcix-nliate  Ix'twcf'n   l<-sions  of   the^ 
motor  tracts  of  the  conl   or  of  the   motor  neurons  of  the  conl  nr  of 
the  nerve  trunks. 

There  are  cases,  however,  of  a  general  disease  of  the  cord,  such  as  a 
general  myelitis  involving  both  the  white  tracts  and  the  gniy  matter,  in 
whii'h  a  third  tyjK^  of  jwiralysis  is  observed.  This  presents  s(niie  t»f  the 
chameteristics  of  both  the  former  tyjws,  and,  were  the  diagno>is  to  rest 
upon  the  examination  of  the  |jaralysis  aloue»  it  might  present  certain 
<lilhcultics.  Fnrtimately,  there  are  other  symptoms  always  present  to 
guide  us  in  the  diagnt>sis ;  for  in  a  general  inflammation  of  the  cord  the 
<'hanges  in  reflex  action  and  in  the  control  of  the  bladder  and  rectimi, 
and  the  tendency  to  very  severe  trophic  disturljances,  are  so  marked  as 
to  leave  no  douhf  regarding  the  actual  condition.  In  this  third  ty[ie  of 
sjtinal  pandysis  the  p;»ralysis  resembles  more  closely  the  second  ty[>e 
than  it  docs  the  first,  there  being  the  same  total  paiidysis,  the  wime 
atrojihy,  and  the  sjoie  reactiim  of  degeneration  in  the  ptralyzc*!  muscles. 
Hut  the  distriluilion  of  the  paralysis  is  more  extensive — is,  in  fact,  fre- 
(piently  total  in  both  legs  and  atomst  complete  in  both  arms,  and,  al- 
though theix'  is  no  rigi<lity  of  the  liml»s,  there  is  sometimes  an  incrc{L-<e 
in  the  reflex  activity  and  in  ihe  meclianical  excitability  of  the  miiM'les 
in  the  i-arly  stage  hclore  they  nre  linally  lost.  This  is  jiarticularly 
uuticed  in  the  disi'ase  amyotrophic  lateral  sclerosis  in  which  both  the 
lateral  tracts  and  the  anterior  horns  an;  simultaneously  progressively 
destroyed.  In  this  disease  tlie  flrst  ty|)e  of  paralysis  is  present  in 
the  legs  for  s<*veral  mouths,  and  the  second  tyjie  is  present  in  the  amis, 
ass<x*iated  with  an  incn'as<>d  mechanical  excitability  of  tiie  nuiscles, 
Ijut  Anally  this  is  lost,  and  the  arms  present  the  typical  second  tyi>eji 
which  graduall)   and  finally  extends  also  to  the  legs. 
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In  ca«*es  of  injur}'  of  the  spinal  cord  by  fractures  ami  dislocations 
the  vertehrse  tne  spinal  coivl  may  be  seriously  bruised  or  it  may  be 
alntely  disintegrated.  Tlie  syiiiptonis  of  |wirulysis  appear  to  differ 
r«>mewhat  in  these  two  ettnditi<ins»  a?*  has  been  shown  by  Thorbiirn  '  and 
by  KcK-her.^  VVJien  the  spinal  eoi-d  is  injnreclj  but  not  destroye<I,  there 
i»  totid  pmdysis  l)eh)W  the  level  of  the  injury,  with  a  ctuulttion  of  riirid- 
ity  of  the  limbs  and  an  increase  of  tendon  reflexes.  There  is  also  a 
bwd  of  control  of  the  l)ladder,  which  may  take  the  form  either  of  reten- 
tion of  urine  or  of  spontanenus  evacuation  of  the  bladder.  There  is 
likely  to  be  f^ome  distention  of  the  abdomen  by  gas,  due  to  a  |iaralysis 
of  the  intestinal  wall. 

When  the  spinal  cord  is  absolutely  divided  or  destroyed  at  any  level, 
then*  is  total  puralvHis  below  this  level,  the  limbs  being  completely  re- 
laxed and  not  in  a  state  of  rigidity.     The  paralysis  is  symmetrical  upon 
the  two  sides.    The  tendon  i^eflexes  are  absolutelv  to>t.    There  is  always 
I  a  retention  of  urine,  which   has  to  be   relieved  by  catheter ;   there  is 
tymjianites  with  tlistentiun  of  the  alMlomen  ;  there  is  a  |Miralysis  of  the 
vaso-constrictors  leading  to  a  dilatation  of  the  subcutaneous  veins,  and 
bCcmscquently  to  an  increa.sed  tempin*atnre  and  to  priapism.     There  is  an 
Itucrease  in  the  genital  reflex,  obtained  by  pinching  the  testicle.     There 
lis  a  loss  of  sensibility  to  pain  and   leinpemture,  and  usually  to  touch 
also,  :it  a  definite  level  of  the  surfact',  as  sliown  in  the  diagram,  l*late  1, 
In  any  case  in  which  these  chanicteristics  are  absent  after  an  injury  of 
the  spine,  it  is  certain  that  the  cord  has  not  been  conii»Ietely  destroyed 
1  at  I  ho  level  <>f  the  lesion. 

Spasmodic  contractions  of  the  niuscles  of  an  involuntary  kind  are 
L'iated  wilii  |>aralysis  in  many  forms  of  spinal-cord  ilisease.  Like 
T»*»  |)aralysis,  they  can  l>e  divided  into  two  categories.  When  tlie  con- 
million  pH'sent  is  spastic  paralysis  an<l  the  muscles  are  rigid  and  reflexes 
exagg<*mted,  jKitients  often  notice  a  spontaneous  trembling  of  the  entire 
limb  due  to  alternate  contraction  of  the  two  sets  of  opposing  muscles. 
This  is  usually  attended  by  an  extensive  spasm,  so  tnat  the  legs  are 
stiffened  and  shake  more  or  less  violently.  The  condition  is  <K'casitmally 
H*  extreme  as  to  warrant  the  term  ftpi'tuff  <'pif(pj<ff,  first  applic<l  to  it  by 
Bn-iwn-8e()uard,  although  this  term  is  misleading  and  should  be  dis- 
^tinletl.  This  symptom  is  seen  in  lateral  sclerosis  from  any  muse,  aiul 
is  indicative  of  a  lesion  in  the  lateral  columns  of  the  enrd.  Wlien  it  is 
press<*nt  the  icsiou  does  not  involve  the  spl no-muscular  element  of 
motion. 

Fibrillary  twitxjliings  of  the  muscles  are  !uu<'h  less  painful  than 
»rn  of  the  entire  muscle,  but  give  consiilerrible  <liseomfbrt.  Such 
fibrillarv'  twitchings  are  presi-nt  in  diseases  r>f  the  anteiior  hums  of  the 
itknl,  e.Njjecially  in  chronic  anterior  poliomyelitis  and  in  syringomyelia. 
Individual  fibres  of  the  muscle  alternately  contract,  producing  a  little 
wave-like  movement  which  goes  on  in  the  muscle  itself,  but  does  not 
involve  a  suflScient  number  of  the  muscle  Hbres  Ut  produce  any  con- 
ction  of  the  muscle  as  a  whole.     Such  fibrillary  twitchings  can  be 

'  TlM>rhun»:  A  Cnnlrihidhn  to  the  SurtpTif  <>/ the  Spinal  Cord,  Pliiladelpliia,  ]Sii:i 
*T   K*vli«*r:  "  Pie  N'erU't'Autipen  der  Wirbolwuilts    Zugleioh  uLs   lieilrag  zur  physi- 
^4llhri  "T  itv?hHcbcn  KuehonmnrkcV  Mittkcilni^en.  atM  den  Orenzffebieten  der  Medmn 
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elictetJ  hy  percussion  of  tliP  nnisde  or  hy  fXiK>Hiir<'  of  \hv  litiiblo  eokl. 
They  always  indicate  a  disease  m  the  motor  eells  coiitr<>iling  the  nmissele, 
as  they  are  absent  in  ail  lornis  of  niusiudar  dystropliy  in  wiiieli  the 
disease  is  exehisively  a  nnisealar  atii-etion  ;  henee  siteh  fibrillary  twiteh- 
in^s  are  always  associated  with  the  second  type  of  jwiralysis.  ThfV 
occasionally  accompany  the  thirtl  tyjie  of  paralysis,  in  which  the  motor 
cells  are  also  affected. 

DiBttirbance  of  reflex  action  is  a  symptom  of  great  importance  in 
spinal-conl  diseases,  the  increase  in  rctiex'  activity  or  the  suspension  of 
reflex  activity  l>einn;^  both  i>f  great  significance.  The  diagram  (Fig.  <>,  p. 
102)  stiows  the  anatomical  basis  of  a  simple  reflex  act.  \\'hate\*cr  thetiry 
may  be  held  with  rcganl  to  the  exact  nature  vi*  the  tendon  reflexes, 
whether  they  are  dne  to  }»nrc  mechanical  irritation  of  the  fibres  nf  the 
muscle,  whose  tone  is  maintained  by  spinal  impulses,  or  wlictlicr  they 
art*  dne  to  a  transmission  of  impulses  through  the  spinal  cord,  the  facts 
here  stated  hold  true, 

A  reflex  act  is  the  immediate  result  of  a  sensory  impression  received 
in  the  spinal  conl,  and  it  takes  place  without  necessarily  prmhicing  any 
conscious  jK-reeption  and  without  any  voluntary  guidance.  The  si-nsory 
nerve  enters  the  spinal  cortl  through  tlic  jKisterior  nerve  nx)t  ami  divides 
into  two  iKirts,  which  sci«initc  in  a  Y-shaj)cd  division,  one  branch  pas>- 
ing  upward  and  the  other  downward  in  the  root  zone  or  column  of 
Burdach  (see  Fig.  t>,  B).  As  these  l)ranches  piiss  up  and  down  they 
give  <>fr  at  right  angles  to  their  course  small  twigs  (ci>llatends),  and 
these  collatcnds,  as  well  as  the  terminal  filaments  of  the  bninches,  termi- 
nate in  brush-like  expansions  in  the  gray  matter  of  the  cord  at  various 
levels.  Thus  a  sensory  im})ulse  entering  in  a  posterior  nerve  is  ih^- 
tributcd  to  a  considenihle  extent  <if  the  gray  matter  td"  the  conl.  Some 
of  the  terminal  filaments  pass  forwanl  to  end  ahtuit  the  motor  neun»ns 
of  the  anterior  horn  of  the  same  si<lc  up(»n  whicli  tliey  enter;  others 
[>ass  forward  and  cro.^s  through  the  iK>steriur  commissure  to  ternninate 
about  the  motor  neurons  in  the  anterior  horn  of  the  opposite  side:  ihci^e 
subserve  reflex  motor  acts.  Others  terminate  about  the  large  cells  in^H 
the  median  gray  matter,  which  are  the  intrinsic  or  as.«ociation  cells  of^^f 
the  conl,  and  transmit  the  impulses  to  other  levels  where  they  reach  ^^% 
other  motor  cells  {Fig. 6,  or) ;  others  end  about  cells  who.-^e  function  is 
to  cijntrol  va.-iomotor  and  trophic  reflex  acts.  Thus  a  single  sensory 
im|Hdse  entering  the  cord  nKiy  lie  widely  distributed  and  awaken  many 
reflex  acts.  Impulses  entering  the  cord  through  the  sensont'  nerve,  and 
thus  i"eaching  various  mechanisms  of  the  conl,  set  up  an  activity  in  the 
various  cells  presiding  r^vcr  these  mechanisms,  nrxl  thence  motor  impulses 
pass  outwanl  to  tiu*  muscles  or  to  the  visrcra  and  result  in  their  con- 
traction, and  hence  in  motion.  The  uundnT  <d'  these  reflex  acts  con- 
stantly going  on  in  thr  Ixnly  is  enormous.  In  fact,,  in  many  of  the 
lower  animals  the  spinal  ami  is  so  much  more  devchvpcd  than  the  bniin 
that  it  is  evident  that  almost  the  entire  nervous  mechanism  acts  without 
conscious  |»i»rccptiou  or  voluntary'  control.  The  whole  regulation  of 
nutritictn,  of  eii"culation,  of  digestion,  of  repr<Kluction,  and  of  excretion 
is  regulated  by  the  sj»iual  cord  indcpendeutly  of  tlie  brain.  This  is 
proven  by  the  fact  that  in  man,  when  consciousness  is  susjicnded  in 
sleep,  in  coma,  or  by  extensive  injuries  of  the  brain  cortex,  as  in  paresis 
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and  senile  dementia,  these  vegetative  functions  go  on  in  a  normal 
manner.  And  it  is  well  known  that  infants  born  with  defective  brains, 
or  with  almost  no  brain  at  all,  may  live  for  several  months. 

While  the  majority  of  these  reflex  acts  are  known  to  have  mechan- 
isms  in  the  cord,  there  are  only  a  few  reflexes  which  are  recognized  and 
can  be  tested  in  health  and  disease.  These  reflex  acts  are — first,  the 
tendon  reflexes ;  second,  the  skin  reflexes ;  third,  the  automatic  func- 
tions of  the  bladder  and  rectimi. 

(a)  Tendon  reflexes  are  produced  by  tapping  the  tendon  of  a  muscle 
near  its  insertion  and  thus  producing  a  sudden  contraction  of  the  muscle. 
Thus  the  tendons  about  the  wrist  and  elbow,  the  patellar  tendon  at  the 
knee,  and  the  Achilles  tendon  at  the  ankle  can  be  excited  in  a  state  of 
health.  We  now  know  the  exact  level  in  the  spinal  cord  which  contains 
the  reflex  mechanism  necessary  to  the  existence  of  these  various  reflex 
act«.  In  Table  II.  the  various  spinal  muscular  reflexes  are  given,  the 
method  of  producing  the  reflex,  and  the  level  of  the  segment  controlling 
each. 

Table  II. — Localization  of  Mudcular  Reflex  Acts  in  the  Spinal  Cord. 

Reflex  acts.  Localization  in  segment. 

Pnpillanr  reflex  through  the  sympathetic :    Fourth  cervical  to  first  dorsal. 

Dilatation  of  the  pupil  produced  by  irri' 

tation  of  the  neck. 
Scapular  reflex :  Irritation  of  the  skin  over    Fifth  cervical  to  first  dorsal. 

the  scapula  produces  contraction  of  the 

scapular  muscles. 
Biceps  and  supinator  long^us :  Tapping  their    Fifth  and  sixth  cervical. 

tendons  produces  flexion  of  the  forearm. 
Trirefw   renex :    Tapping  tendon   produces    Sixth  cervical. 

extension  of  forearm. 
Tappinjr  extensor  tendons  at  the  wrist  causes    Sixth  to  eighth  cervical. 

exteiisifm  of  the  hand. 
Tappinir  fle.xor  ten<lons  at  the  wrist  causes    Seventh  to  eighth  cervical. 

flfxion  of  the  hand. 
Palmar  reflex  :  Stroking  palm  causes  closure     Eighth  cervical  to  first  dorsal. 

of  tinjren* ;  finger  clonus. 
Ab'iominal  reflex:  Stroking  side  of  abdo-     Ninth  to  twelfth  dorsal. 

men  causes  retraction, 
irt-niuil  reflex  :  Squeezing  the  testicle  causes     First  to  third  lumbar. 

wntraction  of  the  abdominal  muscles. 
Patellar   tendon:   Striking  tendon  at   knee    Second  and  third  lumbar. 

cuuj»es  extenj«ion  of  the  leg;  "  knee-jerk." 
Fi-ii  clonu-<:  Extension  of  Achilles  tendon     First  to  third  sacral. 

rau-i*-?*  flexion  of  the  ankle. 
Pl.tntar  reflex  :  Tickling  s*ole  of  foot  causes     First  to  third  sacral. 

flexion  of  t^>e3. 

In  the  process  of  disea.«e  these  reflex  acts  may  be  lost  or  they  may 
U'  exajr;renite<l.  A  loss  of  the  reflex  implies  a  lesion  in  the  reflex 
nif-cluinism,  either  in  the  sensor}'  nerve,  which  would  necessarily  result 
in  a  fH»inei<lent  condition  of  antesthesia,  or  in  the  sensory  reflex  fibres 
within  the  cord,  which  might  give  rise  to  this  symptom  alone,  or  in  a 
<ie>tnwtion  of  the  motor  mechanism,  which  would  give  rise  to  a  coin- 
cident condition  of  iMiralv-sis.  If,  therefore,  by  the  distribution  of  the 
anaesthesia  or  of  the  |>aralysis  it  is  iK)ssible  to  exclude  in  any  cjise  a 
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ki<i{in  of  a  nerve  trunk,  the  loss  of  reflex  iiccessiinly  implies  a  lesion 
of  the  spinal  eiinl.  Tliis  lesion  will  necetisarily  he  liinite«l  to  the 
segment  eon t  nil  I i  11^  u  reflex  tested.  Tlicrefin'e,  in  the  examination  of 
any  ease  of  sjviiiul  disease  it  is  iiu-iinibent  to  try  eaeli  oi*  the  reflexes  in 
turn,  and,  if  any  <<iie  of  them  is  tost,  to  direet  [ortirnlar  eare  to  the 
examinatiun  of  th<"  otiier  funeti(jns  of  tlie  segment  of  the  cnrd  in  \vliieh 
tlie  lesion  is  indieated.  Tiu^  dise^ises  in  whieh  tlie  itHcx  activities  are 
susj>euded  are  Iwoniotor  ataxia  from  the  verj"  earliest  stajjfc,  and  also 
those  cases  of  general  piresis  iii  wliich  thei*e  is  an  early  eonnplieatinjr 
s^'lerosis  of  tlie  posterior  eoliinins  of  the  cord,  syrinj^oniy<'lia,  anterior 
|X»liornyelitis,genei'nl  myelitis  in  the  later  stages,  transverse  ntyelitisat  the 
level  of  the  reflex  are,  disseminated  sclerosis  when  the  |>ateh  fif  sclertJtic 
tissue  liappens  U*  lie  in  the  reflex  are,  tumors  and  liemorHiage  iu  the 
eonl  at  the  site  of  the  reflex  are.  It  is  evident  that  a  loss  of  tendon 
reflexes  is  a  common  aecomjmniment  of  the  second  type  of  paralysis. 

An  exaggenition  of  the  tendon  reflexes  is  also  fivtinently  oliserved 
as  a  symptom  of  spinal  fliseasc.  This  implies  a  suspension  of  the 
inhihiti>ry  impulses  cfirning  from  (he  hniin  in  a  state  of  health,  which 
impulses  pass  downward  through  the  lateral  columns  in  the  motor  tracts. 
The  iidiibition  being  removed,  the  spinal  cord  reacts  more  quickly  and 
intensely  tft  sensory  impnlsos  coming  into  it  from  without.  In  this 
eouditiun  a  phenomenon  known  as  vkmun  may  l>e  elicited  in  almost  any 
one  of  the  tendons  of  the  longer  ninsclcs.  Clonus  consists  <tf  a  rapidly 
repeated  series  of  eontracti<ius  iu  a  muscle  set  uii  by  a  sudden  over- 
extension of  the  tendon  of  that  musch^  Thus  if  the  patient's  leg  he 
allowed  to  iX'St  npon  the  left  hand  of  the  examiner,  and  tlie  right  hand 
grasping  the  foot  presses  it  suddenly  backward,  thns  extending  the 
Achilles  tendon,  if  ankle  clonus  is  present  a  series  vf  vilmitions  of  the 
fiMit  will  be  prorlueed,  due  to  a  re|M'ated  contr.tctfon  of  the  muscles  of 
the  calf  of  the  leg.  A  similar  ehmus  may  be  elicited  in  the  fpiad- 
rieeps  femoris  liy  a  fVu'cihle  jiressure  dimnward  uiJon  tlie  pjitella 
when  the  limh  is  relaxed  and  extended.  A  similar  clonus  may 
r^eeasionally  he  elicited  in  the  tendims  of  the  elbow,  of  the  wrist,  and 
(tf  the  Angers.  The  existence  of  clonus,  like  that  of  exaggerated 
reflexes,  is  an  indication  of  disturbance  of  I'nnction  in  the  lateral 
columns  of  the  spinal  cord,  and  is  therefore  eommcuily  assoriated  with 
the  first  type  of  spinal  paralysis.  It  is  also  an  early  indii'ation  of  any 
[jatliologicat  process  which  iuterferes  with  th<"  transmission  nl*  nnitor 
impulses  from  the  brain  to  the  cord.  Thus  in  the  early  stage  of  Pott*s 
disease,  when  slight  pressure  is  made  n{>on  the  conl  or  son»e  disturbance 
of  the  nutrition  of  the  cord  occurs  opposite  the  caries,  the  reflexes  are 
comnu>nly  exaggerated  in  the  segnu-uts  helow.  Kxaggemtinn  of  the 
refli'xcs  is  pn*sent  in  Intend  sclerosis,  iu  descending  degeneration  of  the 
latend  columns  below  the  level  of  the  lesicm,  iu  syphilitic  |mraplegia, 
and  in  the  early  stiige  of  acute  myelitis  when  the  pathfdf»gical  pnx-ess 
irritates  the  mcttor  neurons  befon'  they  are  destroyc*!.  It  is  particularly 
noticeable  in  the  arms  iu  amyotrophic  lateral  sclerosis  in  the  early  stage 
of  the  disease,  but  as  the  prrwes^  advances  reflexes  are  lost  in  the  arms, 
while  they  contiune  to  he  exaggcniled  in  the  legs.  All  increase  of 
tendon  reflexes  is  not  infrequently  ohscrvetl  in  hysteria. 

While  it  is  true  that  a  compression  of  the  spinal  conl  of  slight  or 
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intense  degree,  or  a  partial  destruction  of  the  spinal  cord  in  it?  itp|>er 
reeion,  always  produce*?  an  iocreasc  at'  the  tendon  reflexes  in  the  parts 
below  the  lesion,  it  has  been  observed  by  Miles  and  Bastian  that  in 
some  cases  where  by  injun'  (tnieture  or  dishxMititm  of  the  vertebne)  tlie 
spinal  cord  ham  been  entirely  dividi-il  or  so  ("oniph'tely  eriislieil  tliat  all 
ifs  4-Ienients  have  been  destrovt'd^  the  tendon  retlexes  below  the  p<i*int 
of  d»'structi«»n  liave  been  abolished.  Tfiis  is  nut  thuugfit  to  b*'  due  to 
the  concussion  <d'  the  eonl  const^qiient  upon  the  injury,  as  it  may  prrsist 
for  nmny  weeks.  It  has  bt^en  ascribed  to  a  setting  up  of  abnorruat 
inhibitory  inipnises  from  the  point  of  destruction  downwaixl,  doe  to  the 
irritation  of  the  lesion.  This,  however,  is  not  accepted  by  Bastian,  and 
no  satisfactory  explanation  of  ihe  condition  can  be  offered.  In  any  cuse 
of  localized  crush  of  the  cord  from  an  injury  the  absolute  loss  of  tendon 
reflexes  is  thought  to  indicute  a  total  destruction  of  the  cord,  and  in 
euch  a  case  any  o|jeration  at  tlie  site  of  injury  would  be  futile. 

(ft)  Th4'  gkin  reflex* s  are  nf)t  as  well  understood  as  the  tendon  reflexes. 
When  certain  areas  of  the  skin  are  slightly  stroked  or  tickled  there 
uccMjrs  a  slight  movement  of  the  skin  at  a  part  not  muler  the  point  of 
irritation,  but  near  to  it,  which  seems  to  be  due  to  the  coutmction  of 
involuntary  nius^nilar  fibres  lying  under  tiu^  skin.  These  skin  reflexes 
an?  I>e3t  seen  in  animals,  especially  horses  and  cows,  for  the  sting  of  a 
fly  is  capable  of  setting  up  a  little  flbrillary  twitching  in  the  skin  of 
tijeir  bodies  in  almost  any  part.  The  following  table  (HI.)  gives  a  list 
of  the  skin  reflexes  found  in  man,  the  method  of  thvir  production,  and 
the  level  of  the  spinal  cord  that  is  >up|M>sed  to  control  theui,  though 
^  ^not  certain  that  tliey  are  under  tlie  control  of  a  direct  spinal 
lism : 

TablJ5  in. — Localization  of  Skin  Reftexfsi  hi  the  Spinal  Cord. 

Keflex  ftcts.  t^eaUmtlon  in  SL'j?nicnt. 

Epigastric  reflex:   Strokinjz:  breast    causes    Seventh  to  nitith  dorsal. 

diaiplin^  of  the  epiga.'^trium. 
Cremasteric  reflex:  »Stroking  inner  side  of     First  and  second  lumbar. 

tb)};li  cau>n:*h  retraction  of  scrotum. 
Glitt4'al    reflex :    Stroking    buttoek    causes     Fourth  to  fifth  lumbar. 

dimpling  in  the  fold. 

Tlie  skin  reflexes  are  usually  lost  in  those  diseases  in  which  the 
tendon  reflexes  are  exaggerated.  They  aiv  also  lost  in  bniin  diseases, 
but   never  in  hysteria.     They  arc  never  exaggcnitcd. 

The  reflex  mechanisms  controllingr  the  bladder  and  rectum  are 
complex  and  are  located  in  the  fofirth  and  fifth  sacral  segments  of  the 
<ipiDal  cord.  The  sen.sori'  inipidsrs  setting  up  this  mechanism  come 
from  the  mucous  membmne  of  the  bladder  or  of  the  rectum,  and,  pitss- 
ing  inward  to  the  eonl.  priKlutn^  two  ^rpanitr  (effects:  one  is  the  active 
motor  impulse  of  contraction  in  the  musrh-s  which  empty  these  orgiuis  ; 
the  other  is  an  iidiibitory  impulse  arresting  the  action  oi"  those  tuuscles 
which  nornudly  exert  a  constriction  at  the  ofjening  (tf  thes<'  organs. 
Such  evacuation  of  their  contents  by  a  reflex  act  nuiy  otvur  without  the 

[>wle<lge  of  the  individual  or  without  his  control  when  disease  cuts 

the  lower  part  of  the  con!  from  its  communication  with  the  bruin, 
I  in  a  tninjjversc  myelitis  of  tlie  dorsal  region.     We  then  have  a  con- 
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dition  knowD  as  active  iiicoiitineiitT,  in  wliirli  the  orjjans  an*  emptied 
spontuneuusly  at  intervals  in  a  normal  inaiuKT.  Tfic  intfliaiiisin  itself, 
however,  rnay  be  tleHtroytHl  by  any  lesion  of  the  sacnil  n^^ion  of  the 
spinal  cord.  Under  thene  cireiimstaneefi,  the  reflex  arc  iM^ing-  hroken 
and  the  motor  cells  controlling  nnis^cular  action  being  dej^troyed,  the 
orgiins  are  no  longer  controlled.  They  then  fill  up  to  their  utmost 
limit  and  evacuation  haw  to  be  attained  by  outi^ide  aitl.  In  some  indi- 
viduals a  distention  of  the  bladder  tinally  overcttmes  a  const lictive 
action  of  the  sphincters,  and  then  there  is  a  constant  leakage,  ]>rcMhicing 
a  passive  incontinence  of  urine,  but  the  rectum  shows  no  tendency  to 
empty  itself.  In  some  individuals  the  constrictive  action  of  the  sphinc- 
ters seems  to  Ijc  unusual ly  strong,  and  occasionally  a  distention  will 
lead  to  a  rupture  of  the  l>ladder  iiuher  than  to  its  evacuation  by  water 
pressure.  Sometimes  there  is  a  |KTmanent  weakness  of  the  spliincter 
and  a  constiiut  dribbling  of  urine  without  any  <listention  of  the  bladder. 

Disturbances  in  the  action  ol*  the  bladder  and  rectum  constitute 
the  chief  sources  of  danger  in  spinal-cord  disease,  for  a  retention  of 
urine  is  liable  to  set  up  eiitarrhal  conditions,  and  finally  cystitis,  and 
the  evacuation  by  means  of  a  catheter  is  liable  to  lead  to  the  infection 
of  the  bliuhh'r  by  germs  unless  the  catheter  is  absolutely  aseptic.  Such 
a  cystitis  when  once  set  up  very  often  leads  to  pyelitis,  nephrilis,  and 
death;  henee  the  greatest  care  is  to  l>t^  taken  of  the  bladder  in  spinal- 
conl  disease.  The  evacuation  of  the  rectum  must  also  be  carefully  at- 
tended to,  even  though  this  involves  its  emptying  by  digital  maniptda- 
tion,  as  is  commonly  the  case.  Disturbance  in  the  action  of  the  bhulder 
and  rectum  occurs  in  abiiost  all  forms  of  spinal-cord  ilisease,  anit  therefore 
is  not  diagnostic  of  any  one  sjx'ciat  jMithoJiigical  lesion  or  of  its  location. 
It  nircly  oc-curs  in  hysteria,  though  retention  is  (Hxastnnally  present. 

The  Gait  in  Spinal  Disease. -=In  various  forms  of  sjiinal-cord  dis- 
eases the  position  and  gait  assumed  involuntarily  by  the  patient  in 
walking  are  aljnormal.  In  diseases  which  prtnluce  the  first  type  t)f 
paralysis — r.  */.  lateral  sclemsis — the  gait  is  a  stiff  one:  the  hips  and 
knees  are  held  rigid  and  adducted,  so  that  in  walking  tlic  knees  apjK'ar 
to  touch  or  even  to  overhip,  and  l!ie  feet  are  not  lifted  from  the  tloor, 
and  henee  an^  dragged  or  are  pulled  forward  with  efiort,  the  great  toe 
scraping  the  floor.  At  the  same  time  the  tendency  to  ankle  clonus  fre- 
quently leads  to  trepidation  (tf  the  entire  limly  from  the  shaking  of  tlie 
foot.  These  jxitieuts  cann<»t  step  out  freely,  ami  hence  their  steps  are 
very  shurt,  Init  (juite  rcpular  in  length.  They  rise  from  a  ehair  or  sit 
down  slowly,  there  Ijcing  an  apparent  resistance  to  the  flexion  and  ex- 
tension of  the  joints.  Their  motions  are  not  awkwaRl  and  can  be 
giiiiled  accurately.     This  has  been  named  the  spastic  f)(tH. 

In  diseiises  involving  the  lumbar  crdargement  of  the  conl  and  affect- 
ing the  gray  matter  ah*ne  or  the  entire cord,  and  producing  the  second  type 
of  pimlysis,  the  gjiit  is  i\iv  parafiflie  gaU.  As  the  muscles  grow  weaker 
the  support  of  the  joints  becomes  im|K^rfect,  so  that  the  aid  of  eanes  and 
crutches  is  ucedcii  to  supjxtrt  the  hip,  an<l  there  is  a  tendency  for  tlie 
knee  to  be  over-cxtemled  and  tor  the  ankle  to  turn.  The  piralysis  of 
the  muscles  of  the  thigh  makes  the  ortlinary  lifting  of  the  feet  from  the 
floor  impossible,  and  hence  the  leg  is  tlniggcd  along  the  fliior,  tlie  inner 
side  of  tne  foot  touching  the  Hoor,  and  the  limb  dragging  rather  loosely 
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t$s  it  u  pulled  forward  between  the  crutches.     There  is  none  of  the 

[tiflrnc!$<8  of  the  spastic  giiit  jind  ntme  (tf  tlie  uncertainty  of  the  ataxic 

ail.     If  the  anterior  tibial  ^rotip  <jf  nuiscles  is  paralyzed  coiiipletely, 

will  be  a  drop-toot,  and  if  this  ]ii>'<'e(k's  paralysis  *A'  tlie  thi^h  or 

lone  present,  then  the  jKitientin  sleppiti^  tVirwanl  lifts  the  leg  higher 

ban  normally  in  order  to  avoid  stubbing  the  toe.     This  has  been  termed 

the  xleuping  gaiiy  as  the  |iatient  has  the  appearance  of  stepping  over  an 

E>l)i9tacle  in  hh  way  or  of  raising  his  h^gs  as  if  about  to  go  up  stairs. 

Juch  patientH  are  soon  unable  to  rise  from  a  chair  or  to  ascend  steps. 

In   posterior  sclerosis  (kK*oniot()r  ataxia)  the  gait   is  uncertain,  the 

ptrps  l>eing  of  irregular  length*  the  piiticnt  not  a|i|K*aring  to  place  the 

fi.»ot  upon  the  ground  in  the  position  in  which  he  dt-sires  to,  and  hence 

"be  Ioe4^  his  balance  frequently  and  nuikes  irregular  elforts  to  preserve 

He  rises  with  difficulty  from  a  chair,  spreads  his  feet  far  aptirt,  and 

Iways  for  a  moment  after  rising  in  order  to  get  his  balance.     As  the 

uiwlvances  the  gjiit  becomes  more  irregular,  with  a  tendency  to 

s,  to  too  great  liftiirg  of  the  foot  from  the  floor,  too  sudden  and 

violent  placing  of  tlie  fmit  downward  upon   the  floor,  so  tliat  the  gait 

has  been  called  a  Hiamping  gait.     The  feet  are  uniformly  placed  too  far 

art,  as  the  patient  8eek8  a  wide  ba«e  of  support.     The  irregularity 

the  gait  is  increased  by  an  attempt  to  walk  backward  or  to  walk 

ird  with  the  eyes  closed.     This  has  been  named  the  ataxic  fjaii. 

The  Position  Assumed  in  Bed. — A\'Iieu  the  j>atient  is  coutiucd  to 

bis  be<l  after  an  injury  of  the  spinal  cord,  such  as  occurs  tVonn  fnictures 

dislocations^  the  position  ansunu'd  in  bed  differs  according  to  the 

of  the  injur\*. 

If  the  sacnd  segments  are  crushed,  the  patient  is  unable  to  move 

feet  and  ankles,  and    lience  the  feet  lie  tu  an  exteud<'d  position, 

_iming  llie    |M>sition    of  droj»-lbot.     The    thighs  and    knees  can   be 

loved  in  this  condition. 

If  the  lesion  involves  the  hiwer  half  of  the  lumbar  enlargement, 
jatient  lies  with  the  thighs  dniwn  up,  the  legs  flexed,  and  he  is 
jradde  to  straighten  the  legs  voluntarily  or  to  lift  the  feet. 

If  the  lesion  involves  the  entire  lumbar  enlargement,  the  patient 
with  tlie  thighs,  legs,  and  feet  extendc<l,  aud  cannot  move  them. 
"■If  the  lesion  is  in  the  (kirsal  region,  the  lower  extremities  are  para- 
lyzeil  nn)re  or  less  completely,  but  there  is  no  tendency  tt>  dnip-fi»ot, 
ind  the  limbs  offer  some  resistince  to  |Kissive  motion,  the  tendon 
pflexes  being  exaggerated  and  the  muscles  somewhat  rigid,  unless 
been  a  total  destruction  of  the  conl,  under  which  circum- 
^^ithe  muscles  arc  relaxed  aud  the  tendon  reflexes  lost. 
'the  lesion  involves  the  first  dorsal  and  last  cervi<'al  segments,  the 
^^hanclft  will  l.>e  in  a  position  of  maiv  vn  grift\,  but  the  elbows  aud  shoul- 
I^HfdcrK  can  be  freely  moved. 

^^H  If  the  seventh  wrvical  segmmt  is  destroyed^  tin*  forearms  are 
^^■|KirtiaIly  flexed  and  lie  upon  the  Ixwly  with  the  hands  pnuiated.  Vol- 
^^■HurA'  movements  of  the  wrist  are  impossible,  but  the  elbow  aud  shoul- 
^Hlf  can  be  moved. 

If  the  lesion  lies  at  the  sixth  cerv-ical  segment,  the  arms  are  abducted 
fmm  the  tude,  the  tbrearms  are  supiuated,  wrists  aud  tingers  being 
paralyzed. 
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If  the  lesion  is  iit  the  fifth  segment,  the  arms  lie  extended  and 
rckixed  at  the  .side  of  the  b<xly,  all  motion  beiiij^  impossible, 

Tliese  forced  pisitions  aR'  assumed  Ixranse  of  the  faet  that  at  any 
level  of  the  eord  the  mti.s<"les  eontrollinl  at  and  Itelow  the  lesion  will 
be  jMiralyzeil,  and  those  eontroHrd  by  ilie  cells  just  above  the  lesion 
will  be  actively  contracted  by  the  state  of  irritation  into  wliirh  thrir 
nuttor  centres  are  thrown,  or  if  two  centres  of  opjxjsing  action  arv 
irritated  tx^ether,  the  stronjt;:er  will  overcome  the  weaker,  and  the 
resnltinp^  position,  once  assinncd^  cannot  be  <'orrected  voluntarily  ;  hence 
the  fixed  position  once  ai^snnied  is  niaintaiuctl. 

Disturbances  of  sensation  are  important  symjjtoms  of  spinal-eonl 
disease.  Any  irrilability  of  the  sc(iM>ry  areas  of  the  cord  may  lea<l  to 
a  hyi>ersensitive  condition  of  the  skin,  to  the  perception  of  ordinary' 
impulses  as  extraordinary  ones,  i^ud  hence  to  the  Um  keen  appreciation 
of  any  sensiitlou  which  may  be  started  up.  The  irritation  in  the  eoitl 
may  W  so  great  as  to  lend  to  halbicinations  of  sensation  ;  that  is,  to  the 
perception  of  sensations  in  the  skin  which  are  set  up  in  the  cord  and  do 
not  really  come  from  the  skin  (similar  in  on<»in  to  the  tint;:]in^  felt  in 
the  little  tingcr  on  eompiv'ssing  the  ulnar  nerve  at  the  elbow).  Hence 
in  any  disease  of  the  cord  during  the  early  staf;e  of  congestion,  or  in  the 
irritation  produced  by  beginning  sclerosis,  patients  commonly  complain 
of  tingling  and  numbness,  of  sensations  of  burning  or  of  cold,  of  sensa- 
tiousiff  pain,  of  fulness,  of  pressun*,  and  of  weight.  Thes<'  sensations 
are  refcrn^d  to  tlie  skin  or  to  tiu*  limlis,  aud  to  tin*  particular  parts  of 
the  skin  and  limbs  which  correspond  to  the  segmeut  of  the  e<jrd  whieh 
is  irritated.  These  sensations  are  classed  together  under  the  term 
"  panesthesiie." 

Any  destruction  of  the  sensor}'  areas  of  the  eord  will  lead  to  a  sii8- 
pension  of  sensations  \vhi<'h  are  classed  together  a>  auapstbesiie.  Sensji- 
ttons  are  of  seveml  kiufls — namely,  sensations  tif  t4nieh,  the  loss  of 
which  is  tactile  anaesthesia  ;  scnsiitions  of  pain,  the  loss  of  whieh  is 
analgesia ;  sensiitions  of  temperature,  the  loss  of  which  is  tliermo- 
amesthesia ;  and  sensations  of  muscular  sense,  the  loss  of  which  leads 
to  imjK^rfect  co-<mbnation  or  ataxia.  As  these  sensiitions  reach  the 
spiiud  <'onl  through  tlic  st^nsory  nerve  roots,  any  disease  of  these  nerve 
roots  ailects  uniformlv  all  forms  of  sensibility.  But  the  sensory  nerve 
roots  transmitting  these  sensnliotis  separate  from  tme  aTtother  after  tluir 
entrance  into  the  cord,  and  pursue  ditlerent  courses  in  their  way  npwanl 
to  the  brain.  Hence  it  is  |M)ssible  for  one  form  <tf  sensjition  to  \w  lost 
while  the  others  are  preservcnl  in  diseases  atfctiing  different  tracts  in 
the  spinal  conl.  Thus  in  iliseases  of  the  root  zone  i>f  the  column  of 
liurdacli,  through  winch  all  sensations  pass,  we  bavi>  anue-^thcsia,  anal- 
gesia, anil  ataxia.  Tn  ili-e^iscs  of  the  ccntnd  gray  nuU tcr  of  the  cord 
we  have  analgesia  and  tluvrmo-ana'sthcsia  without  anresthesia  or  ataxia. 
In  diseases  of  tlie  j>osJcnf>r  columns  of  ihe  cord  we  may  have  ataxia 
alone  or  assoeiatea  with  anaesthesia.  The  course  of  these  various 
impulst^*s  into  the  eord  and  upward  tlirough  the  eord  is  not  as  yet 
absolutely  determined,  but  so  tiir  as  it  is  known  it  is  shown  in  the 
diagrams  ( Figs.  17,   IH,  pp.  1>1,  I)2t. 

The  sensory  fibres  are  the  axtms  of  neurons  situated  in  the  posterior 
spinal  ganglia,  and  if  they  are  cut  off  from   connections  with  these 
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3a  by  any  lesion  of  the  nerve  root 
ly  U'^iion  within  the  cortl,  they  will 
j<*gi'n«Tate  f  mm  the  fMjint  of  ler^ion  <m- 
lanl.     A  &tM<ly  of  the  detj:eneratioti5i 
ifi^liowing  h'^ions   of  tlio    nerve    root^ 
uul    following    tmnsverse    lef*iony    of 
iie   !*pinal    eord    has   given    us   some 
Icnow ledge  of  the   conree  of  the  seu- 
ory  tracts. 
The   fibres  of  the  posterior  nerve 
^entering  the  cord  divide  in  a 
nmnner,  one  bnineh  turning 
SowTiMrard  and  the  other  upward.    Tlie 
brunoh  which  turns  downwiinl  isshctrt. 
It  <l<r;9cen(U  in  the  portion  of  the  eol- 
anin    nf  Burdach  lying  anterior  and 
(Ufrnal  to  the  nx)t  zone,  and  tenni- 
hy  sending  it>  fibres  (collaterals) 
the  gray  matter  of  the  jMhSterior 
The  spetrial  function  of  thetie 
I  is  tmknown.    The  branches  that 
up  are   of  various  lengths,  and 
'  fibres  ascend  all  the  way  to  the 
medulla ;  these  are   the    long  sensory 
Ciacto.      The  great    majority   of    the 
liniiich«&    which   turn  upwanl   termi- 
nate !50on  after  their  entrance  into  the 
ooid  in   the  s<L*gment  into  which  they 
€nl«r   or   in    the  segments  just  above 
~" : ;  tbe^  are  tlie  short  sensory  nerve 
5brt».     They    terminate    in    hranches 
inmnd  the  cells  of  the  gray  matter  in 
}»e  posterior  and  anterior  horns   and 
the  central   gray.     A    few   of  t!ie 
Sbres   also   turn    upward   in   a  small 
xme  lying  near  to  their  entrance,  and 
etween  the  lip  of  the  ]Kisterior  liuin 
periphery  of  the  cortl  known 
iier*8  column. 
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Tlie  course  of  the  long  sensory 
tracts  is  pretty  well  known,  and  is 
well  illustrated  in  the  iipires  liere 
given  (Figs.  17  and  IS).  When  a 
single  nerve  rcMit  is  injured  or  de- 
stnived,  the  area  of  degeni-ration  at 
it*  point  of  entranee  inttt  tlie  ciml  i,s 
quite  extensive,  but  at  higher  levels 
in  the  cortl  the  area  of  degeneration 
grows  smaller,  and  at  the  junction  of 
the  eord  with  the  niedulla  it  is  quite 
limited  in  extent.  This  is  well  illus- 
trated in  Figs.  19  to  21,  which  show 
the  area  of  degenenition  in  a  case  of 
unilateral  tumor  involving  the  second 
and  thinl  lumbar  nerve  rrKiLs.'  It 
will  he  M'en  that  at  the  second  knnhar 
segnient  the  entire  nerve-root  zone  in 
the  column  of  Bnitlaeh  is  {Icgencr- 
ated.  Ill  the  n)id-<lorsat  region  thi.** 
degeneratifin  is  limited  to  a  small 
straml  in  the  column  of  Goll,  and  in 
the  cervical  region  t<v  a  small  strand 
also  in  the  column  of  (loll  and  near 
to  the  median  line.  This  ea^e  con- 
firms the  results  of  physiological  ex- 
f>erirnent.s  in  which  the  posterior  rot)t,s 
lave  betmdivide<l  in  monkeys.^  Such 
a  case  demonstrates  that  of  the  large 
number  of  nerve  fibres  entering  in 
any  one  jwistertor  nerve  root,  but  a 
few  extend  all  the  way  up  to  ti 
nictbdla.  If  a  stnnes  of  ca^es  of  trana 
verse  lesion  of  the  cord  is  studied, 
transverse  lesion  in  difftTent  cases 

'  Case  reportetl  bv  VmL  Wiu.  Osier;  Jbi 
Men,  and  Mer.  Ihteaiv,  \i<s{i,  p.  499. 

'  Bf.Urttfje  znr  Anah/mie  dcs  Vmimlnrrve 
stf»ttins  innlHmniltre  de»  Ihtckannnrkcjt,  von  Prof. 
Dr.  J.  Slng«r  uud  Dr.  E.  Muuzor  in  Tra^;, 
Wien,  1890. 


DlaRTRro  fthowlDg  the  course  of  lonp  sensory  col- 
umn!'in  the spinnl  cord;  -S  sensory  nerve  roi>l« 
wh<i»i'  fibTva  futer  tlif  ro<it  xmie  Mml  the  crny 
mm  tor.  On  the  riKht  »i<U<  of  the  illnerfttn  lne»e 
nbrcs  torminnte  nlHiut  the  cells  of  the  column 
of  riurk  {<'),  whence  t\hn-»  tuibr  into  the  ritrht 
direct  cerelM-Unr  enlnmn  [In  »,  iiml  thus  upward 
to  the  cerebellum.  Senitnry  llbres  ulso  tcmit- 
nntc  about  the  intrintde  cells  of  the  cord  iri, 
whence  (ibrct  en***  to  the  o|>rM>sltu  fihle  and 
Hsceiid  in  the  column  of  <.«.\m  r-  ir.>.  (Hi  iht.- 
left  side  of  the  dl«i£rnii  ,  ,, 

to  terminiite  arouufl  ii  ' 
mutter  I  A'),  whence  libs  •  i    i  y- 

SMite  side  «>f  the  cord  auJ  uacvud  Lu  Uic  aaiero* 
teral  column  {ALh 
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the  ookmins  of  Goll  and  Btirdacli  m'ciipicd  by  the  long  sensory  fibres  coin- 
ing up  from  tlio  variouii  bogiiieritti  below.  This  is  shown  in  Fig.  17. 
Willie  the  lesion  in  the  jxisterior  njot  zone  eauses  an  iiseending  degener- 
ation in  the  [X)sterior  eolumns  only,  it  lia^  been  fonnd  thiit  a  tnoisverse 
lesion  of  the  eortl  wiittses  iin  :iseending  degeneration  in  the  direet  etre- 
bcllar  column,  the  antero-lutend  aseending  tniet,  or  eoliimn  of  (rowers, 
and  many  fibres  tif  shorter  or  longer  extent  in  the  eolumn  of  Bnrdach 
and  in  the  ant-ero-latend  eolnnins.  As  degenenition  only  occnrs  in  a 
fibre  whieh  is  cut  off  from  itvS  neuron,  it  is  evident  that  the  neurons  of 

Fig.  22. 
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AHConrltnR  degvii<»ralluii  in  the  mid-dorsal  ropton  after  Iransverao  myolitia  nt  the  first 
lumbar  icifiuent,  Thi' dejrent'rtttiiui  aflVcti*  tlu»  |K*U'rtur  median  i'i>lumu»,  lujrvthtT  with  the 
marginal  tone  at  the  Imis**  of  the  postorior  ••ommiwurc,  hIm>  th*-  direct  cerebellar  columiu,  th« 
coluraaa  of  GoMers,  oud  many  Qbroii  in  the  anttToliiicrnl  c-ulumns. 

which  these  degenerated  fibres  are  branches  lie  in  the  cord  ittsclf  and 
not  in  the  |K»sterior  s]>inal  ganglia,  It  has  been  stated  already  that 
the  majority  i>f  the  fibres  entering  a  posterior  root  zcnie  are  short  fibres. 
Thes*^  terminate  in  tine  brnshes  about  the  cells  lying  in  the  p<»sterior 
gray  matter  and  median  gray  matter  of  the  spinal  cord.  Nunierons 
neurons  be  in  these  regions  of  the  gray  matti'r,  ami  these  neurons  scn<l 
out  their  axons  into  the  hiteral  eolumns  of  the  eoni,  where  they  turn 
upward  t4nvard  the  inedullaj  fnnning  the  long  and  short  sensttry  eobniios 
whoso  existence  is  pmven  by  the  sfialy  of  degencnitioiis.  Figs.  17  ami 
IH  show  tlio  situation  of  these  cells  in  the  imstcrior  and  metlian  gray 
matter  of  the  corti  with  their  axons  passing  into  Uie  varioua  colunin&(. 
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tn  Kij^.  17  it  will  Im'  iiotK^'d  that  sotiic  colls  send  their  fibres  into  the 
cialtunitft  tif  thr  ironl  on  the  side  oti  whicli  they  lie.  Those  are  temiod 
taiitoaic»rr  noiirtms.  In  Fig.  18  it  will  be  seen  that  some  cells  sentl 
Lth««ir  filtn"?*  mT<»s8  the  inedian  lino  into  the  Mpposite  columns  of  the 
unl,  Tht^M?  are  termed  fuirrutueir  iwuron^.  In  both  ligures  the 
iiitm<T»>ii»  fibres  fn>in  tlie  t»eniw>ry  nerves  eiiteriniar  the  gray  matter 
iimJ  lerttiiuating  around  tlicse  neuront*  are  seen.  It  \s  thus  evident 
iiC  the  course  of  the  sensory  inipulrtoft  coming  in  through  the  short 
[If)'  oerve  fibres  is  verj'  complex.     And  it  is  ovichtit   that  while 
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flT»t   donutl    tcpntftit   nnor   truDBVcnsc     lesion   of  ihe    filth 

J  ■!<  L'liciHtt ifTiii-  Alt  of  (hv  iiobtfrior  colunm!>  escoptlnjf 

ri>ei  cervtH'Unr  ftilutuii*  ttiuJ  i'ttlumii»  of 
iiiB.    A  fuw  dugvtK-ruted  tibrcs  arv  !»e«n 


.::Hiiii-<  r  jM--  Upward  on  the  same  side  on  which  they 
iDV  seofiory  impulses  arc  sent  across  the  cord  and  pass  up  on 
0te  inde. 

fc  faeien  aln?ady  stated  that  sensations  entering  the  cord  are  of 
It  is  n<»t  yet  jH>ssible  to  assign  a  s]>eeial  jinth  to  each 
si-n^itions,  but  it  NHjms  j)robable  that  the  H."ns;itions  of 
ir  N  Ti  ^  "  upward  in  the  long  fibres  of  the  posterior  euhimns 
ia  the  iitn t :  ivnbellur  tract  of  the  same  side  upon  which  they 
enter;  thst  the  Hennations  of  tem{)eratnre  and  of  fxiin  pass  in  the  short 
Qam  to  th<*  winliul  gray  matter  of  the  side  on  which  they  enter,  arc 
iWo  tekirn  up  by  n^'w  mnnms  which  tmnsmit  them  iur<»ss  the  con! 
and  upmrtl  iw  ^  o-lateral  trad;  that  the  t^ictile  impulses  enter 

thv  pelerior  C'  iid  also  the  gray  matter  of  the  conl,  and  are 

takatn  op  by  neoruos,  some  of  which  i^cnd  their  tibres  into  the  colurnDs 
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of  tln'  sunno  .si<lc  ;  but  the  iimjonty  sotitl  tlioir  fiftrcs  a«*ros>*  the  median 
line  into  line  aiiteni-Iiitorul  coluniiiss  of  ttio  opposite  side  (Fig.  18,  AL). 
It  can  Im?  jx>sitive!y  htiited  that  a  condition  of  ataxia  implies  a  lesion 
of  the  posterior  eohitun  of  the  eord  ;  that  a  oontlition  of  analgesia  and 
theriiirwinalgesia  implies  a  lei?ion  of  the  eentr.it  gi*ay  matter  and  of  the 
ascending  antero-latei-al  fibres;  and  thai  a  eomlitiiin  of  tactile  anaes- 
thesia implies  widespivad  {legeneration  in  the  ante nj- lateral  and  poste- 
rior eolumns  of  the  cord. 
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Aflccndlng  deiteneratlon  at  the  dtXh  cervical  setrmciit  after  tmosrerte  toyelttts  at  ll»  clKhth 

dorsiil  «cKiiH-iil. 

In  a  unihiteral  lesion  of  the  cord  it  is  risnally  f<tnnd  that  there  are 

tactile  ana'sthesia,  analgesia,  thei*nM>-analgesiu  in  the  side  of  the  bmly 
opjxtsite  t<>  the  lesion^  together  with  some  hyjx-nesthesia  of  all  tliose 
sensations  in  the  &ame  side  of  the  IkkIv  an  the  lesion  ;  and  it  is  from  this 
ctinieal  fact  that  the  conehiKion  is  reachc^l  that  sensor)'  impnlses  paes 
across  the  eord  and  ascend  in  the  eohimns  <tf  the  opposite  sitle. 

In  syringomyelia,  in  which  the  centra!  gray  matter  of  the  eord  alone 
is  affected,  there  is  a  loss  of  temjx^niture  antl  pain-sense  only.  This 
occurs  on  the  side  of  the  lesion.  It  has  been  snp|Mis,'il  until  recently 
that  these  sensiitions  were  tmnsmitted  upward  in  the  cijhnnn  of  (jiowers, 
but  recent  rases  prove  that  this  column  |Kisses  to  the  cerebellimi. 

In  locomotor  ataxia,  in  which  the  lesion  is  limited  to  the  posterior 
rtK>t  zone,  all  the  sensiitions  are  niort^  or  less  im]iaiR'd,  and  there  is  sec- 
ondary degenemtion  ascentling  in  the  posterior  e(thimns  oidy.  In  gen- 
eral myelitis  all  tla'  si'usory  tniet.s  arc  implicated,  and  here  too  all 
forms  of  sensation  are  impaireel. 

In  transvers*'  lesions  of  titc  eord  at  any  segment  it  is  evident  that 
the  inipnlses  reaeliing  that  segment  fmnn  its  own  pair  of  nerves,  and 
the  impulses  passing  through  that  segment  to  and  frtjm  ihe  segments 
hchiw  it,  will  be  cut  off;  hence  after  transverse  lesions  there  is  a  condi- 
tion of  total  aniesthesia  in  the  body  below  the  segment  which  is  de- 


Areas  of  Aneesthesla   upon    the   Body  aRer  Lesions  in 
Ihe  Various  Segments  of  the  Spinal   Cord. 

The  ftevimenU  of  the  «?ord   are  numbered:    C  I   to  VIII,    D  I   lo  Xll.  L  1   to   V, 

S  I  to  ^,  and  ihe«»i?  number*  are  placed  on  llie  region  of  the  akin  supplied  by  the 

iry  nerve*  of  Ihe  corr-espondinfl  segment, 
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If,  then'fiirc,  n  aerios  of  eases  i?  brought  together  of  lesions 
[>nl  in  every  *iegtnent  from  the  hist  siicnil  up  to  the  upper  cer- 
'  if  the  area  of  iintesthesia  in  the  Ixxly  in  caeli  of  these  eases 
t»  aecoTf  nninod,  it  is*  evident  that  it  will  be  possible  to  ascer- 

cain  the  <  -\on  «>f  the  hkin  related  to  the  individual  segments  of 

tlie  ffpinai  coiti.     In  Plate  I.  these  areaj^  are  carefully  laid  down.     It  is 
*  lt*nt,  lheref<»re»  that  in  any  case  of  spinal-eord  diseat^e  it  is  necessary 
test  the  Ncnsatioui*  and  to  eomiwre  the  area  of  aniesthesia  w^ith  the 
I  given,  and  thus  to  determine  the  level  of  the  spinal  eord 

Fio.  25. 


I  la  Uw  poiicffior  columns  at  the  Om  doranl  region  lu  a  cmc  of  locomotor  nuul*. 

■iiatiil.     It  »  to  be  remembered,  however,  that  the  skin  of  the  body 
i»  plendf  '"  1  with  sc»nHor>'  nerves  whieh  anuHtomo^e  freely  at 

tkor  terii  I  the  researches  of  Sherrington  have  demonstrated 

tkat  eadi  part  of  the  ^<kin   is  supplied   with  senw)rv  nerves  from  two 
pnt  w^'irmcntHi  of  the  eorel ;  hence  a  condition  of  ana?stheHa  in  the 
ft  f*uppen»«ion  of  function  of  twti  segments  of  the  cord  at 
lorn  one  Kginent  alone  wen*  affectcil,  the  segments  above  and 
ft  wtmld  \n'  capsiblc  of  8Up]>lying  tlie  skin  with  sensation.     This 
loflion,  tirnwii  by  Slitrrington  fn»m  physiological  exfK'rieuce,  I  have 
Brmr-d  in  n  niM-  i»f  spinal  iliseas*  in   Mhich  it  lieeame  necessary  to 
the  posterior  nerve  r<x»ts  at  the  sixth  dorsal  level. 
„i  uot  priKhice  any  anjesthesia  anjund  the  IxmIv,  iK'cause 
^mod  «v<*nth   nerves  supplied   the  skin  of  the  trunk   in  the 
Hutticicutly  to  prevent  aiucsthesin.      If,  how- 
ire  divitled,  a  zone  «>f  aiuesthesia  is  pr<Hlu«'c<l. 
,  of  adjacent  sensory  areas  is  not  to  be  for- 

It level  of  the  hegment  atfcH^ted.     Thus  if  in  a 

the  amit  ctf  iin«*9«1tiesia  on  the  IkhIv  eorres]Kmd  to  the  section  i^hown 
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in  the  diiiLcnim  as  lu'longin;^  U^  the  -'<o<mui(1,  thinl,  frmrtli,  ami  fifth  sacraF 
SL'gniL'nts  of  the  cont,  tlie  legion  of  tliL*  cuni  uinlotilitcdly  iovolvo>  the 
first  s'lcral  .segment  also,  but  is  certainly  not  any  hi-j^lier. 

The  iletermirmtiuii  y>f  the  jiiTa  ni'  ana*sthesi:i  is  *A'  imrticiilar  import- 
nnce  in  cases  of  cdiiiprcssion  of  the  eortl  hy  tiinmr  or  by  disloi'atctl  or 
fnictiirnl  vertebne,  as  it  is  the  most  positive  iiulieation  of  tlie  exact 
level  of  the  ctml  which  is  iuvatleil  by  iliseasc.  Thus  in  the  cases  in 
which  tumors  have  l>ecn  successfully  removed  from  the  con!  the  level 
i>f  the  amt'sthcsia  has  been  the  jLriiiding  symptom  Uy  the  snrjj^ou.  In 
such  cases  the  normal  auatomicid  relatitm  between  the  segments  of  the 
spinal  cord  and  the  vcrtebnu  is  not  to  be  foi^gotten. 

8niall  areas  of  aniestlicsia  in  the  IumIv  corresponding  in  distribution 
to  the  diagram,  and  iSuc  to  small  localizeil  foci  of  disease  in  the  spinal 
cord,  are  found  chieily  in  syringomyelia,  in  hemorrhages  in  the  ci>i"d, 
in  small  areas  of  softening  in  the  cord,  or  in  tumor  of  the  coixl.  Tbes*.* 
lesions  destroy  the  terminal  filaments  of  two  or  three  sensory  nerves, 
and  do  not  invade  the  lung  tracts  coming  from  the  parts  below  the  level 
of  the  lesion  ;  hence  hx'atiz:cd  aiuesthesia  is  indicative  of  a  small  limited 
lesion,  not  of  genend  transverse  diseases.  8tich  small  limited  lesions 
ai'c  not  very  common.  In  all  cases  the  ana?sthetic  area  fades  gradually 
into  the  area  of  normal  sensibility.  In  hysteria  the  line  of  demarka- 
tion  between  sensitive  and  insensitive  skin  is  ranch  sbarjRT. 

The  determination  of  the  exact  area  of  anaesthesia  in  any  case  is  of 
great  service  also  in  diHcrentiating  lesions  of  the  spinal  cord — first, 
from  lesions  of  the  nerve  Iruuks;  secondly, from  lesions  of  the  cauda 
ctpiina ;  thirdly^  from  hysteria;  fourthly,  from  multiple  neuritis.  In 
lesions  of  the  nerve  trunks  the  tlistribution  of  the  anaesthesia  is  dilTerent 
from  its  distribution  in  the  spinal-cord  affections.  This  will  Ije  evident 
if  the  areas  in  Plate  II.,  showing  the  distribution  of  the  nerves  of  tlie 
.skin,  are  comjKired  with  the  areas  in  Plate  I.,  showing  the  distributiou  of 
the  nerves  from  the  segments. 

Fractures  of  the  hmer  lumbar  vertebne  or  *if  tlie  sacrum  ttftcn 
prcKlnce  pressure  upon  the  wtuda  equina.  It  has  been  found  that  when 
such  pressure  is  slight,  it  is  the  nerves  lying  innermost  within  the  cauda 
which  sutfer  most,  an<l  the  greater  the  compression  the  gn.niter  the 
number  of  nerves  which  suffer.  The  distribution  of  the  anaesthesia  in 
camlal  lesions  resembles  closely  the  (listriluition  of  amesthcsia  in  lesions 
of  segments  of  the  cortl,  ami  from  a  stntly  4>f  the  aiuesthesia  alone  it  is 
inijMkssible  to  differentiate  absohitely  a  4'aiulal  lesion  from  a  cord  lesi(ui. 
A  diagnosis  may,  however,  be  made — ftrsij  from  a  study  of  the  surgieal 
indications,  chiefly  of  the  nature  of  def<>rmity,  the  relation  of  the  ver- 
tebne  to  the  segments  i>f  the  ciird  l)eiug  rcuu*ndici\'d.  The  spinal  coitl 
end.s  at  the  first  lumbar  vertebra  :  heuee  any  iraeture  below  that  level 
ueces.sirilv  couipn\ss<'s  the  <'arida  etpiiua  and  d«>es  not  destrttv  the  spinal 
eord.  StH'ondly,  a  diagnosis  may  be  made  frtmi  a  study  of  the  paralysis 
which  aecompanies  the  antesthesia.  This  pamdysis  is  very  slight  in 
lesion.^  of  the  sacnd  segments  of  the  4M»rd,  Tints  when  a  U^sion  is  at  or 
U'lovv  tlie  third  sacral  si^'gmcut,  the  pandysis  is  cnnfincti  to  the  ]>eninei 
muselcs.  When  the  first  sjiend  segment  is  also  involveil,  the  jiandysis 
affects  the  anterior  and  jxisteriHr  tiltial  muscles,  and  it  is  only  when  the 
entire  huubsir  region  of  the  cord  is  destntyed  that  movements  of  the 
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The    Distribution  of  Sensory   Nerves   in   the  Skin. 
(After  Flower.) 

The  mreai*  of  the  skin  supplied  by  the  cutaneous  nerves  are  shown  in  finely 
looad  outline.  The  circles  on  the  trunk  show  areas  occasionally  anaesthetio  in 
•ysteria.  The  line«  across  the  linnbs  at  ankle,  knee  and  thigh,  wrist,  elbow  and 
houldttr  fthow  the  upper  limits  of  anaesthesia  in  multiple  neuritis  of  varying) 
ietfnees  of  severity. 
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lup-juint  will  be  affected.     In  cauda-er|uina  lesions,  on  the  other  hand, 

Bure  n]>on  the  nerve  roots  is  ofteti  sutticient  to  prwhiee  widosprond 

Lly:?is  when  t*«jn8«tion  is  but  slightly  atlwted.     Thus  in  the  lesinn  of 

I  spinal  eoni  tlie  <lisitnbiitif)n  of  tlie  paralysis  will  eorrespond  to  tlie 

neyrment  uf  the  cord  invade<I  by  disease,  iind  will  eoiTespnnd  (u  tUv  ilis- 

J  tribntion  of  the  anaesthesia  pnxlaced  by  a  lesion  of  tliat  se^aneitt,  while 

I  in  lessious  of  the  cauda  equina  the  distribution  of  the  [Kindysis  may  be 

\lDiich  more  extensive  than   that  indieated  by  tlie  tlistribiition  of  tlie 

tliesia. 

The  distribution  of  the  anaesthesia  is  also  of  much  service  in  dif- 

rn-ntiating  hysterical  paralysis  from  organic  iliseasc  tA^  th<'  spinal  eoni. 

Clutre-ot  pointcil  out  the  fact  that  in  hystericiil  j)ara|)legia  the  ana^thesia 

ever   involves   the   pjenital    organs  or   the   perineum   and    the   anus. 

iraly^is  of  the  bladder  and  rectum  is  a  very  rai*e  thing,  and  if  it 

L'ur  is  of  the  nature  of  retention  of  nriue  rather  than  of  iueoutiuence. 

*ig.  26  shows  the  area  of  ansesthesia  commonly  obs<?rved  iu  hysterical 

asf'M,  and  it  will  l>e  noticed  that  its  distribotinii 

ver\-  different  in  outline  from  that  iu  Plate  I. 

is  also  to  be  rememlx'red  that  iu  hysterical 

araidearia  there  is  no  reaction  of  degeneration 

the  muscles^  and  there  is  no  loss  of  tendon 

p6exes. 

In  many  cases  of  tranniatie  neurosis  or  of 

irritation  of  the  spine  folhtwing  injuries,  and  in 

the  ©o-called  spinal  concussion  ass<i>ciatcd  with 

,  amesthesia,  it  will  be  found  that  the  distribution 

[of  the  aniesthesia  corresjMinds  to  the  hysterical 

[ratber  than  to  the  organic  type. 

In  raultiple  neuritis  the  region  of  anaesthesia 

4siunes  a  sttx'king-  or  glove-shaped  area  on  both 

Bibs  symmetrically,  and  does  not  extend  to  the 

3nk. 

It  is  important  to  be  able  to  locate  the  lesion 

purately    in    spinal-cord    disease,   no    matter 

rhcther  the  lesion  thus  detennined  corresjMjnds 

;o  well-knt)wn  i'orms  of  spinal   disease  or  not. 

It  lias  recently  been  shown '  that  vascular  dis- 

iif  the  spinal  coitl,  hemorrhages  into  the 

i»nl  of  small  extent,  or  long  i>erfin-atiug  heuiorrhages  in  the  cord  of 

lateral  extent,  or  small  areas  of  Siifteuing  of  the  eoni  due  to 

ib<jsis    of  diseased    spinal    arteries    or    thi-ir   branches,   are    more 

common  than  was  snp|X)sed.     The  diagno>is  uf  these  onnditious  is  only 

ftible  by  an  accurate  study  of  symptoms,  and  such  a  study  may  indi- 

Jle  a  local  lesion  susj)ending  the  fimction  of  a  small  area  at  any  level. 

Ataxia. — Ataxia    is  a    symptf»m   of  sjiiual-CMrd  disease  dxw  ti»  au 

interference  with  the  muscular  sense  impressions  wliich   pass  into  the 

iiinl  through  the  posterior  nerve  roots  and  root  /.one  (Plate  Til).    Both 

,lhi*  automatic  and  voluntary  movements  of  the  body  are  guid<'d  Ijy  the 

ymprvssions  received  through  muscular  sense,  and  if  those  imjiressiona 

in-  I'll  king,  the  movements  become  awkward.     Such  movements  can  be 

'  R.  A.  Williamson:  MaTtchfMer  Mcdiml  Oironidfy  1895. 
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^u'u\(h]  hy  tli(*  eye,  and  heiiee  an  ataxic  will  always  '|H*rfonii  a  motion 
more  deftly  if  lie  watehes  the  limb  whieb  is  moved,  but  deprive  bim  of 
vision  by  ekising  bis  eyes  and  the  symptom  of  ataxia  is  readily  de- 
vi'hj^M.'d,  The  k"sit>n.H  of  the  spinal  I'ord  whieb  prtxbioe  ataxia  an^  those 
wbieb  liestroy  the  fibres  in  the  posterior  external  colnmn  <»r  eoinmn  of 
Bni-<hieh,  throngb  wbieh  tin-  Jibn's  pass  whieb  eonvey  t!ie  impressions 
of  mnsetdar  sense.  As  has  iKx-n  altvady  stated,  these  fiVires  pas? 
n])wnrd  and  dowinvanl  in  the  eolnmn  ni'  Bnrdaeh,  sending  their  col- 
iatenits  into  tbe  pisterifir  gray  matter  of  the  cord  at  different  levels,  r> 
that  ibi'  impressions  eoming  in  thrungb  a  single  nerve  are  eoineyeil  to 
many  segments  of  tljc  eoi\l.  In  a(hbtion,  there  are  tlie  long  tracts  pass- 
ing to  t!ie  medulla,  alreatly  described  in  tbe  eolnmn  of  (JctlL  \Vben 
one  thinks  of  the  very  numerous  and  complex  movemejits  winch  are 
involved  in  such  a  simple  act  as  lifting  a  glass  of  water  to  tbe  lips,  in- 
volving almost  the  entire  body,  made  in  order  to  preserve  its  balance, 
one  realizes  that  to  pro|K'rly  guide  any  movement,  however  sin^jtle»  a 
very  extensive  action  of  a  large  number  of  muscles  is  reipiiivfl.  This 
action  is  guitled  antonuitirally  tjy  the  m oscular  sense.  It  is  only  when 
tbe  ninscular  sense  is  interfered  witli  that  one  realizes  its  extensive  use 
and  its  constant  fnneti<m.  Tlu'  disease  in  which  ataxia  is  most  evident 
is  posterior  seh'rosis,  luit  any  lesion  affecting  tlu?  same  area  of  tbe  cord 
will  ]>r<K^lnce  ataxia.  Thiis  nridtiple  sclerosis,  (U*  tnmors  of  tlie  meninges 
on  the  posterior  surface,  or  tmuurs  within  tbe  conl,  or  syringomyelia 
when  it  involves  the  [Mjsterior  colnruns,  or  a  genenil  myelitis,  are  cap- 
able of  protlucing  this  symptom.  Tbe  ataxic  gait  has  already  been 
described. 

Pain. — Pain  is  a  symptom  of  considerable  imp<^>rtanee  in  spinal-cord 
disease.  It  may  be  felt  in  tbe  spine  itself;  that  is,  in  tbe  back  and 
deeper  structures,  under  which  circnmstances,  as  a  rule,  there  is  a  more 
or  less  extensive  affection  f>f  tbe  lU'rve  roots  or  of  the  meninges,  but  not 
of  the  spinal  cord.  Severe  jwiin  in  tbe  l>aek  and  spinal  ligaments  is  not 
at  all  uncommon  in  fnnetional  affections,  such  as  traunuitic  hysteria  and 
traumatic  neurasthenia  ;  in  nervous  prostnition  ;  in  hysteria.  It  is  son»e- 
times  present  in  affections  of  the  viscera,  under  which  ciiTumstanee 
tbe  jKiiu  is  n*ally  a  *'  referred  pain,'*  referred  to  the  back  when  tbe  actual 
irritation  comes  from  the  sympatlictic  nervous  system  ('onm-ctt'd  with 
the  viscus  diseased.  In  orgtmic  alU'ctious  of  the  bones,  ligaments,  and 
nerve  roots  spinal  pain  is  also  a  fretjuent  symptuni. 

When  ]Kiin  is  prochieed  by  disease  of  the  spinal  cord  itself,  it  is  due 
to  an  irritation  Or  injury  of  tbe  posterior  nerve  roots  tit  their  entrance 
or  to  an  irritation  of  the  sensory  tracts  passing  upwani  tbrough  the 
spinal  c«inL  Fnfler  these  circnmstances  tlie  pain  is  not  referred  t(»  the 
back,  but  is  felt  in  the  jiart  of  tlic  body  from  which  tbe  irritated  ut-rve 
root  or  sensory  tnict  Iras  fome.  Thus  in  locomotor  ataxia  the  -»harp 
shooting  pains  aiv  rcfcrrnl  to  the  limbs  rather  than  to  the  back,  and  as 
the  disea.se  almost  nniformly  In-gins  in  the  second  and  third  Inmbar 
segments  of  tbo  conl,  tbcsi'  pains  arc  usually  n^ferred  to  the  anterior 
snrfai*e  of  thr  thighs,  and  as  the  disease  n<1vanees  dowiiwani  to  tbe 
fourth  and  fifth  lumbar  segments,  the  j)ain  is  fflt  in  tlie  fret  ;  as  it 
advances  u]»war<l  into  ibe  dorsal  rfgi<in,  the  ]iaiu  is  felt  about  the  bcxlv. 
When  the  process  has  ascended  to  tlic  lower  cervical  region,  pains  begin 
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[to  be  felt  in  the  axilla,  on  the  inner  side  of  the  arms,  and  in  the  little 
fin^t'n*,  and  finally,  as  the  upj>er  .segments  of  the  eervienl  region  are 
linvnde<l  bv  the  8elerotie  prmvs.s,  (he  entire  arms  nml  shoulders  become 
Ithi'  sent  of  jwin.  The  ltH.'ati(>n  of  jYaiii,  therefore,  in  any  ease  of  disease 
[of  the  eonl  is  an  indication  of  tlie  level  of  the  disease,  and  comparison 
[of  the  distribution  of  the  pain  in  any  one  ease  with  the  diagram  (Plate 
"•)  will  enable  one  to  locate  the  atlection. 

In  syringomyelia,  in  which  the  terminal  filaments  of  the  |>ain-sense 

'nerves  within  the  gray  matter  ai-e  destroyed,  the  analgesia  which  finally 

develops  is  usually  preceded  by  a  stage  of  pain,  and  here  too,  as  in 

I  locomotor  ataxia,  the  pain  is  referred  to  the  periphery  corresponding  to 

» tlie  segments  of  the  cord  involvetl. 

Pain  referred  to  the  extremities  is  also  a  symptom  in  injuries  of  the 
'>ttl,  in  hemorrhages  within  tlie  eor<l,  or  in  crushing  of  the  corI  such  as 
IfoIlowB  dislocation  or  fracture  of  the  spine.  In  these  cases  the  |kuu  is 
JrcfeiTe»I  to  the  jieriphery,  but  is  less  exactly  referred  than  in  hM'iimotor 
lataxin,  for  the  injury  atfects  all  the  sensory  tracts  coming  from  tlie  parts 
I  below  the  site  of  the  lesion,  and  these  are  <lamaged  to  a  greater  or  less 
|exti*nt;  ct>nseqnently,  the  reference  of  the  jKiin  is  more  widespread. 
iThus  in  a  hemorrhage  in  the  lower  cervical  region  intense  pain  may  be 
[felt  in  the  entire  body  below  the  level  of  the  arms.  In  these  cases  any 
I'inovenjent  of  the  bcxly  causing  an  increased  mechauitnd  pressure  upon 
[the  con!  may  he  attended  by  sharp  shooting  jiains  felt  in  any  part  of  the 
ibodv  l»elow  the  lesion.  Pain  is  an  early  symptom  in  tumors  of  the 
I,  and  in  these  cases  it  may  be  referred  to  the  periphery  from  which 
nerve  root  comes,  which  is  primarily  compressed  at  the  site  of  the 
[toimor.  Thus  in  a  tumor  in  the  dorsal  region  the  pain  may  l>e  felt  in 
tl»e  thorax,  ejiigaj-trium,  or  alxlomen.  It  may  also  lie  referred  to  tlie 
part«  of  the  biMJy  below  the  tumor,  because  of  the  irritation  of  the  sensory 
|irBct?ii  jiassing  through  the  cord  at  the  site  i>f  the  tumor. 

There  are  some  cases  in  which  pain  is  referred  to  an  an[esthetic  |)or- 
ttion  of  the  body.  Thus  in  caries  of  the  spine,  in  hwalized  meningitis, 
[in  injuries  of  the  nerve  roots,  and  in  some  eases  of  sclerosis  of  the  eonl 
|lhr  s4«nsor>'  nerves  may  be  destroyed,  so  tiiat  no  sensiitions  can  pa>s  in 
•  in,  and  hence  the  surface  of  the  btKly  may  be  ansesthctic  ;  but  at 
t  ,e  time  the  proximal  cutis  of  these  destroyed  nerves  may  he  irri- 

|tAl4Hi  by  tJie  disease,  ami  hence  painful  sensations  may  constantly  l)e 
|»ent  inward  to  the  eonl.  These,  heing  received  and  transmitted  np- 
Lvard,  are  refernnl  to  the  anajsthetie  snriace,  giving  rise  to  the  symj)- 
ltA>m  called  anaesthesia  dulorosa.  This  condition  is  very  rtirely  seen 
[in  db*eaiies  of  the  cord  itself,  but  is  very  common  in  diseases  of  the 
[rertebrBP,  especially  in  tumors  (carcinoma,  sareoma)  and  in  cari<'s  of 
[the  spine. 

Vasomotor  and  Trophic  Symptoms. — In  the  gray  matter  of  the 
[ci»r«j  there  lie  certain  cells  which  regulate  the  mechanism  by  which  nutri- 
!  tion  in  the  body  is  maintained.  It  seems  probahle  that  these  mcehunism> 
In  activity  by  sensory  impulses  reacijing  the  cord  tiirough  the 
1  nerves,  because  many  JH^sterio^  nerve  or  nerve-ront  Icsihus  are 
^ariended  hy  trophic  disturbances — e.  (/,  joint  disease  and  jK'ri'oniting 
Vftletr  of  the  fwit  in  locomotor  ataxia.  In  locomotor  ataxia  the  joint 
are  quite  frequent,  the  ankle,  knee,  and  hip  being  ailected  in 
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the  onler  mentioned.  In  gyringomyelia  it  is  the  elbow,  wrist,  fin^ori*, 
and  slionlrler,  in  the  order  mentioned,  whieli  are  mo.st  ermimonly  aflbcted. 
It  i?;  f|iiite  noticeable  that  sucli  joint  aJt'ections  oeenr  efiietly  amoo^  ihe 
h»\ver  <?lasses  or  in  jwrsons  wtio  are  exposed  to  injury  or  to  falls  ;  lience 
it  is  conclnded  that  their  origin  i.s  tranmatie,  even  a  flight  injury  heinp 
surticient  to  produce  them.  There  is  nsuidly  at  first  an  etfnsion  of  fluid 
intt>  the  joint,  subsemicntly  iv  thickening  of  the  ends  of  tlie  bones.  If 
such  joints  are  treated  by  perfect  rest  in  the  early  stage^,  the  disease  di>- 
apjieai^.  If,  however,  they  are  neglected,  as  they  are  very  b'al»ic  to 
be  because  of  the  absence  of  pain,  the  process  goes  on  and  increases 
until  the  joint  is  rendered  useless.  It  is  a  very  suggestive  iact  tliat 
tlicse  joint  diseases  appear  only  in  those  spinal  afteetions  in  which 
the  sense  of  pain  is  imped  red,  and  this  is  another  proof  of  the  eonser- 
varive  influence  of  jwiin  in  securing  rest  or  immobility  in  the  disease*! 
part. 

Ttic  mechanisms  started  l)v  tlicse  sensory  impulses  which  control 
nutrition  lie  in  the*  central  gray  matter  oi'  the  cord,  and  to  some  extent 
in  the  anterior  hi>rn,  for  trophic  disturbances,  especially  eru[itions  in 
the  skin,  necrosis  of  the  fingers,  atropliy  of  the  muscles,  fnigility  of 
tlie  bone,  occur  in  lesions  limited  to  the  gray  matter  of  the  centra!  area 
or  invading  the  anterior  horn,  as,  for  example,  in  syringomyelia  and  in 
anterif>r  ptKlioniyclitis.  It  is  probable  that  these  mechanisms  are  not 
tlie  ouly  ones  which  preside  over  nutrition,  and  that  throughout  the 
body  and  in  the  skin  the  nerve  mechanism  of  the  vessels  is  quite  com- 
|x?tent  to  regulate  nutrition,  proviited  it  is  not  put  to  too  great  a  strain. 
Thus  bedsores  and  cystitis  are  in  my  opinion  rarely  due  primarily  to 
icsirms  of  the  spinal  cord,  and  may  usually  be  avoided  by  proper  care. 
In  the  uftnnal  body  continuous  pressure  njwn  any  one  jtart  fV*r  a  long  time 
without  a  shifting  of  ])osition  dws  not  wcur  even  in  sleep,  and  if  a  similar 
rejM.'ate<l  change  of  posture  is  kept  u\*  in  a  case  of  spinal  paralysis,  Ixnl- 
sores  will  not  apjx'ar.  It  is  undoubtedly  the  continued  pressure  with- 
out change  of  position  which  prtnhices  such  sores,  and  this  is  proven 
by  the  hwality  in  which  they  uniformly  appear — namely,  over  the 
s:icrum,  npin  the  trochanters,  upon  the  heels,  and  ujKm  spots  subjectcHl 
to  greatest  pressure  when  the  patient  lies  long  in  *>ne  |M»sition.  In 
cvstitis  it  is  the  intrwluction  of  germs  int«)  the  bladder  by  means  of 
the  catheter  wliich  is  responsible  for  the  disease,  or  else  an  over-iJisten- 
ticui  and  consequent  infiamniation  of  tlie  bladder  when  the  pro|ier 
catheterization  is  neglected.  While  it  is  adinitteil,  therefore,  that  tite 
spinal  coinJ  has  trophic  functions  in  the  sense  that  it  regulates  the 
degree  of  circulation  ;uid  the  rapidity  of  processes  <»f  nutrition,  it  is 
not  believed  that  a  lesitui  in  the  cor«l  alone  under  pro|>er  cuiv  uf  the 
patient  will  rc'sult  in  lesions  of  the  skin  or  mucous  membranes. 

The  atrophy  of  the  muscles  which  occurs  in  spinal  pandysis  appears 
to  be  too  rapid  to  l^e  accounted  for  by  disuse,  and  tlie  fragility  of  the 
l»ones  which  appears  in  syringimiyelia  can  only  be  acconntetl  for  by  a 
distinct  trophic  iuHuence  of  the  vord  upon  the  bones. 

In  all  conditions  of  destruction  of  the  spinal  cord  the  part  of  the 
btnly  related  t<^i  the  jitirt  of  the  conl  destroyed  is  found  to  present  a 
bluish  ap|K'arancc,  indicating  an  imperfect  i-jipillary  circulation  due  to 
a  lack  of  tone  in  the  arteries,  and  consequently  a  cold  condition  due  to 
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imperfect  processes  of  nutrition  going  on  in  consequence  of  the  venous 
stasis.  This  is  particularly  noticeable  in  the  parts  of  the  body  below  a 
transverse  lesion  of  the  cord,  in  syringomyelia  and  also  in  anterior 
poliomyelitis;  hence  it  is  evident  that  the  spinal  cord  controls  the 
vasomotor  mechanism.  Hence  in  any  case  wnere  vasomotor  or  tro- 
phic svraptoms  appear  in  a  patient  the  suspicion  is  aroused  of  a  s])inal- 
cord  disease. 


DISEASES  OF  THE  MEMBRANES  OF  THE 
SPINAL  CORD. 

By  christian  A.  HERTER,  M.  D. 


ACUTE   SPINAL  MENINGrnS. 

Syxonyiis. — Acute  spinal  leptomeningitis;  Acute  internal  men- 
ingitis. 

Definition. — Under  Acute  Meningitis  are  included  the  various 
acute  inflammations  or  infections  of  pyogenic  origin  that  involve  the 
ispinal  pia  mater  or  dura  mater.  When  the  inflammation  involves 
cniefly  or  primarily  the  pia  mater  (acute  spinal  leptomeningitis),  as  it 
generally  aoes,  the  process  is  difiiise  and  often  extends  to  the  internal 
surface  of  the  dura.  We  have  no  reason  to  think  that  the  symptoms 
obsierN'ed  when  the  internal  surface  of  the  dura  is  thus  involved  differ 
materially  from  the  symptoms  observed  when  the  pia  arachnoid  is  alone 
affected.  The  only  case  where  an  acute  spinal  meningitis  is  not  internal 
is  where  the  external  surface  of  the  dura  is  the  seat  of  acute  purulent 
inflammation  (generally  secondary  to  bone  disease  or  injury).  Here, 
a{!ain,  the  nervous  symptoms  alone  cannot  be  clearly  distinguished  from 
th«>-i*'  of  acute  spinal  leptomeningitis,  and  it  therefore  seems  unnecessary' 
lit  attfiiipt  the  creation  of  distinct  clinical  types  for  acute  external 
spinal  meningitis  and  acute  internal  spinal  meningitis. 

Etiology. — Acute  spinal  meningitis  is  probably  always  due  to 
infection  by  jxithogenic  micro-organisms,  for  the  most  part  such  as 
art*  py«><rt'nic  and  of  the  same  character  as  those  which  cause  acute 
^vrvbral  meningitis  (streptococcus  pyogenes,  staphylococcus  aureus, 
|.muiii«H-<>c-cu3,  etc.).     The  condition  occurs — 

r  1 )  In  tul>erculosis  in  connection  with  cerebral  meningitis  (this  is  the 
ni-Hft  eonmion  cause  observed  in  general  hospitals,  but  its  symptoms  arc 
»urx»nlinate  to  the  cerebral  symptoms  and  are  not  usually  very  acute 
M-i'  Meningeal  Tuberculosis,  Vol.  I.  p.  755). 

1 2;  In  *|K'cific  cerebro-spinal  meningitis  (epidemic  or  endemic). 
Tfii".  a^ain,  is  (me  of  the  most  frequent  causes  of  acute  spinal  menin- 
I'iii?.  {yi.-i'  Kpidemic  Cerebro-spinal  Meningitis,  Vol.  I.  p.  425). 

i^Jj  In  the  course  of  certain  infectious  diseases — pneumonia,  scarlet 
t'»-v»T.  smallpox,  typhoid  fever,  pyaemia,  and  septicaemia.  These  are 
rtre  cau-ier-  of  acute  spinal  meningitis.  When  the  process  occurs  in  the 
'■<'Urri<-  of  pneumonia  it  is  associated  with  cerebral  meningitis,  and  tlie 
intlammati<in  does  not  often  extend  below  the  cervical  region. 

(4)  From  <lirect  or  indirect  injury  to  the  spine  (wounds,  fractures, 
'■to  which  afford  an  avenue  for  the  jxissiige  of  infection  to  the  meninges 
'a?  tVijni  operation  on  spina  bifida,  sacral  bedsores,  vertebral  abscess, 
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etc).     In    such   cases   the   process   is  hx'al  at  first,  and  then  rapidly 

spreads. 

{'})  In  the  early  |jeri(xl  of  active  syjihilia  the  pia  of  ttie  cord  may  be 
tlie  scat  of  an  acute  (more  often  suhncute),  non-siippurative  inflamma- 
tion. The  cord  is  always  rniplicated  (jjee  Syphilis  of  the  Cord,  VoL  I. 
p.  885).  Very  rarely  an  acute  partial  tiihercular  pachymeningitis  is 
observed  as  the  result  of  vertebral  tuberculosis. 

It  is  evident  that  if  we  exclude  cises  where  the  spinal  lesion  is  asso- 
ciated with  a  prepondcrsint  cerel>ral  lesion  (which  throws  Fuch  cases 
into  a  different  cUnieal  category),  and,  further,  exclude  the  cases  of 
syphilitic  origin,  acute  spinal  meningitis  is  a  very  rare  condition  even 
in  hospital  practice. 

Acute  spinal  meningitis  is  probably  more  common  among  men  than 
among  women,  and  is  more  frequent  in  the  first  than  in  the  second  half 
of  life.  Over-exertion,  exposures  to  cold  and  wet,  and  traumatism 
appear  sometimes  to  favor  the  o[)e ration  of  influences  that  cause  acute 
spinal  meningitis. 

PATr[(>l,«x;Y. — After  a  short  initial  stage  of  hyperemia  there  is  an 
exudation  of  fibrin  and  sernm,  and  usually  of  pus,  into  the  meshes  of 
the  pia  and  arachnoi<I.  The  mendirancs  are  nipidly  covered  with  a 
semisolid  or  more  fluid  purulent  exudate,  which  sticks  them  together 
in  ])laees  and  which  renders  the  ecrebro-spiuul  fluid  turbid.  AVhen 
the  process  is  tubercular  the  exudation  is  nut  [vurulent,  but  gelatinous, 
and  not  very  abundant,  and  miliary  tubercles  can  usually  lie  seen  stud- 
ding the  pia  arachnoid  and  inner  surface  of  the  dura.  Wlien  the  pro- 
ccsis  extends  from  the  cerdunl  meninges  it  may  pass  only  a  few  inches 
down  the  spinal  meninges,  but,  as  a  rule,  the  s|)inal  membranes  are 
involved  throughout  their  entire  extent.  In  general  the  exudate  is 
mckst  abundant  in  the  posterior  circumferenee  of  the  mendinines,  owing 
probably  to  tlie  influence  of  gravitatinu.  The  exudation  cxttniis  abntit 
tlic  nerve  roots  and  s<rmetimes  into  their  substance.  Tlu-re  is  usually 
some  infiltration  of  iuflamnwitorv'  products  into  the  periplient*  of  the 
cord,  and  this  is  csjieciaHy  marked  in  sy i>hilitic  meningitis.  Tlie  in- 
flammatiuu  extends  to  the  cord  along  pial  arteries ;  heuee  w  ben  the 
arachnoid  is  chiefly  involved  and  the  jiia  but  little^  the  coihJ  itself 
escapes  damage. 

In  acute  external  meningitis,  which  gencniUy  results  from  the  ex- 
tensitm  of  contiguous  disease  (esix'eially  of  the  vertebra"),  but  wbieh  is 
said  sometimes  to  be  primary,  the  space  between  the  duni  and  bone  is 
filled  with  pus  which  nujy  extend  as  high  as  the  fibrous  dund  attneli- 
ment  to  the  ufjjXT  cervical  verteltne.  The  pus  may  be  er»ntincd  to  the 
posterior  aspect  of  the  dum.  It  may  esea|>e  between  tlie  arches  of  the 
vertclirie  into  the  musck's  of  the  liack.  In  acute  leptfuneningitis  from 
septieannia  the  cortl  may  be  partially  destroyed  by  offensive  pus.  Puru- 
lent meningitis  is  sometimes  asscn'iated  with  a  nipidly  extending  central 
myelitis,  due  to  the  name  mier<»-organism  fHolt  aud  Van  Gieson). 

Symptoms. — In  most  easch  of  acute  internal  meningitis  the  cerebral 
symptoms  prejKtndenite,  «o  that  the  distinctively  spinal  symptoms  arc 
masked. 

In  the  rare  instances  where  the  lesinrr  i>j  wholly  spinal  the  following 
symptoms  are  observed : 
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(1)  Onset  with  rigors  and  considerable  but  irregular  temperature ; 

(2)  Pain  in  the  back,  exaggerated  by  motion ; 

(3)  Severe  radiating  pains  in  upper  and  lower  extremities ; 

(4)  Rigidity  of  the  muscles  of  the  back,  perhaps  with  opisthot- 

onos; 

(5)  Tonic  spasm  of  the  extremities  and  muscles  of  the  abdomen 

and  chest; 

(6)  Occasional  clonic  spasm  ; 

!7)  Marked  hypersesthesia,  usually  general ; 
8)  Greatly  exaggerated  skin  and  deep  reflexes,  including  ankle 

clonus; 
(9)  Retention  of  urine ;  and 
(10)  In  many  cases  the  inability  to  extend  the  legs  in  tlie  sitting 
posture,  owing  to  flexor  spasm  (Kernig^s  symptom). 

If  the  patient  survives  the  acute  stage,  the  irritative  symptoms  may 
give  way  to  paralytic  phenomena,  partial  paraplegia,  partial  anaesthesia 
in  plaeei$,  incontinence  of  urine  ana  faeces,  loss  of  knee  jerks,  and  some- 
times irregular  breathing  and  heart  action  and  pupillary  symptoms. 
Where  the  meningitis  is  purulent,  irritative  symptoms  are  sometimes 
singularly  slight,  perhaps  because  the  nerve  roots  are  not  infiltrated. 
In  cases  of  acute  external  meningitis  the  symptoms  are  more  apt  to  be 
anomalous  and  unusual  than  in  acute  internal  meningitis,  in  very 
severe  cases  death  may  occur  in  two  or  three  days.  In  most  cases  the 
duration  of  the  symptoms  is  from  one  to  two  weeks.  In  cases  that 
recover  considerable  rigidity  and  weakness  may  last  for  months  or 
years. 

Diagnosis. — In  moat  instances  the  pain  in  the  back,  the  rigidity 
of  the  musclcri  of  the  neck  and  back,  and  the  hypersesthesia  occurring 
i»-iih  an  acute  febrile  onset  make  the  nature  of  the  case  clear.  But  it 
!>h<>uld  l>e  remeniljered  that  occasionally  the  purulent  form  runs  an 
almr»st  latent  course,  and  that  here  error  is  sometimes  unavoidable. 

Prognosis. — The  outlook  is  grave  in  every  case,  and  is  particularly 
barl  in  the  so-called  spontaneous  cases.  The  danger  to  life  is  great  in 
pr«>p«»rtion  to  the  severity  and  acuteness  of  the  symptoms  and  the  height 
i}{  th».'  fever.  The  prognosis  is  somewhat  less  gmve  in  traumatic  than 
in  other  eases,  and  in  [lersons  in  middle  life  than  in  those  in  childhood 
or  old  age. 

Trel\tment. — The  first  indication  is  to  secure  absolute  rest  and 
quiet  in  be<l.  It  is  l:)etter  for  the  patient  to  He  on  his  side  than  on  the 
look  if  he  can  be  made  comfortable.  The  bowels  should  be  kept  gently 
open.  If  there  are  much  pain  and  restlessness,  these  symptoms  should 
1*  kept  well  under  control  bv  means  of  animonol,  phenacetine,  or  even 
mor{)hine.  Movement  may  be  distinctly  harmful.  The  room  should 
li*:  kept  dark.  At  the  onset  it  is  good  practice  to  apply  dry  or  wet  cups 
lacrtjnling  to  the  vitality  of  the  patient)  along  the  spine.  Then,  if  it 
d<^x--  not  interfere  with  comfort,  iw-bags  may  be  applied  to  the  spine. 

The  wet  pack  for  one  or  two  hours  daily  may  lessen  the  rigidity,  and 
will  almost  certainly  help  to  quiet  and  comfort  the  patient.  It  is 
thought  by  some  competent  observers  (notably  Gowers)  that  mercurial 
inun«*tioas  sometimes  exert  a  favorable  influence.  In  the  late  stiige  of 
the  di.sease  the  contractures  and  jiains  should  be  combated  by  means  of 
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hot  hiitlis  or  hot  douches  and  l>v  applications  of  the  actual  cautcrv  to  the 
spine.  In  acute  extcrual  meuingitis  with  bone  diseasit:  the  piis  shouhl 
be  givcu  frec>  exit. 


CHRONIC  SPINAL  MENINaiTIS. 

Synonyms. — Chronic  internal  pachymeningitis;  Chronic  lepto- 
meningitis. 

DEFixiTinN. — Under  Chronic  Spinal  Meningitis  Avill  be  included 
all  inrtaniniatorv  pn.»cef*>ies  aHecting  the  pia  uiatcr  or  the  internal  surface 
of  the  dum  mater,  Ciironic  iuflaniniatory  affections  of  the  extermd 
.surface  of  the  s[)inal  dnni  mater  will  not  be  consideix^d  liere.  It  may 
be  said  of  them,  in  jiassing,  tluit  they  almost  invariably  result  from 
adjacent  bom;  disease,  which  is  generally  tubercular,  l)ut  are  m-casion- 
ally  seeondarv  to  syphilitic  disease  of  the  vertebra*  (see  SvphiHs  of  t!ie 
Spinal  Ci^rd/Vol.  L  p.  885). 

The  givat  majority  of  all  cases  of  chronic  spinal  meningitis  are  due 
to  syphilis,  and  such  cases  are  discussed  in  a  sejiarate  section.  An  im- 
portant though  very  rare  form  of  chronic  sjiinal  meningitis  is  tliat 
known  as  hypertrophic  pachymeningitis.  Tliis  form  [tossesses  many 
characteristic  clinical  ieatures,  and  is  also  pepjtrately  discussed.  Thus 
what  is  said  in  this  section  doe&  not  relate  particularly  to  the  forms  just 
mentjoued. 

ETittLOGY  AND  PatiidukjY. — As  clirouic  internal  meningitis  is 
rarely  fatal,  our  knowledge  of  its  |Kitho]i>gy  is  exceedingly  limitetl.  It 
was  formerly  inferred  that  chronic  symptoms  (es|K'cially  sjuisni)  similar 
to  the  acute  symptoms  known  to  ile]K'nd  on  acute  meningitis  were  due 
to  chronic  meningitis.  It  is  now  clear  tliat  these  spastier  symptoms  are 
due  to  damage  to  the  spinal  cord  its<'lf\  and  there  is  rea^jn  to  think  that 
many  eases  of  "chronic  meningitis"  weif  reatly  eases  of  lateral  sclero- 
sis. AH  forms  of  chronic  internal  meningitis  are  most  common  in 
adult  life,  and  affw't  men  oftener  than  women.  In  the  rare  form  which 
is  genend  ami  primary  it  is  thought  that  general  <tebility,  prolonged 
overHL'Xcrtion,  and  exposure  to  cold,  all  favor  its  develi>pment.  A 
chronic  internal  meningitis  probably  results  sometimes  from  severe  con- 
cussion of  the  spine.  The  lesion  also  may  follow  the  chronic  external 
meningitis  that  results  from  tniuma,  and,  on  the  other  hand,  may 
perha|>s  be  secondary  to  chnmic  inflammation  of  the  substance  of  the 
spinal  cttrd.  The  loiiin  is  then  usually  limited  in  extent.  In  general 
it  may  be  said  that  a  Im-al  chronic  meningitis  may  fi>lh>w  any  chronic 
disease  of  the  bones  {caries,  sarcoma,  carcinoma)  or  of  the  membnines 
(tumors)  or  of  the  substance  of  the  cord  itself.  Alcohohsm  is  an  imjMjrt- 
ant  cause  of  genend  chronic  inflammation  Ixtth  of  the  pia  arachnoid 
and  of  the  iKriphery  of  the  cord.  Of  course  chronic  internal  meningi- 
tis may  folhiw  acute  internal  meningitis  from  any  cause. 

AVhere  the  pnw'ess  is  oidy  slightly  or  nuHleniitt'ly  clevelojK'd  the  pia 
arachtmid  is  merely  opacpie  and  slightly  thickcutHl,  the  internal  surface 
of  the  dura  is  slightly  gninnlar,  and  the  cerebro-spinal  fluid  is  turbid 
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and  increased  in  quantity.  When  the  process  is  more  advanced  the  pia 
arachnoid  and  dura  are  connected  by  the  formation  of  an  unevenly  thick 
layer  of  connective  or  granulation  tissue.  The  pia  may  largely  lose  its 
cellular  structure  and  oecome  a  thick,  homogeneous  layer.  The  pial 
vesisels  are  usually  greatly  thickened.  The  nerve  roots  are  usually  com- 
prerftisedy  and  pttrtially  or  wholly  atrophied  where  they  pass  through  the 
inflamed  membranes.  These  nerve-root  changes  are  especially  marked 
where  the  roots  ^ss  through  the  thickened,  unyielding  dura.  The 
damage  to  the  spinal  cord  varies  much  in  different  cases,  but  there  is 
always  some  extension  of  fibrous  tissue  from  the  pia  into  the  periphery 
of  the  cord,  with  destruction  of  nerve  elements,  and  some  evidences  of 
chronic  inflammation  or  even  spots  of  old  softening.  This  peripheral 
sclerosis  is  often  very  pronounced  in  a  small  extent  of  the  cord,  espe- 
cially in  cases  of  traumatic  origin.  Ascending  and  descending  degenera- 
tions may  result  from  it. 

In  the  rare  condition  described  as  hemorrhagic  pachymeningitis  or 
hiematoraa  of  the  spinal  dura  mater  the  inner  surface  of  the  dura  is 
thickened  by  layers  of  fibrinous  exudate  rich  in  new  bloodvessels,  which 
in  places  have  ruptured  and  produced  extravasations  which  may  be 
encysted.  The  lesion  is  similar  to,  and  usually  associated  with,  the 
commoner  condition  of  the  cerebral  dura.  It  occurs  especially  in  the 
io.sane,  but  also  as  the  result  of  trauma  and  of  alcoholism.  A  simple 
chronic  pachymeningitis  interna,  with  the  formation  of  new  connective 
tissue  containing  brain-sand,  is  not  very  rare.  If  the  brain-sand  is 
abundant,  the  condition  is  described  as  a  psammoma.  These  changes 
ooly  rarely  give  rise  to  symptoms.  This  is  true  also  of  the  white  fibroid 
plates  occasionally  found  in  the  arachnoid. 

Symftoms. — The  symptoms  of  chr(3nic  meningitis,  like  those  of 
acute  meningitis,  depend  on  tliree  factors :  irritation  of  the  nerve  roots, 
partial  destruction  of  the  nerve  roots,  and  piirtial  destruction  of  the 
peripher\'  of  the  conl  itself.  In  acute  meningitis  the  spasm  caused  by 
irritation  of  the  anterior  nerve  roots  is  the  dominant  symptom ;  in 
ohrr^nic  meningitis  spasm  is  much  less  prominent,  and  may  indeed  be 
suUmlinate  to  some  other  symptom,  such  as  pain  or  |)aralvsis.  In  dif- 
f(fn.*nt  cases  the  symptoms  differ  considerably,  both  in  nature  and  in 
distribution,  accortling  as  irritation  or  destruction  of  nerve  elements 
[•n-|»r»nd«*rate  and  according  to  the  level  and  extent  of  the  lesion.  Com- 
monly thf  following  irritative  symptoms  are  observed :  (1)  min  in  the 
lja*'k  or  iliseomfort,  increase<l  by  movement;  (2)  stiffness  of  the  muscles 
<il'  thrr  l»ark  (retraction  of  the  liead  if  the  lesion  involves  the  cervical 
n-iriori) :  (.'5)  jwin  on  pressure  of  the  vertebral  sj)ines;  (4)  radiating 
[aiiis.  -haq),  darting,  and  |>aroxysmal,  in  the  neck,  arms,  trunk,  or  legs, 
a<-'*«»nling  to  the  level  of  the  ncrve-r(K)t  irritation,  with  sonietinies  a 
Lnnllv  s<*n-<ition  ;  ('))  areas  of  hyjwnesthesia ;  and  (G)  slight  tremor  or 
twitching  or  (occasionally)  clonic  spasm  in  on(^  or  more  extremities.  In 
•<»ni*-  «is<»s  only  the  first  and  second  of  the  symptoms  ennmorated  are 
'»!>-<•  rv«.-<i.  In  most  cases,  after  weeks  or  months,  in  wliicli  the  above 
symptoms  vary  in  severity,  slight  paralytic  syni})tonis  appear  and  par- 
tially r»r  wholly  replace  the  irritative  nerve-root  symptoms.  In  certain 
areas,  -^mietimes  areas  that  have  been  the  seat  of  hy|M'r:esthesia,  l<)ss  of 
aen.-ibility  to  jxiin  or  touch,  or  l>oth,  makes  its  api>earauee.     Tiie  eorre- 
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gpomliiig:  nviiscles  become  weak,  and  may  undergo  inf»derate  or  even 
ctm^iderahle  wasting,  with  the  R.  D.  (Reaction  of  Degeneration).  The 
weakness  and  wasting  are  often  very  irregnktrly  distributeil,  owing  to 
the  uneven  damage  dtme  to  t!ie  anterior  nerve  roots.  Eventually  rord 
symptiinis  make  their  a])|>earanee,  the  legs  grcnv  weak,  the  knee  jerk^ 
are  inereased,  ineo-onlinatiun  of  the  k'gs  may  npiK'ar,  and  control  over 
the  sphincters  becomes  im[>erfect.  When  the  lesion  is  advanced  in  the 
inmbar  eonl  or  in  the  caiida  equina,  the  paralysis  is  associated  with 
atro]>hy,  R.  I>.,  loss  of  reflex  action,  and  sjihincteric  paralysis.  In  trau- 
matic cases  of  limited  extent  in  tlie  dorwd  region  tlie  cfiief  synij>toms 
may  be  slight  spastic  paraplegia  and  hx^ul  |Mdn  and  rigidity.  Tiiere  is 
nothing  distinctive  abtait  the  symptoms  in  lu'iuorrhagic  piichyineningi- 
tis  ;  there  are  simply  the  indications  of  a  slight  chronic  nn'uingitis. 

l)lAt;N(JSl8. — The  diagnosis  of  chronic  internal  meningitis  is  Iwised 
chiefly  on  the  gnidiuil  development  of  symptoms  due  to  irritation  and 
juirtial  destruction  of  the  motor  and  sensory  nerve  roots.  Owing  to 
the  fact  that  chronic  meningitis  may  be  associated  with  such  varied' 
pnx-"esses  in  the  structures  about  or  within  tlie  nu'mbranes,  it  is  not 
always  easy  to  «iy  wlietlier  the  meningitis  is  primary  or  seeondar>-. 
It  is  well  to  remeraVjcr  that  the  secondnry  chronic  meningitis  is  fairly 
common,  but  that  tlie  primary  condition  is  very  rare.  It  is  rare  as  an 
isolated  atfcction,  even  after  injury  to  the  spine.  Tubercular  antl  ma- 
lignant disease  of  the  spine  produce  many  of  their  symptoms  by  causing 
local  chronic  meningitis.  The  absence  of  indications  of  bone  disease, 
in  combination  witli  the  meningeal  symptoms,  serves  to  make  the 
diagnosis. 

Prognosis. — Owing  to  the  differences  in  different  cases  of  chronic 
spinal  meningitis  as  rcganls  the  nature,  degree,  and  bx^ation  of  the 
lesions,  it  is  difficult  to  state  any  prognostic  rules  of  general  application. 
The  outlook  has  rather  to  be  formulate<l  from  an  accurate  estimate  of 
the  pathological  comlition  in  every  case  individually.  Where  there  is 
evidence  of  considerable  inflammation  of  the  conl  the  danger  to  life 
may  be  considerable,  especially  if  the  lumbar  centres  are  involved.  As 
a  rule,  the  (hinger  to  life  is  chiefly  that  which  arises  from  the  impaired 
general  health  which  comes  with  ])r(jlonged  disability.  In  some  eases 
the  nerve-root  symptoms,  pain  and  spasm,  give  rise  to  much  discomfort 
and  inconvenience.  The  neuralgic  jKiins  may  indeed  he  so  severe  as  to 
be  almost  unbearable^  but  this  is  rare.  In  many  cases,  even  without 
other  treatment  than  rest,  both  the  irritative  symptoms  and  those  that 
dejjcnd  on  compression  of  nerve  structures  wear  gradually  away.  Aside 
from  sy|)hilitic  cjises,  which  are  not  mider  considemtioti,  the  prognosis 
is  best  in  traumntie  cases  wliere  the  lesion  is  <*f  small  vcrtiral  extent, 
the  outliHik  here  being  improved  by  the  i>ossil>ility  of  successful  surgical 
interference.  "Where  the  general  health  is  impairetl  the  prospect  of 
improvement  aj>i>ejiirs  to  be  lessened  hy  this  fact* 

Treatment. — In  all  severe  ciises,  and  even  in  those  of  mmlerate 
severity,  absolute  rest  in  l^i-d  is  the  fij'st  indication.  It  is  jirobahly 
advantageous  for  tlic  patient  to  lie  in  the  juronc  |H>sition  ibr  one  or  two 
hours  diiily,  Counter-irritation  is  importnnt.  The  Paquelin  cnutery 
should  be  applied  lightly  every  seeoial  ur  thirtl  day  to  the  skin  on  either 
side  of  the  spine   through    the   vertical   extent  of  the  lesion.     It   Dot 
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merely  relieves  pain,  but  serves  to  aid  t!ie  al>s<)rpti(tn  of  reeent  iiifintu- 
maton*  ])rrxiuets.  Hot  dotielies  tn  tfic  spitie  also  relieve  pain  and  may 
temporarily  diminish  ri;j:idity.  Tliey  may  be  used  alternately  with  the 
cniiterA*  if*  the  latter  is  lightly  applied,  (ienenil  Ivot  batlis  may  be  of 
."*i*r\'ice.  Sedatives  for  the  n-lief  ttf  jwiin  sliniiM  hv.  avoided,  bat  tiii?  is 
not  always  |)OSt<ible.  Coeaiue  is  to  l>e  preferiX'd  to  itiorphiiie,  hut  .should 
\n.*  ttuitiously  ij^ed  except  in  hnpelcss  ease.s.  The  antipyrctJcs  iriaV  be 
trie<l,  but  are  uot  likely  to  be  of  much  .service.  Mercurial  iimnetions 
and  i(Mliile  of  potassium  are  thought  to  have  some  influence  ttver  non- 
syphilitic  as  well  as  sypliilitic  cases,  bnt  in  the  writers  experience  have 
done  little  or  no  good.  Jklassage  shoidd  he  employed  where  wastinj^  or 
contractions  appear.  Galvanism  is  probably  useful  only  in  exercising 
Sited  muscles.  The  general  healtli  must  be  carefully  watched.  In 
ftumatic  cases  of  limited  vertical  extent,  but  with  severe  symptoms 
(rigidity,  pain,  [xiralysis,  etc.),  the  separation  of  the  dura  from  the  pia 
by  surreal  interference  or  the  removal  of  extradund  newly-formed 
fibrous  tissue  may  lead  to  marked  impru\emcut  as  regards  rigidityi 
~    '  1,  and  power. 


HYPERTROPmC  CERVICAL  PACHYMENINGITIS. 

Definition. — A  chronic  hypcrpiastic  iutlamniatit>n  of  the  dum 
liter,  involving  esj>ecially  its  inner  layers,  ami  of  the  ]na  arachnoid, 
leading  to  a  great  thickening  of  the  ilural  membrane  {^  inch  or  more), 
with  consequent  irritation  and  gradual  compression  of  the  nerve  roots 
and  of  the  substance  of  the  coitl  in  the  cervical  region.  The  term 
iiy{)ertrophic  "  is  inappropriate  for  the  designation  of  an  inflammatory 
|i<in.  l>ut  is  sanctionetl  by  usage. 
EtioixxjV. — This  is  a  very  rare  affection.  It  is  the  belief  of  the 
writer  that  it  \s  far  rarer  than  syringomyelia,  rnany  cases  of  wliich  were 
probably  diagnosticated  as  hy|>ertriiphic  cervical  pachymeningitis  in 
former  days.  It  is  seen  oftener  in  men  than  in  women,  and  occurs 
especially  lx*tween  the  ages  of  ibrty  and  Jit*ty  years.  A  few  cases  are 
Lclearly  referable  to  syphilis  as  is  any  syphilitic  affection  of  the  cord. 
majority  of  cases  are  certainly  not  syphilitic  in  origin.  It  seems 
likclv  that  locral  trauma  and  exjKtsurc  to  cohl  facilitate  the  progress  of 
the  fiisease,  and  it  may  be  that  trauma  can  initiate  it. 

Pathology. — The  pathology  of  this  condition  is  still  the  subject 

of    ''  '•a.     According  to  one  view  (that  t>f  I'barcot  and  yA'  Joffroy, 

vui  aed  by  Oppenhcim),  the  ]>r<K'<'ss  affects  primarily  the  dura, 

involves  the   pia  and   i*or<l   i*uly  secondarily,  the  morbid   pntcess 

rting   the   cervical   regitai   only.     In   the   light    of   more   extended 

'  modern  investigations  (esptH?ially  those  of  Adandiicwics,  of  Wieting, 

'      "1  of  Koppen)  it  appears  prol>able  that  the  disease  begins  in  the  pia 

^^  chnoid  of  the  cervical  r«gion  as  a  small  round-cell  iutiitration  assu- 

^atc<l  with  arteritis  ;  that  this  infiltration  extends  to  the  coimI  on  the  one 

haml  ami  to  the  dura  on  the  other;  and  that  the  enormous  thiekening 

I  of  the  dura  in  layers  of  new  connective  tissue  is  precciled  liy  cell  pro- 
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liforatioii  in  the  diiral  c^mlutlielial  layer  wliit'li  Ilea  between  the  araehnitid 
and  the  diu-a  proper.  The  increase  of  .*nmll  round  eell»  is  due,  in  part 
at  least,  to  the  muUipHoittion  of  the  fixed  eonncctive-ti?isue  cell*  of  the 
menibnincs,  au<l  lead^  here,  a.s  elsewhere^  to  the  formation,  tirsit,  of 
graiiiihitiori  titisno,  later  of  Jilvroits  connective  tissue.  It  further  apix^rs 
fnnn  recent  studies  that  these  changes  are  not  contiued  to  the  cervical 
rcffion,  Init  in  the  ciise  of  tlie  piu  ann^inoid  may  extend  the  entire 
Icuji^tli  of  tiic  cord,  and  in  tlie  case  of  the  dur.il  thiekenin|r  may  ex- 
tend to  the  dura  aitjacent  to  the  medtdhi  and  pons.  Acc<irtling  to  the 
earlier  \iew,  the  spinal  coiti  sini|)ly  snt!ered  nieclianical  compression; 
according  to  the  miMlern  conception,  the  cord  changes  are  the  result  of 
inilanimatory  cell  proliferation.  In  some  eases  the  arteries  have  he<«n 
the  seat  of  extensive  hyaline  degeneration.  It  is  not  yet  clear  what 
special  local  conditions  determine  the  remarkable  hyperplastic  thicken- 
ing in  the  dmrti  of  the  cervical  region.  But  the  fact  shonUl  l>e  noted 
that  here  the  dura  hugs  tlie  pia  anichnoid  nither  closely.  A  thorough 
discussion  of  the  pathology  of  this  disease  cannot  be  attemptetl  here, 
and  the  reader  is  referred  esjR'cially  to  the  articles  of  \Vieting '  and  of 
Kop]H*n.- 

SvMPTOMS. — The  earliest  symptoms  of  the  disease  arc  due  to  the 
irritation  of  the  nerve  roots — -])ain  between  the  siioulders,  in  the  back 
of  the  neck  and  head,  slight  rigidity  of  the  muscles  of  the  back  of  the 
iKH'k,  tenderness  of  the  cervical  vertebnc  to  percussion,  slight  disturb- 
ances of  sensibility,  panesthesias,  ami  more  or  less  symmetrical  nenralgic 
pains,  especially  in  tlte  distribution  of  the  ulnar  and  median  nerves. 
The  rigidity  may  extend  to  the  shouKler  and  arm  muscles,  and  there 
may  be  a  coarse  iiiteution  tremor.  After  a  j>eri(Ml  of  weeks  or  months 
this  neuralgic  jjeri<Hl  is  lolhiwed  by  a  stage  in  which  paralytic  symptom4> 
gn^dually  preponderate,  owing  to  compression  of  the  nerve  roots.  In 
the  region  supplied  l>y  the  ulnar  and  median  ner%*es  (that  is,  in  the  parts 
corrcspttnding  to  the  li>west  cervical  and  tirst  dorsal  roots)  partial  or 
complete  aniesthesia  develops,  and  |Mira lysis,  with  muscular  atrojihy  and 
the  R.  !>.,  becomes  pronounced.  The  paralysis  ami  wasting  of  the  in- 
trinsic muscles  of  the  hand  and  of  the  flexors  of  the  fingers  leads  to  a 
rather  eharactei'istic  attitude  of  the  hand  in  a  good  many  cases;  the 
unatfectcil  muscles  cause  ]M?rsistcnt  over-extension  of  the  wrist  :  the 
phalangeal  joints  are  flexed,  wliile  the  njetacarpi>|>halangeal  joints  are 
in  extension.  In  some  cases  the  long  extensors  are  also  paralyzed 
(KopjM-n).  Hand  in  hand  with  these  symptoms  there  develops  \Kin\- 
plegir  wcidvuess  from  inliltration  or  ci»nipression  of  the  cord.  There  is 
stimetimes  slight  sensory  loss  l>elow  as  well  as  at  the  level  of  the  lesion^ 
the  pain  sense  especially  being  re«luced.  There  may  be  incontinence  of 
urine  and  of  fseces.  Occasionally  there  is  staccato  sjieech,  not  unlike 
that  of  multiple  sclerosis,  due  apparently  to  end>armssed  respiration. 
The  pupillary  reaction  may  be  sluggtsli  aitd  tlic  pal|K'ltrjd  lissure  may 
Ije  at  tirst  wider,  hiter  narrower,  than  normal.  The  liK-al  synjptonjs  are 
apt  to  be  approximately  symmetrical  in  distribution.  It  son»etimes 
happens  that  tlie  usual  initial  stage  chiiracterizetl  by  |iain  is  wholly 
Iflckiug,  jH^haps  owing  in  such  cjiso  to  the  very  gradual  progress  of 
the  disease.      It  may  also  hapiH-n  that,  owing  to  the  lesion  being  placcil 


'  Zie<jU(^$  Beariigty  vol.  13.  p.  411. 


'  Archivfdr  P^Mairit,  Bd.  27,  p.  918. 
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little  higher  than  usual,  tin;  sluxiltler  tuiiscles  sutler  chietly,  jmd  not 

rihe   intrhtsic   muscles  of   the   IimixIs.      In   certain    eases   the   imisciilar 

[•trophies  have  heeu  very  ^lig^ht,  duuhtless  beeiuise   tlie  iiiiteriftr  nerve 

I  T\HAfi   were   verv    little    inn  plica  ted.      Scwre    iiitereosl:il    neuniljL^iu    iins 

lecurred  where  the  lesion  \\\i^  implieate<l  the  ii[j|»er  dcirwd  p.'trii.m  ui*  the 

DlAOSOSlS. — In  t}*pical  ctuses  the  diajinosis  presents  few  iliffieulties. 
*  From  raost  tumors  of  the  cord  the  thstinction  can  he  inade  by  the 
flower  course  and  nioiv  xyminetri<'al  disposition  <*f  the  symptoms,  but 
it  i.s  passible  that  confusion  may  be  niiavoidablc  in  rare  instances. 
i  Caries  of  the  spine  may  lead  to  symptoms  that  are  hanlly  Uy  be  <lis- 
Ltiaguisbed  from  those  under  eon.sideration.  The  jjresenee  of  marked 
^jiilie  tendemejjs  and  of  deformity  usually  serves  to  make  the  diagnosis 
E>f  caries). 

Prognosis. — The  progress  of  the  disease  is  slow  and  extends  over 
ly  years.  In  any  stage  of  the  disease  progress  may  be  indefinitely 
ftted.  In  rare  cases  reco\'erv  is  .naicl  to  have  occurred  (Charcot^ 
BKti,  Remak).  In  every  ease  the  disease  threatens  life  wjien  well 
>lishe<h  It  is  not  likely  that  the  outlook  is  better  in  syphilitic  than 
\  other  cases, 
Trkatmknt. — Treatment  has  little  iiiflnence  on  the  conrse  of  the 
i-di^eaiie.  The  liowels  should  l>e  kept  r>pcn  and  the  general  initrition 
■Mell    maintained.      Local    cfMniter-irritation    by    means    of    etmipound 


tincture  of  itxiiue,  and  esi>ecially  by  the  actual  cautery,  often  relieves 
pain,  and  may  jxjssibly  cfo  something  to  retard  the  morbid  ]>r(X'<»8S. 
Mixed  treatment  is  indiciited  in  syphilitic  eases,  and  may  do  some  good 


,  in  other  cases.      Prolonged  warm  Imths  are  to  be  recommended.      It  is 
|*^'iii|   that   the   galvanic   current   has   Ijecn    serviceable    in    some   eases 
eniak»  Oppenhcim). 


HEMORRHAGE  INTO  THE  SPINAL  MEMBRANES. 

SynonyM-s. — Htematorraehis  ;  Mening<'al  spinal  apoplexy. 

Definition. — Under  these  titles  are  included  eases  of  hemorrhage 

Frxtenittl  to  the  duni  (extra meningeal)  and  cases  of  hemonhage  within 

th<?  dural  sac  (intnimeningea!) ;  n\'  these  two  ibrms  the  extrameningeal 

the    more    common.     The    intnimcningeal    hemorrhages   are   cither 

iural,  lictwccn   the  dura  and  ar.iclmtnd,  or  subarachnoiil,   between 

Ithe  arachnoid  and  pia. 

Etiology. — In  a  very  large  proj)ortion  of  cases  the  hemorrhage  is 

|lhe  result  «)f  injury.     Blows  or  falls  an  the  back  and  falls  on  the  feet 

nr  buttocks  are  common  causes.     Tin  re  may  or  may  not  be  fnicture  or 

hx'atiim  of  the  vertebnc  (chorea,  epilepsy,  celamjjsia,  tetanii.^) :  usually 

is   not.     Various  convulsive  diseases  are  liable  to  lead  to  spinal 

Innircid  hemorrhage  by  their  interference  with  the  circulation  within 

IIh*  -pinal  Ciuial.     In  many  of  these  eases  the  hemorrhage  occurs  during 

the  last  minutes  of  life,  ami  does  not  give  rise  to  symptoms.     A  variety 

~  oilier  causes  are  •K'casionally  optirative,  among  them   the  following: 

Vol.  IV.— 8 
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prolong:ed  severe  muKeiilar  exerciwe ;  blowl  states  in  which  there  is  a 
hemorrhiig-ic  tendency  (purpura,  aeute  speeifie  disea.«es,  mrely  typhoid 
fever)  ;  the  rupture  nt'  au  ar»rtie  auenrysui  into  t!ie  spinal  canal  (tlie 
vertebrie  Jtaviu|^  liecn  eroded);  the  litirsting  of  an  aneiirysui  of  the 
vertebral  artery,  BIoimI  sometiuies  extends  into  the  sjiinal  ruenrltranes 
from  a  eerebral  heuiorrliap^  es|)eeially  one  that  is  inenin^eaL  This  is 
seen  i>:irticular!y  in  tlx-  <'ase  (tf  uewly-born  children.  Kurely  extrava- 
sations have  occurred  in  tlie  eonrse  of  an  intense  spinal  meningitis. 
Occ^'isionally  spinal  hrtiiorrhage  occurs  \vitb(nit  discoverable  cause.  In 
general  this  conditiou  is  seen  more  (dteii  in  males  than  in  females.  It 
may  occur  at  any  time  <»f  life,  but  sjn>ntancous  hemorrhage  is  not  seen 
in  infancy.  Spinal  meningeal  heniorrhafxe  is  a  rare  disease  as  compared 
with  hemorrhage  into  tlie  eerel>ral  meninges,  but  is  considerably  more 
common  than  extravasation  into  the  substance  of  the  spinal  cord. 

PATiloUMJirAi^  AxATn.MY, — In  extradural  hemorrhage  the  extra- 
dural plexus  <jf  veins  is  the  source  ttf  the  extravasation.  The  hemor- 
rhage is  much  more  often  IrM'ated  in  the  cervical  regi<in  than  elsewhere. 
The  arnotmt  {d'  extnivasated  bhxMl  is  usually  not  great,  and  is  generally 
most  abundant  on  the  posterior  aspect  of  the  dura,  owing  to  the  intlu- 
ence  of  gravitation  and  the  considerable  sjmce  between  the  bone  and 
the  memljrane.  As  a  rule,  the  spinal  cord  is  not  much  compressed. 
Occ-asionally  a  hemorrhage  is  so  extensive  as  to  reach  over  the  dura 
almitst  throughout  its  length.  The  blootl  may  then  pass  out  of  the 
spinal  canal  along  the  nerve  roots. 

It  is  important,  but  not  always  easy,  to  distinguish  fn»m  hemorrhage 
the  moflerate  accunndation  of  blood  outside  the  dam  which  esca|>es  on 
cutting  spinal  veins  that  have  been  greatly  distended  with  blood  owing 
to  the  inrtueuce  of  post-mortem  gravitation. 

In  subdural  hemorrhage  the  effused  blood  may  extend  from  one  level 
to  another,  and  in  some  cases  tilt  the  entire  cavity.  When  the  hemor- 
rhage is  subarachnoid  the  pial  vessels  arc  commonly  the  source  of  the 
efinsion.  Usually  the  extravasation  is  small  and  surrounds  the  cord 
for  a  fv\v  inches  tudy,  but  tweasionally  the  bloml  fills  the  whole  cavity. 
Even  a  miMlcrate  sul)aractunnd  cHusion  may  cxiuse  constileral>le  eom- 
]>ression  of  the  c<»nl.  Very  largt-  intrameningeal  hemorrhages  are 
generally  extensions  from  a  cerebral  nicuingeal  hemorrhage.  After  a 
few  days  the  irritation  of  the  ctTuseil  blfHwl  may  set  up  slight  inflam- 
matory exudation  in  the  mcinliratu's.  Oecasionally  central  hfemat**- 
myelia  coexists  with  htematorrachis. 

SyxtPToMS. — Occasiontdly  a  small  meningeal  hemorrhage  is  tound 
in  persons  who  have  shown  no  definite  sym|>toms  of  it.  This  occurs 
espM'ially  in  cases  where  there  have  been  convulsive  symptoms,  and  it 
is  likely  that  the  extravasations  have  occurred  during  the  eonvulsi*»ns 
in^mediately  preceding  death. 

There  is  little  dificrence  between  the  symptfims  of  extra-  and  intra- 
meningeal hemttrrhage.  In  both  varieties  the  symptfJins  arc,  broadly 
speaking,  much  like  those  of  >^pinal  meningitis^  with  tUv  important 
exception   that   the  onset   is  sud«len  and   \n»t   acute  or  gradual. 

The  first  symptom  (tf  spinal  meningeal  heuutrrhage  is  usually  s<'ven' 
and  suddcti  pain  in  the  back,  corresponding  in  a  general  way  with  the 
jiosition  of  tJie  lesion.     This  is  nsually  aeconiiKinicd  with  shooting  pains 
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alon^  tlie  course  of  the  nerves  ami  with  hypenestliesia,  tingling^,  ot<\, 
in  the  limbs  especially.  Tlie.se  symptoms  are  due  miiinly  to  irriliition 
of  the  jx)?terior  nerve  rooi«. 

Muscular  spasm  i.s  an  early  syniptoni,  iiiul  uc{Hmi|>:mii's  the  sensory 
bptoms  in  rm»st  cases.  The  rigidity  involves  onlinarily  the  verte- 
bra) muscles,  causing  opisthotonos,  tind  the  limbs  below  tlie  level  of 
ibe  bemorrliage  are  the  .seat  of  varying  spasm,  which  may  be  clonic 
for  a  time.     Rarely  there  are  general  cunviilsive  mo\'ement.s.     These 

iptoms  are  due  to  irritation  of  tlic  anteri«jr  nerve  roots.  Bometimcs 
various  irritative  syinpttmis,  int>t»kr  and  sensory^  are  the  only 
STDiptoms.  As  a  ride,  howrver,  the  etfusion  of  hlotwl  is  sufficiently 
fpreat  to  exert  some  degree  of  pressure  uiwn  tlie  conl.  Hence  partial 
(nnilysis  and  anaesthesia  soon  develo|i  in  the  legs.  The  pandysis  is 
rwpely  absolute,  for  the  degree  of  cornjirrssiou  is  not  usually  great.  In 
a  small  numl>er  of  cases  paniplt-gia  develops  within  a  i\.'w  minutes  of 
the  onstit,  and  indicates  a  large  heni(>rt'hage  (as  from  bursting  (►f  an 
anearysni  into  the  spinal  canal)  or  coincident  luenlat^MnyeIia,  The  iire- 
Cb?e  di^triliution  of  the  syiuptoms  naturally  varies  much  with  the  level 
iukI  vertical  extent  of  tho  heniorrhagt\  hut  it  is  not  necessary  to  describe 
here  the  various  combinatiftns  of  symptoms  that  arise. 

In  spimd  mcningeid  hemorrhage  the  knee  jerks  are  retained  unless 
the  lewon  is  in  or  near  the  lumliar  region.       When   the   rcHexes  are 

,  and  the  lesion  is  above  the  lunilrar  region,  the  loss  pmbably  always 

pnds  on  an  extensive  coincident  ernsli  of  the  I'ord.  During  the  early 
Sla^  of  the  affection  there  may  lie  spasmrHlic  retention  of  the  urine. 
Cboseiousness  is  ^.xxvisionally  iHifnnn'd  for  a  .'^Imrt  time  at  the  <inset,  but 
usually  the  mind  is  una^ectcd. 

An  extensive  cerviciil  extnidural  hrmorrhagc*  has  been  known  to 
develop  gradually,  without  pain,  proihiciiig  only  increasing  weakness  in 
the  anus,  and  <lyspna*a  (Jatlvson). 

The  height  of  the  symptoms  is  reached  in  a  few  hours,  rarely  in  a 
few  day.H.     Improvement  in  the  symptcuns  may  be  checked  after  a  few 
ys  by  symptoms  of  secomlary  meningitis. 

Dlvonosis. — The  diagnosis  dcpenils  on  the  combination  of  sudden 

il  |Kiin  with  the  symptoms  of  irritation  of  the  nerve  roots  and  mem- 
branes. In  meningitis  the  same  irritiUive  symptoms  are  met  witli,  hut 
they  develop  gradually  and  are  attended  by  fever.  The  sy nijitoms  of 
hemorrliage  into  the  cord  difler  froni  those  of  meningeal  hemorrhage  in 
the  following  respects  :  (1)  vertebnil  [nain  is  relatively  slight  and  limited, 
and  may  be  entirely  absent ;  (2)  the  symptoms  of  damage  to  the  eoni 
ttj«elf  are  prominent — paralysis  dominates  the  irritative  symptoms  fr(*m 
the  fKitset  ;  (.'J)  in  t"as<'s  that  |>artially  ivcover  the  piralytic  symj>toms 
are  inrsistent.  O'casionally  botii  tyjKS  *>\'  hemnrrlinge  are  comhtneti. 
Its  when  the  extravasation  of  hiematoniyelia  breaks  into  the  mendtranes. 
Th«f  order  of  development  of  the  c^tmbinetl  symptoms  then  gives  a  clue 
to  tlie  nature  of  the  case,  A  diagnosis  can  hanlly  be  made  where  the 
^ti        '      I    is  of  very  gradual  d4'velopHient. 

»>:is. — In  the  first  hours  the  danger  to  life  is  great  in  all 
fe^vrv  cases.  The  prognosis  is  worst  wIhtc  the  lesiioi  involves  the 
i>ervical  region,  owing  to  tlie  respiratory  endxirnissment.  .\  eonsi<ler- 
able  nombcr  of  cases  survive  the  dangers  both  of  the  irritative  |K!rio<l  and 
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of  the  secondary  meningitis  which  sometimes  develops.  Paralytic  and 
spastic  symptoms  may  endure  many  months,  and  then  pass  away  almost 
completely.  In  this  respect  the  outlook  is  distinctly  better  tlian  in  cases 
of  haematomyelia. 

Treatment. — Absolute  rest  on  the  face  or  side  is  necessary  at  first. 
The  abstraction  of  six  or  eight  ounces  of  blood  by  scarification  and  cup- 
ping from  a  region  near  the  spine  and  at  the  level  of  the  pain  is  strongly 
to  be  advised.  Later  an  ice-bag  to  the  spine  and  ei^ot  internally  (as  in 
hiematomyelia)  are  indidited.  If  ice  to  the  spine  does  not  relieve  the 
pain,  morphine  should  be  given  sulxjutaneously  (^— J  gr.).  The  bowels 
should  be  kept  open  by  means  of  salt^,  but  violent  purgation  should  be 
avoided. 

Both  in  extra-  and  intrameningeal  hemorrhage  the  question  of  sur- 
gical interference  arises  when  life  is  threatened  and  there  is  evidence 
that  the  cord  is  considerably  compressed.  The  canal  should  be  opened 
at  the  level  of  the  lesion  and  the  blood  removed.  If  the  blood  is  intra- 
dunil,  no  hesitation  ne<<:d  be  felt  about  opening  the  dura  to  reac^h  it  if  the 
proper  asepsis  is  observed. 


DISEASES  OF  THE  BLOODVESSELS  OF  THE 
SPINAL  CORD. 

By   christian  A.  HERTER,   M.  D. 


Pathological  changjes  in  the  walls  of  the  bloodvessels  of  the  spinal 
copil  stand  in  close  relationship  to  various  important  forms  of  spinal- 
cord  disease.  It  has  not  been  customary  to  consider  such  disease  from 
the  standpoint  of  vascular  lesions,  in  part  because  a  knowledge  of  these 
lesions  is  of  ver\'  recent  date  and  is  still  verj'  imperfect,  in  part  because 
the  classification  of  spinal-cord  disease  on  such  lines  would  be  essentially 
a  pathological  classification,  and  would  throw  into  the  same  category 
conditions  presenting  wide  clinical  differences.  It  is  instructive,  how- 
ever, to  review  what  little  is  known  about  the  pathological  conditions 
of  the  vessels  of  the  spinal  cord,  for  it  is  certain  tliat  future  studies  of 
these  conditions  will  do  much  to  broaden  and  perhaps  simplify  our  ideas 
regarding  the  origin  of  some  common  forms  of  spinal-cora  disease. 


ANAEMIA  AND  HYPER-ffilMIA  OP  THE  SPINAL  CORD. 

A  <H<)RT  time  ago  it  was  usual  for  writers  upon  nervous  diseases  to 
t*»ntiulat<*  an  elaborate  symptomatology  and  pathology  for  anosmia  and 
hy|ii  neniia  of  the  s[)inal  cord.  Not  merely  wen»  thesi^  clinical  ty|H?s 
"Ir.nvii  with  a  ck^rness  of  outline  suggestive  of  confidence  in  their 
aiTiiniry,  Imt  the  ty|H;s  thems<'lves  were  further  subdivided  and  regional 
hvji»r.t»rnia«*  an<l  anaemias  wert»  described — aiuemia  and  hyiK'nemia  of  the 
:tnt*  nor  horns,  of  the  latend  eolninns,  etc. 

\Vf  hav«'  now  ('(jme  to  reiilize  that  these  descriptions  were  based  on 
l«yjN»thi-i-,  and  on  hypothesis  at  variance  with  facts.  AVe  realize  that 
tlnri'  an-  f«'\v  or  no  symptoms  that  can  be  fairly  attribut<'d  solely  to 
an.f-niia  or  rongr*stion  of  the  vessels  of  the  cord,  and  that  the  deserip- 
ti'iri-  n-f«Tn*<l  to  an*  chiefly  des<'riptions  of  symptoms  that  arise  from 
liv-t»  ria.  nriirasthenia,  dys|K'psia,  and  slight  nutritional  disturbances. 
Tli-n-  i*  no  giMKl  n*as«m  for  sup|>osing  that  severe  mental  activity  ever 
^-rnw-  arueinia  of  the  spinal  cord,  nor  is  there  any  reason  to  think  that 
<  \.f— i\«-  M'xual  <-xeitenH'nt  gives  ris<'  to  chronic  congestion  of  the  ves- 
-U  "fi"  til**  ronl.  We  are  not  in  a  |>ositioii  t<>  <lisprove  all  the  state- 
fri.  TJt«  >>n  whirh  the  clini<"al  ty|>es  of  ana>niia  and  hy|ierteniia  dejK'iid, 
and  the  n**i.-*'ssirily  theoretical  discussion  of  the  <|U('stion  involved 
»"idd  \te  out  <A'  place  hen*.     The  bunlen  of  jiroof   rests  with  those 

n: 
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who  assert  the   existence  of  di.stinct  elinical  forms  of  disc^'ase  due  to 

<iuaiititativc'  variations  in  the  vasoiilar  supply  of  the  cord.  The  cun- 
ti'Ution  (tf  tlif  WTJtor  is  that  \\v  liuvr  not  siiiiicierit  cviilcnfr  im  uliirh 
to  crcatr  cruiit'al  types  t)us<"<l  on  priniarv  variations  in  the  lAood  supply 
of  tlie  spinal  rord,  ami  (hat  we  aiv  pr4»hahly  iievf-r  jnstifii'il  in  pmctice 
in  making  a  diagnosis  of  primary  antumia  or  hypenemia  of  the  vessels 
of  the  cord.  But  this  is  not  to  Ix*  eoustruod  us  a  denial  that  there  ai^e 
ooiiditions  under  wliieh  the  eord  or  portions  of  the  cortl  are  iituemie  or 
congested,  and  in  whicli  tliis  eongi-stiiai  may  pluy  a  minor  n'lle  in  eans- 
ing  symptoms.  For  instance,  stidthady  iHo<lueed  anaemia  of  an  area 
of  the  spinal  enrd  at  onee  abolishes  fnnetion,  and.  if  continued,  leads 
to  necrosis  of  the  nerve  elements;  hut  sneh  anaemia  resn Its  taily  from 
structural  dist^ase  of  blowl vessels.  In  chronic  spinal  meningitis  the 
bloml  passing  through  the  thickened  arteries  is  doubtless  diminished  in 
amount^  hut  any  effects  which  might  In*  due  to  ana'mia  an-  oliMured  by 
the  stractund  changes  that  generally  exist  in  llic  meninges  or  ronl.  It 
is  possible  that  amemia  of  the  cord  tlue  tt)  vasomotor  sJla^m  is  the  cause 
of  the  tetanoid  spasm  and  tingling  of  tlu'  hands  whieh  in  some  persons 
come  on  at  night.  A  small  dose  of  digitalis  at  bedtime  may  pi*event 
these  symptoms  (Gowers),  which  favors  this  explanation.  In  ana-mia 
an<l  jiernieious  anaemia  there  is  a  universal  disturbance  <»f  nutriti*<n  and 
fnuction,  from  which  the  spinal  cord  is  not  exempt.  In  such  |>aticuts 
the  h'gs  are  ivadily  fatigucil  and  may  be  the  seat  of  para*sthesia.  The 
muscles  and  pcripliend  nerves  may  be  as  ninch  coneerncd  as  the  conl 
in  prfwlueing  these  symptr>ms.  It  should  be  notctl  that  in  many  cases 
of  marked  gi-neral  anaemia  there  are  no  nervous  symptoms  referable  to 
the  spinal  ctud.  In  perni<'ions  ana-mia  various  obM-rvers  (Ltchtheim, 
Minuirh,  Nonnc)  have  noted  the  wcurrence  of  degenerative  changes 
iu  the  spinal  conl^  especially  rbanges  in  the  jxtstcrior  eolmnns,  ami  the 
possibility  of  an  organic  basis  for  the  spinal-eoitl  sym]>tums  of  perni- 
cious anaemia  should  never  be  lost  sight  of.  It  is  further  to  ije  remem- 
Ix'iied  that  in  iwrnicions  amemia  the  influence  of  a  toxaemia  U}>oii  the  nen'c 
elements  cannot  he  i\\eludc<k  Occasionally  a  paraplegia  comes  on  after 
an  extensive  hemorrhage  ((^s]>ccially  from  the  stomach  (>r  uterus).  Sen- 
sory symptoms  are  usually  absent,  but  hyjR'nestbesia  may  occur  (linden). 
The  pandysis  comes  on  from  ;i  few  liours  to  a  few  days  after  the  lieni- 
ttrrbage,  lasts  a  few  days  or  weeks,  and,  as  a  rule,  ends  in  recovery.  It 
may  be  that  the  symptoms  in  such  eases  are  dm:  wholly  to  the  i-ffect  of 
the  geneitd  anaemia  upon  the  nerve  elcnu^nfs  of  the  C4»rd. 

Mechanical  congestion  of  th<'  ciuyI,  due  to  the  influence  of  gravita- 
tion, may  ]iossililv  in  some  debilitated  jiersons  give  rise  to  an  aching 
M-nsatiou  iu  the  legs  aud  spine  when  the  IhkIv  is  reenmljcnt.  It  i^  verv 
doubtful  if  sUi'h  MTuptonts  are  met  with  in  teases  of  heart  disease  with 
bn »k e n  ci im jvensa lion. 

St  far  as  active  congestion  of  the  cord  is  eoiiecrned,  our  knowleilge 
consists  in  the  fact  that  such  congestion  occurs  as  the  first  stage  of 
inflammation.  If  symptoms  of  licginning  acute  myelitis  oeenr  aud 
then  disjipp^ar  wlutlly  in  the  course  tA'  a  lew  days,  wv  may  jn'rhaps  he 
Justified  in  suspecting  that  they  were  due  to  congestion  of  the  vessels 
of  the  eord. 

The  vessels  of  the  cord  are  liable  to  become  much  dilatetl  whenever 


ARTERITIS  AND  ENDARTERITIS.  119 

there  is  prolonged  and  violent  activity  of  the  nerve  elements  of  the 
spinal  cx>rd,  as  in  the  spasms  of  tetanus,  hydrophobia,  or  strychnine- 
poiiioning,  or  after  violent  exercise  or  excessive  sexual  excitement.  In 
all  probability  very  considerable  variations  occur  in  the  vascularity  of 
the  spinal  coid  within  the  limits  of  health. 

It  there  is  reason  to  suspect  the  existence  of  acute  hyperaemia  of  the 
cord,  an  icebag  may  be  applied  to  the  spine,  but  we  should  remember 
that  the  symptoms  which  suggest  such  congestion  are  almost  invariably, 
and  perhaps  always,  the  initial  symptoms  of  myelitis. 

The  TREATMENT  of  spinal-cord  symptoms  due  to  general  anaemia 
is  the  treatment  of  the  latter  condition  (see  Vol.  II.  p.  678). 


ARTERITIS   AND  ENDARTERITIS. 

As  yet  there  is  not  a  sufficient  number  of  observations  upon  the 
owurrence  of  inflammation  of  the  walls  of  the  bloodvessels  of  the 
spinal  cord  to  enable  us  to  form  an  opinion  as  to  the  precise  relation 
of  these  changes  to  the  various  lesions  of  the  spinal  cord  with  which 
they  may  be  associated.  Enough  is  known,  however,  to  make  it 
extremely  probable  that  the  changes  in  the  walls  of  the  small  arteries 
(arteritis,  endarteritis)  of  the  cord  are  a  very  important  cause  of  damage 
to  the  ner\'e  elements  themselves  under  certain  conditions.  These  alter- 
ations in  the  walls  of  the  vessels  may  arise  acutely  or  only  after  the 
lap^e  of  a  considerable  period  of  time.  In  both  cases  they  are  probably 
due  to  the  action  of  irritants  in  the  blood  (bacteria,  toxins),  but  the 
proof  of  this  is  lacking.  The  recent  studies  of  Hektoen  on  tubercular 
menin^tis  make  it  clear  that  the  tubercle  bacilli  may  |x»nctrate  the 
unbr*»ken  endothelial  layer  of  a  vessel  and  stimulate  marked  prolifer- 
atii>n  of  tlie  sul)endothelial  connective  tissue.  Possibly  syphilitic 
aneritiri  may  arise  in  a  similar  way.  It  is  likely  that  the  effect  of  an 
inten.-^  irritant,  such  as  may  be  prcKluced  in  the  course  of  almost  any 
infectiiMis  dis<^se,  is  to  act  upon  the  endothelium  of  the  walls  of  tlie 
smaller  vessels  and  capillaries  in  such  a  way  as  to  i)ermit  the  escape 
thnuijrh  these  walls  first  of  serum  then  of  leuc(x*ytcs,  the  latter  iiifil- 
tmtin^  and  surrrunuling  the  vessel.'  Where  an  acute  arteritis  is  thus 
pr«Klii<-€Hl  the  irritant  which  gives  rise  to  it  may  be  com|X'tent  to  act 
ilirertly  on  the  nerve  elements  themselves  and  to  give  rise  to  syni])toms. 
But  verA-  often  the  acute  inflamniation  of  the  artery  and  the  changes  in 
tiK'  1»1«mm1  lead  to  the  occurrence  of  thrombosis,  with  effects  ujkmi  the 
wrve  elements  of  the  <'ord  wliich  will  be  discussed  elsewhere.  When 
iIm-  irritant  is  less  intense  and  continues  its  action  through  a  consider- 
able i>eri<Ml  of  time,  as  in  the  case  of  the  syphilitie  and  tubercular 
jmiwin*.  the  va-^iMilar  changes  an^  a]>t  to  c()nsist  chiefly  in  a  ])roliferation 
«»f  the  emlotheliuin  or  of  the  suben(h)thelial  connective  tissue,  which 
m;iy  n-arh  a  hitfh  grade  (endarteritis  obliterans),  in  addition  to  the  small 
rr»und-«*«'ll  infiltration  about  the  vessels  ("  eoat-sleeve  infiltration  ").  In 
^yphili-,  and  |)erhaps  also  in  tuln'rculosis,  the  walls  of  the  vessels  may 
undeiv<»  hyaline  or  waxy  degeneration. 

*  Thtre  «-an  l«e  no  doubt  that  art<*ritis  often  arises  by  extension  of  inHatnmation  to  the 
adv^ntttia.  and  them^  through  all  the  coats  of  the  ve>j»cl. 
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All  important  cifoctuf  a  r.linmicurteriti.s  or  ciulartoritis  of  the  smaller 
vessels  ffi'iiiiig  the  spinal  coivl  is  to  tliniiiiisii  the  bhtod  supiily  to  the 
region  or  T^'ji;i(ms  eorresprinding  Ut  the  vessels  atfeetiHl.  This  decrease 
ill  the  volume  of  bhMxl  is  usually  ven'  slowly  produced,  owin^  to  the 
gradual  reduction  in  the  hunitui  of  ttie  vessels;  and  this  slow  starvation 
leads  in  time  tt*  an  over^nvwth  of  the  eoiinective-tissne  elements  of 
I  he  cord  and  a  coincident  atropliv  of  the  nerve  elements,  with  eorre- 
sjionding  loss  of  function.  We  cannot  hr  eertain  lliat  the  sclerotic 
jirocess  is  the  result  solely  of  tiie  diminished  bhuKl  supply,  for  it  is  not 
mdikely  that  the  toxtemia  {'li'  such  it  be)  which  caused  the  vascular 
change  ])layed  a  part  tu  inciting  the  overgrowth  of  connective  tissue. 
It  seems  clear,  lumever,  that  the  degenerative  pr<K*ess  in  the  eonl  is 
usually  coniineii  to  the  areas  fed  hy  the  diseased  vessels.  This  seems 
to  have  Ix^eu  clearly  workeil  out  in  the  case  of  kR'oniotor  ataxia,  and  is 
probaldy  equally  true  of  other  ilegeuemtive  diseases  of  the  conl.  The 
arterial  changes  rcferrHl  to  are  especially  eomuion  and  extensive  as  the 
result  of  tlie  syphilitic  pois<jn,  whicfi  attacks  the  smaller  hlotKlvcs^Is 
of  tlie  spinal  ct>nl  in  a  n-lentless  way.  The  small  veins  are  often  in- 
volved ill  changes  simitar  to  those  si-cn  in  the  arteries. 

Another  important  way  in  which  (he  chronic  arterial  chauges  in  the 
spinal  eonl  act  is  through  the  priHluution  of  tlirumlmsis. 


THROMBOSIS. 

Theoreticai-  constdeniticuis  rentier  it  proljahie  that  the  arrange- 
ment of  the  vaseidar  supjdy  of  the  spinal  cord  is  such  as  to  favor  the 
occurrence  of  thromlwsis.  The  arteries  entering  the  cord  are  small  in 
calihi-e,  and,  esjx'cially  in  the  hnver  jwirt  <)f  the  cord,  pui'sue  a  long  and 
tortuous  course.  Moreover,  these  vessels  anastomose  freely  on  the  sur- 
face of  the  cortl,  and  the  blorRl  passing  through  them  eventually  leaves 
the  cortl  by  the  very  tortucms  network  of  veins  surrounding  the  duni. 
All  these  conditions  are  conducive  lo  low  arterial  pressure  ami  a  slow 
blood  stream.  If  in  addition  to  these  iniltu'nees  there  arc  pathological 
changes  in  the  vascular  walls  (especially  eudarterilis)  or  changes  in  the 
composition  of  the  blcHKl,  it  is  easy  to  sw  why  thrombosis  of  the  arteries 
of  the  cord  should  rweur.  Aceonling  to  Kadyi,  the  small  arteries 
ent<'riug  the  cord  are  terminal  arterii's,  and  we  should  ex|M'rt  their  ob- 
struction to  give  rise  to  acute  softerung  oi'  the  corresponding  |>jirts  of 
the  spina!  cord.  It  is  indeed  extremely  probuble  that  a  large  prop«»r- 
tion  of  the  cases  of  softening  of  tlie  vun]  whieli  have  been  described  as 
exam])les  of  acute  myelitis  have  Ik-cii  in  reality  examples  of  necrotic 
sofltcning  from  vasiailar  obstruetion,  and  that  the  evidences  of  inflam- 
mation Jiave  Ihh'II  of  secondary  origin.  This  view  is  in  accord  with  the 
conditions  obs4»rve«l  in  the  i>raiu,  where  a<Mite  softening  is  almost  in- 
variably the  consequence  of  arterial  obstruction. 

Unfortunately,  we  have  not,  as  yet,  many  reliable  pathological  obser- 
vations hy  whicii  to  prove  the  correctness  of  the  views  just  expressed. 
The  ftdlowing  ciUsc,  rep<;)rted  l>y  Williamson,  is  of  interest  in  this  eon- 
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Dcction :   A  man  who  had  contracted  syphilis   two   yrars   previously 

iJcvcJitjpcHl  pain  in  the  hack.     One  month  later  retention  of  urine  earae 

i»n  rapidly  and  way  succeeded  liy  unsteadiness  of  gait.     The  i'ollowing 

iiiy  b*>th  h*gs  were  completely  paralyzed,  tiiere  was  complete  iina'stiicsia 

Up  to  the  level  of  the  sixth  inteivostal  space,  and  tfie  sphincters  were 

linvoivcHK     Death  occurred  Hfteen  tlays  after  the  onset  of  the  paralysis. 

iTlu,-  chief  clianges  found  in  the  most  diseased  jKirtion  of  tlie  cord  (mid- 

Idfirissi]   region)  were  thrombosis  and  gix*at  dilatation  of  the  vessels,  iu- 

libnimatorv  clianges  (increiise  of  nuclei  in  and  ahoiit  the  vessel  walls), 

(aiid   hcm«>rrhagic  infiltnition  aronnd  the  vessels  where  the  disease  was 

n<ist  nnarked.      It  is  likely  that  tliroinhosis  of  the  hloodvessels  CK'curred 

I'fopi^  the  hemorrhage,  and   not  at  tiie  onset  of  it,  because  ''(1)  though 

iio  thrombosis  was  well  marked  in  the  niid-dorsinl  region  at  the  seat  of 

bemorrhage,  yet  thrombosiMl  vcsh'Ls  were  tnund  for  some  distance  above 

IihI  i>elow,  and  also  in  the  meninges  far  away  from  the  hemorrhage  (in 

llhe  cervical  an<l  lumbar  regions) ;  (2)  in  n»ost  of  the  sections  itr  the  mid- 

^on^l  region  the  chief  features  were  the  thrombosed  and  dilated  vessels, 

whilst    the    surrounding   hemorrhagic   iutiltratiou    was    comparatively 

small,  and  in  some  sections  absent ;  (3)  many  of  the  thrombi  were  of 

older  date  than  the  hemorrhage  ;  (4)  tlie  bto4Kl-corj>useles  in  many  of 

tin*  thronjbose<l  vessels  wei*e  broken  <lowu  into  granules,  and  the  clot 

|Mrtially  orgjinizeil,  whilst  the  corpii>cles   in   the   hemorrhage  aronud 

"  rere  unalterc«I,  and  evidently  the  hemorrhage  was  more  recent  than  the 

brombns;    (5)  therp  were  marked    syphilitic  vascular   changes  which 

llone  would  accoiuit  fur  the  thrombosis." 


EMBOLISM. 

At  present  there  is  no  ixjsitive  evidence  that  embolism  of  the  vessels 

tlie  spinal  cord  is  a  cjiuse  of  spinal-cord  disease,  bnt  there  are  factii 

rhich  gtrongly  suggest  that  embolism  in  very  rare  instances  gives  rise 

I-    softening  of  the  spinal  cord.     Thus  Weiss   rec<n"ds  a  case  in 

lidden    and    C(»m])lete    [mraplegia,    followed    by   bedsores,  etc., 

cvch»|nnl    in  a  boy  age<l  sixteen   with  chnmic   nittnd   disease.      Four 

[>atli.s  later  he  died,  and  the  lumbar  eniargcmi-nt  was  iViund  completely 

nflened.     The  arteries  of  the  spinal  i'urd  cimtaincil  nld  coagnla,  there 

rere  infarctions  of  the  spleen   and  kidney,  and  the  cerebnil  cortex   on 

itber  side  was  the  seat  of  small  tVjci  of  sfiftening.      Pnictically,  all  we 

8V  Iff  such  cases  is  that  we  an\iustified  in  susjK'cting  tlie  existence 

lboU<^Di  of  the  vessels  of  th**  c(»rd  when  a  su<hlen  cord  lesion  iK'curs 

a  patient  with  endocaiilitih  (esiiecially  nuilignaut  endocarditis),  who 

^'pre^ents    evidences    of    embolism    elsewhere   (brain,    kidupy,    spleen  I. 

\Vlien  we  consider  the  anatomicjd  conditions  of  the  circulation  in  the 

9|lilial  coni,  it  is  not  singular  that  embolism  should  Uy  rare  here  as  com- 

fand  with  embolism  of  th*-  brain.     Tin'  sjiitial  arteries  are  so  small  and 

the  ansstoraosis  oti  the  surface  of  the  »'ord  is  so  free  that  an  cxti-nsive 

LTaa  fif  softening  coidd  probaby  Im'  produced  only  by  nndtiple  embolism. 

The  largest  arteries  of   the   cord  (anterior  and  posterior  spinal)  are 
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\^^^l   rr«>iii  the  vertobnils,  which,  judging  fnini  t'crehral  einiiolisni, 

v«t*N  nnvlv  convey  enilxili.     The  rL'maininjr  spimil  jirtLTi*\s,  cnrtiiog  from 

llhc  iiitvn.'Oistal  and  liinilxir  arteries,  are  small  twigs  whioli  an  tnibolus  i& 

^i»l  likely  to  wiwh.     From  the  reeent  ex|K'rimeiit8  of  Ijaniy  it  is  evi- 

^  Jeut  that  the  obstrurtion  of  the  small  arteries  of  tlie  spinal  eord  by 

nieauH  of  inert  powders  gives  rise  to  fmn  of  hemorrhagic  softening, 

which  occur  first  in  tlie  gray  substance. 

It  is  of  interest  to  note  the  relation  of  the  topography  of  certain 
lesions  to  blood  supply  of  the  cord.  Thtis  it  has  been  jM>inted  out  by 
Williamson  that  the  area  aiieeted  in  btlatcnd  jKiliomyelitis  eorrc'^jKnid's 
to  the  disTribiitiou  of  the  anterior  median  artery.  In  hereditary  ataxia 
(Frii'ilreicirs  disease)  the  ilegenerated  area  eorresjMHids  ronghlv  t<t  the 
part  supplied  l>y  the  pcri|»hend  arteries  of  the  eoi-d  (tlie  vasa  ectronai. 
In  conjbined  posterior  and  latend  sclerosis  the  sclerotic  region  corre- 
sponds in  a  general  way  with  the  area  supplied  by  the  jvosterior  arterial 
system  of  the  cord  (Marie). 


PARALYSIS  FROM  LESSENED  ATMOSPHERIC 
PRESSURE. 

Synonyms. — Caisson  <lisease  ;  Diver's  imralysis. 

Definition,— A  form  of  nervous  disease  characterized  usually  by 
|>ar.dysis  (jwiraplegia)  and  by  ti  variety  of  nervous  symptoms  due  to 
njpidly  Icssencil  atmospheric  pressure  following  exjKtsure  to  gn^atly 
increaseil  pressure. 

ErioLtxiY.— The  immediate  cause  of  the  ner\'0U8  symptoms  is  the 
nipid  reduction  of  atmospheric  pressure  M'hieh  tw-cnrs  on  returning  from 
a  caisson  or  diverV  ap^Kimtus  to  the  outer  air.  That  tin-  suddenness  of 
(he  change  is  an  important  element  is  shown  by  the  fact  that  if  the 
lowering  of  pre.ssu re  is  very  gradual,  the  nervotis  symptoms  nirely  or 
never  occur. 

The  increase  in  pressure  is  usually  more  than  two  atmospheres  ;  if  it 
is  less,  symptoms  seldom  <H"eur. 

From  the  nature  of  the  exjvosure  the  disease  is  naturally  limited  to 
males, 

A  variety  <if  conditions  appear  to  prcdispost*  to  the  affection.  What- 
ever lowers  general  vitality  increase's  the  susceptibility.  Alcoholism, 
mym^anlitis,  chronic  nephritis,  old  age,  seem  to  oi>erate  in  this  way. 
There  is  some  reason  to  think  that  olwsity  and  fulness  of  habit  pretlis- 
pose  to  the  disease.  When  (he  lirooklyu  Hridge  was  in  process  of  con- 
struction a  strikingly  large  projMU'tiou  of  cjises  was  notetl  among  heavily 
built  and  enrjiulent  men^Andi-^-w  II.  Smith).  Novices  are  subjected  to 
far  greater  risk  tlian  those  who  have  become  accristomed  to  work  at 
gmdually  increasing  depths.  It  is  statinl  that  during  the  building  of 
the  St.  Ixiuis  Hridge  nearlv  all  the  deaths  were  among  inexperienced 
workmen  whosi^  lirst  wateli  was  under  eonsidendde  pressure.  The 
dnratinn  of  tlie  exposure  is  also  a  fa<'tor  of  importance,  the  risk  increas- 
ing rapidly  after  tlie  first  hour.     Excessive  muscular  exertion  and  ex- 
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[posure  to  draughts  after  leaving  the  lock  probably  predispose  to  the 
I  roiMlition.  There  seems  to  be  no  doubt  that  the  risk  is  j2;reatly  increased 
jby  entering:  the  wiisson  in  a  t;istin|i  ecuidition  {Janiinct,  Andrew  H. 
fSinirh). 

pATiroi/XJiCAL  AxATOMV.^-The  facts  repmlEnp:  the  patholog\'  of 

jfhe  «?aisM>n  disease  are  so  nu'ugre  that  it  can  hardly  l»e  proJitiibly  dis- 

E<>tb<««Hl.     Tliere  is  some  reason   to  think  that  tfie  syinjitonis  of  euis.son 

*di^)ea!«e  an*  due  to  the  esea|M?  of  ^i^jises  from  tlie  bhuMl  whieh  have  l>een 

dissolved  in  consideralile  excess  during  the  exjiosnn^,  and  wliich  make 

their  escaije  on   the   return  to  the  normal  atinosjiherie  pressure.      It  is 

Uiought  tnat  if  the  excess  of  p^is  in  the  bloml  is  not  extreme,  the  lungs 

are  ci>mpetent  to  rid  the  hXtmd  of  it,  but  that  if  the  excess  is  great,  small 

^■babbles  of  gas  are  lilK'rated  in  the  bmly  and  damage  the  structure  and 

^■functions  of  the  spinal  cord.      In  a   few  t"as<.'s  apjM'a  ranees  have  been 

foiitHJ  in  the  human  spinal  eonl  whteh  suggcstetl  that  there  had  been  a 

smlden  escape  of  gas  into  the  lateral   eoliiniiis,  and  it   is  claimed  that 

bubbU's  of  g-as  were  seen  in  the  vessels  and  nervous  tissues  of  tlie  spinal 

koinls  of  <]ogs  which  ha<l  been  let  down  to  various  depths  in  a  diver's 

apparatus  (Catsaris). 

In  many  |>ati<'nts  who  have  died  from  caisson  disease  the  eerebro- 

pinal  pia  is  foun<l  to  be  congested,  and  the  substance  of  tlie  lirain  and 

|C4)ni  mjiy  have  the  a])]K'ai"ance  of  being  congt'stcd.      It  is  liehl  by  some 

Bters  that  the  |>anilysis  de])end>  on  congestion  cd'  the  cord  followed  by 

bIs  of  bloixl   (which    would    be    e([uivalent  to  auicmia}.       That   the 

l^vraptoms  do  not  dcjiend  on  congestion  itself  is  indicated  by  the  fact 

thev  <lo  not  come  on  at  the  time  when  we  must  assiuue  the  conges- 

to  be  greatest — namely,  during  the  exposure  to  pressure.      But  the 

agrslion  is  prolKd»ly  followed  by  a  flmv  of  blmKl  IVnru  the  conl  on  the 

e^turn  to  the  normal  pressure,  and  tliis  anjcmia  of  the  cor<l  niay  be  the 

iif  the  symptoms.     We  know  that  in  rabbits  in  which  the  lumbar 

is  rendered  aujemic  by  sluUting  oH*  tfie  bhiod  supply  liy  j>ressure 

i>n  the  aorta,  paralysis  comes  on  suddenly,  and  is  often  accompani(Hl  by 

ngits  of  sever*?  pain.     If  the  anaemia  lasts  more  than  an  hour,  the  |Mira- 

'vjiij.  is  permanent,  and  a  true  arjjemic  necrosis  occurs,  wliich  is  foSloweil 

adjacent  reactionary  myelitis.     A  myelitis  m-enrs  in  many  subjects 

an  disease  if  the  patients  live  huig  enough,  and  |M'rha]is  arises  as 

consequence  of  an  amemic  necrosis,  but  the  facts  are  not  sutHcient 

warrant  iis  in  assuming  this  view  to  be  correct. 

le  on  rapii 

may  be  tlel 

iiur  or,  nirely,  an  hour.      Dyspu*ea,  tinnitus  auriuui,  nausea,  vomiting, 

^©evere  |Kuns,  esp<i'ially  in  the  joiufs,  are  usually  amnrig  the  earliest 

lloms.     The    jiains    are   so    comnnui    as    to   be    e ha nict eristic.      In 

i»\*ere  cases  a  condition  i»f  collapsi'  ra]Jtdly  su|K*rvcnes,  and  death  may 

►c?ciir  in  the  course  of  a  few  hours,      [n  mild  cases  the  chief  symptoms 

lif  pain  and  tingling  in  the  extremities,  which  wear  away  in  the  course 

•■  or  two.      In  such  eases  there  is  no  paralysis.      In  other  cases 

I  I  -  is  a  more  or  less  prominent  feature.      It  is  usually  paraplegic, 

"  5Vidviiig  chiefly  the  legs;  rarely  it  is  hemiplegie.     If  the  jMnralysis  is 

artiaJ,  there  may  be  complete  rcc(>very  in  a  lew  days  ;  if  complete,  it 

Hually  lasts  for  weeks  and  may  be  permanent.     In  severe  cases  an»es- 


Symitom-S. — The  symptftms   usually  come  on  rapidly  within  a  few 
linutes  after  the  return  to  the  surface,  but  mav  be  tlelaved  for  half  an 
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thesiii  is  present,  and  may  be  of  wide  extent  and  complete  in  degree. 
The  spliineters  are  implicated  in  S4jme  cases.  In  many  caries  tlie  skin 
is  the  seat  of  larf»:e  liypera'niie  areas,  Smietimes  many  small  i>eteehial 
spots  appear.  In  siiwrt,  in  stu-li  eases  tlie  elinieal  liistttrv  is  that  of  an 
aeiite  myelitis,  with  marked  vaso-niotor  distiirhances  of  general  dis- 
trilmtion.  Then*  also  oecur  fatal  eases  in  whieh  |>!iralysis  is  slight  or 
absent,  and  in  which  (leath  does  not  eome  on  for  several  days  or  a  week. 
Here  the  prominent  symptoms  are  sharp  neundgie  piiin,  hypera?sthesin, 
exaggerated  retiexes,  clyspntea,  and  cyanosis.  In  some  eases  whieh  have 
entirely  or  jjartially  reeoverrd  from  pani]degia,  tremor  and  inco-onltna- 
tiitn  are  dt-veloped  in  tlie  ctMirseof  a  few  months.  With  these  syin|ttoms 
there  may  he  <'xaggerate<l  redexes,  hypeifcstliesiaj  and  hi-adaehe.  Tin- 
nitns  and  hyst<Tical  symptoms  may  make  their  ap|K'aninee. 

DlAiiNosis. — The  relation  ui'  the  symptiinis  in  tlie  early  j^tage  to 
their  cause  is  so  obvious  that  an  error  in  diagnosis  cannot  cjccur. 
When  the  seeonilary  sym[>toms  <H*ciir  their  origin  may  readily  I>e  over- 
hw»ked  if  the  patient  does  not  volunteer  the  informatitm  that  he  once 
snfl'ered  from  caisson  disease. 

Pli<Xj\(isis. — The  prognosis  as  regards  life  is  good  in  the  majority 
of  eases  of  caisson  paralysis  ;  prohahly  less  than  10  per  cent,  prove 
fatal.  When  death  tweurs  it  is  a]vt  to  come  early,  either  within  a  few 
hours,  in  collapse,  or  after  a  few  days,  from  respiratory  embarrassment. 
The  eases  in  whirh  cyanosis  is  marked  and  persistent  should  !»e  regarded 
with  siis])ir!on  even  though  pandysis  is  slight.  Death  may  iKvnr  late 
from  ttie  (^flW'ts  of  the  secondary  myelitis.  Some  jjutients  live  for  years 
with  pjirtial  jKiralysis  and  a  spastic  gait. 

Treatment. — Pntphylaetie  treatment  consists  in  causing  workmen 
in  caissons  anil  divers  to  accustom  themselves  gradually  to  the  increased 
pressure,  tn  lindting  the  exposure  to  one  hour  at  a  time,  in  rnlucing  the 
prt'ssurc  very  gnulnatly  (five  minutes  tor  each  atmosphere)  on  the  way 
to  the  surface,  and  in  avoiding  exposure  when  the  stomach  is  without 
fooih  When  the  ,«j'mptoms  have  devehijM'd  recompression  usually  re- 
lieves them  if  practised  early.  After  relief  by  recompression  the  pres- 
sure should  be  very  gradually  rtHlneetl,  When  the  disease  is  est{d)lished 
mor])hine  nuiy  be  emjihtyed  eontinuou^ly,  at  first  for  the  relief  ot"  pain. 
Banilagiitg  l!u*  jKiinful  limbs  tightly  nv.xy  give  much  relief  tSnell).  Tlie 
Hui<l  extract  t>f  erg*it  shouhl  tx'  given  in  large  doses  (J5j-<p  -1  hrs.),  as  it 
certainly  exerts  control  over  the  irritative  symptoms  in  some  cases.  In 
eases  which  recover  from  the  jKindysis,  but  in  whieh  there  are  tremor, 
hyfKTjesthesia,  headache,  etc.,  ergot  in  large  doses  sonu^timcs  rcMluees  the 
symptoms  marketlty  white  the  <lrng  is  being  given.  Wfu'ti  the  paralysis 
I>ei^ists  the  treatment  is  that  indicated  in  Myelitis  (see  page  156). 


HEMORRHAGE  INTO  THE    SPINAL  CORD. 

Synonyms.— Hiematomyelia  ;  Spinal  apojilexy. 

I>F.FiMTinN. — Hemorrhage  inut  tlu'  substance  of  the  spinal  cord  as 
distinguished  from  iicniorrhage  into  or  between  the  membranes.  The 
hemorrhage  in  the  eases  under  consideration   is  prinuiry,  and  the  in- 
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of  hcniorrhajrt*  into  a  ])revioiisly  diseast'd  r-pinal  cord  (hc'nu»r- 

sucomhiry  to  niytditizi,  to  acute  poHomviliti.s,  or  to  tumors  and 

\TtJr8  in  tlic  cowl),  and  the  ante-mortem   |itiiictate  lieniorrhaircs  that 

ur  in  convulsive  diK-ase*  (tetaini.-j,  hydfo]»hol<u>,  etc.),  aiv  not  here 

lu«h*<l.       Nor    is    hernorrliagc    siecotuhiry    !o   crushing    of    tire   conl 

fernnl  to  heiv. 

J^TloixjfiV. — Protiably  more  than  nine  lentfis  nf  all  the  eases  of 
lomyelia  follow  an  injury,  such  as*  a  blow  on  the  back,  a  fall  in 
sitting  mature  ap-ainst  tlie  shoidder,  or  a  foreeti  movement  of  the 
hnuL  In  uiisloeatious  and  fractures  of  the  vertebne  liemorrhage  into 
the  con]  is  common,  but  in  tlie  cases  under  et»usi(h'ration  there  is  no 
appreciable  damage  t<»  the  spine.  Both  violent  muscular  cxertinn  and 
ted  coitus  have  been  known  tt>  iK-casion  Ineniatnjoytlia,  Whether 
the«e  cases  the  vessels  of  the  cord  arc  uccessaril}'  the  seat  rtf  pre- 
itstiug  diiieas*?  cannot  be  stated,  but  it  is  probable  that  arterial  disease 
n  the  cord  i?i  more  common  than  has  been  susj^ectecL  In  some  cases 
the  liemorrhage  has  occurred  in  |KM*sons  with  lueniMphilia.  It  is  said  to 
have  folJiMviHl  the  suppn.'ssion  of  the  menses  and  of  hcmorriioiiial  bleed- 
inpf  (OpiH'nhcim).  Occjisionally  it  has  occurred  without  known  cause. 
~;i€  4X)U<Iition  i:<  nnieh  more  comnjau  in  males  than  in  females,  fur 
t>viotis  reasotiJ«.  It  has  Ix'cn  observed  at  all  pi'riods  of  life,  incbiding 
fitmn-,  but  is  oftencst  observnl  between  twenty  and  forty.  Primary 
nmtomyctia  is  a  ran*  conditiuu,  |K'rl«aps  even  iiuu*e  rare  than  tumor 
tiw  substjinci'  of  the  cord.  Its  <M't'urn*iiec  aslile  from  tmuma  was 
ir»c»«  di'nir4l  (Ilayeuj),  but  without  sntlicicut   rfasoii. 

pATiioi-fKHCAi.  Anatomy. — The  ^iiiy  substance  uf  the  cord  is  the 
1  seat  of  primary  hemorrhage,  doul)tless  <>wing  to  its  rich  hhxMl 
'  i'  and  the  feelile  supjiort  which  it  attonls  the  vessels.  The  gray 
nee  of  the  eidargemeuts  is  esjR'i'ially  liable  to  hemorrhage,  the 
r\n<'al  nmrt^  so  thaji  the  liunl>ar.  Tin*  extravasjitiou  displaces  the 
tJ  «»ubstance  and  n-placcs  it  with  a  chit  which  is  sometimes  fusiform, 
titne8  spheroidal  or  irrcguhir  in  form,  and  of  varying  length. 
^9imlly  the  vertical  extent  of  tlie  hemorrhage  is  from  half  an  incli  to 
a  few  inches,  but  oeeasionally  it  extends  the  entire  length  of  the  cord, 
sometimes  in  hmg  narrow  lines  in  the  gray  or  white  matter,  sometimes 
in  tlie  c'cntnd  ("anal.  The  c<ml  nun*  be  markedly  enlarged  at  the  level 
of  the  hemorrhage.  The  blo<Ml  may  break  its  way  into  the  membranes, 
but  thi»  is  not  eommon.  A  certain  amount  of  necrotic  softening  usually 
occajrs  in  the  immeiliate  vicinity  of  the  extmvasation. 

It  {^hould  Ik*  not<'<!  that  the  :5eat  of  prcilileetioti  for  hemorrhage  in 

till*  c<»riJ  is  mu<"h  the  s;i)ue  as  that  oi'  the  gliosis  that  leads  to  syringtj- 

mydiii.     The  iM-aring  of  this  fact  will    be  seen  in  reviewing  the  symp- 

ti>fn<.      (XN-i.-ioiially  a   consider:d>ie   ln"morrhage    occurs  in   the  central 

-iting  n^gion  of  a  gliomatous  tunicu*,  and  it  has  beeu  suggested 

; ^i.  j.-.is  may  develop  in  tin-  structin-es  immediately  about  a  primary 

hvmfirrhage  ;  but  there  is  little  evidence  in  favor  of  this  view.     In  a 

:'   '  »:2iM^  miliary  aneurysms  nro  saiti  to  have  l)een  found  on  vessels 

IS  to  a  hemorrhage  (Hhwii).     The  striking  eontra.-t  between  the 

^   of  <*erebpal  hemorrhage  and   the   nirlty  of  hjematomyelia  has 

•  n  commented  on,  but   never  fidly  exj)laine<l.      It   is  reasonable 

fu  ^ppci^  that  the  following  facts  are  jwirtly  responsible  for  the  diller- 
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ence:  (\)  The  l^mg  and  tortuouii  arteries  which  supply  tlie  cvird  are  imt 
subjected  to  high  pre?iiiure ;  (2)  rnilian-  aneun^mj*  are  rare;  and  (3) 
there  iai  less  supporting  connective  li&aue  in  the  brain  than  in  tlie  cord. 

SvMPTiiMS. — The  on*et  of  the  «%*Tnptonis  is  usually  sudden  or  verj' 
rapid.  In  rare  cases  it  has  been  assjx-iated  with  hjtss  of  consciousness 
of  short  duration,  but  this  has  io  many  instances  been  due  to  associated 
concussion.  It  is  possible  tliat  in  some  cases  a  cousidenible  hemnrrluige 
in  the  upper  part  of  the  cord  is,  per  se,  the  cause  of  temporarA-  loss  of 
consciousnes*. 

The  onset  may  be  ushered  in  with  spinal  pain  or  sharp  pain  radiating 
along  the  nerves  involveil,  but  this  may  not  be  a  conspicuous  feature. 
Mottir  jKinilysis  is  the  caniinal  symptom.  The  degree  depends  on  the 
extent  of  the  hemorrhage,  its  jK^sitinn  011  that  of  the  lesion.  The  pres- 
ence or  absence  of  muscular  atrophy  depen<ls  on  the  h»ca!ity  of  the 
lesion.  Rapid  wasting  is  common.  As  a  rule,  the  motor  loss  is  para- 
plegic in  di.-lribution.  Sensibility  may  be  imim|»;nn^4l,  but  usually  there 
IS  some  an.T^thesia  of  irregular  distril»ution,  Iti  >hort,  the  >ymptoms 
are  much  like  those  of  a  partial  transverse  myelitic.  In  a  certain 
nundxT  <4*  cjises  the  symptoms  have  bt^n  those  of  a  unilateral  lesiim,  a 
Bro\vii-.S'>fjuard  pandysis,'  nmre  or  less  typi«d»  being  develo|K'd.  In  a 
not  inLi>nsidenilile  numljcr  of  cases  paralysis  and  wasting  are  found  with 
disijssix'iated  ansesthesia;  tliat  is,  with  preservation  of  tactile  sensibility 
and  loss  of  piiin  ami  temjx'nuure  sen,>^s.  The  |Kun  and  temperature 
sensi's  are  usually  not  cotripletely  lost,  but  only  much  impfiirtHl.  The 
distribution  (if  this  sensiu-y  4listurbancc  is  usually  irregular,  but  some- 
times is  strictly  hemi]»lcgic  or  is  efuifine«l  to  a  segment  of  a  limb.  As 
a  rule,  it  is  more  marked  on  one  side  than  on  the  other.  This  |x'culiar 
disturl>ance,  which  was  formerly  regarded  as  almcxst  palhognomonic  of 
syringomyelia,  is  thcKught  to  dei*ciid  in  these  cases  on  a  hannatomyelia 
oct'Upyiug  the  gniy  matter  imnitHliately  about  the  eentnd  canal,  espe- 
cially <m  one  side.  The  writer  has  ob-MTved  eases  of  hemorrhage  into 
the  cMixl  in  which  an  upwnrd  ex  tension  of  the  symptoms  was  referable 
to  the  ascent  of  hemorrhage  in  the  central  canal. 

SEQtTEL.f;. — The  chief  sequelte  are  s|iastic  pandysis,  contractures, 
and   trophic  change  in  the  skin,  iuchuliiig  l>edsores. 

r>iAi;N(»sls. — The  sudden  onset  of  the  symptoms  with  local  pidn  are 
the  features  (mi  which  the  diagnosis  is  bastnl.  The  sutlderdy  develojK^l 
pandysis  and  the  absence  oi*  rmtt  symptoms  (seveiv  radiating  jiuiins, 
s|msm)  distinguish  luematomyelia  from  l«ematon*aehis.  Tlie  sudden 
onset  without  tever  are  features  of  distinction  from  acute  myelitis,  but 
it  must  be  remembered  that  sudden  hemorrhage  may  occur  in  the  tHmrse 
of  such  a  myelitis.  When  tlir  jmlient  is  seen  for  the  first  time  in  a  late 
stflge  of  tin-  atfection  the  ctjuditioii  jiiay  be  indislinguishabh'  fnnu  gliosis 
with  cavity  formati(»n  (syriugtunyelia)  unless  ilie  history  of  sudden 
onset  t>r  of  marked   n'trogression  of  the  symptoms  can  Ijc  t>btained. 

Pu(»<:m)sis. — In  cjises  where  the  symptoms  are  of  wide  extent  and 
great  intensity  death  may  (K'cur  in  a  few  minutes  or  hours,  and  a  rela- 
tively small  lesion  above  the  cervical  enlargement  may  be  quickly  fatal. 
In  a  large  majority  of  cases  the  symptoms  iiuderg*>  retrogression,  the 
|«nii  and  paralysis  growing  less  marked  after  a  i'vw  days.      If  atrophy 

'  Sec  article  on  Lucalization  ia  the  Spinal  Cord,  p.  71. 
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occurs  rapidly,  if  the  sphincters  are  paralyzed  more  than  a  week,  and 
the  senson'  symptoms  show  no  improvement,  the  prognosis  should  be 
exceedingly  guaraed,  for  recovery  is  apt  to  be  slow  and  very  limited  in 
degree.  The  implication  of  either  of  the  enlargements  makes  the 
probabilities  of  recovery  less  than  in  a  lesion  of  the  same  size  occupying 
the  dorsal  region.  Whatever  wasting  and  paralysis  remain  at  the  end 
of  three  months  >vill  lessen  little  or  not  at  all.  A  considerable  number 
of  cases  die  in  the  course  of  a  few  months  from  cystitis  or  bedsores  or 
exhaustion.  Complete  recovery  is  exceedingly  rare.  The  cases  that 
recover  permanently  usually  present  some  degree  of  motor  and  sensory 
loss  and  some  wasting,  usually  with  contractures. 

Treatment. — During  the  early  period  of  the  affection  absolute  rest 
in  bed  should  be  insisted  upon.  Probably  it  is  better  practice  to  have 
the  patient  lie  upon  the  side  or  chest  than  upon  the  back,  at  least  during 
the  first  days  of  the  trouble.  Sneezing,  coughing,  and  straining  should 
be  carefully  avoided  by  the  patient.  For  the  relief  of  the  pain  an  ice- 
bag  to  the  spine  should  be  employed.  It  is  likely  that  the  use  of  large 
doses  of  ergot  exerts  some  influence  in  controlling  the  hemorrhage  and 
in  preventing  its  immediate  recurrence.  The  fluid  extract  should  be 
given  in  drachm  doses  every  hour  during  the  first  half  day.  If  it 
cannot  be  borne  by  the  stomach,  it  should  be  given  by  rectum  diluted 
with  six  volumes  of  hot  water.  The  bowels  should  be  kept  freely  open 
for  several  days  by  means  of  salts,  but  active  and  continued  purgation 
should  be  avoided.  There  is  no  indication  for  the  use  of  electricity 
during  this  stage.  The  after-treatment  is  essentially  that  which  is 
appropriate  for  myelitis. 
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WffOXYMS. — Infantile  ppiiijit  jKtrnlysis:  Acute  atropliio  paralvsis; 
Atrophic  spina]  paralysis  ;  Htgn'jisiv e  ininjlysis. 

DKKtNlTlON. — This  is  an  acute  aisease,  t*hicfly  nljscrved  among 
ehiltireii,  but  occasiunally  among  adults,  chaniftcnzcd  hy  sudden  coni- 

Elele  loes  of  power  in  ono  or  more  limbs,  usually  in  the  legs,  followwl 
y  rapid  atrojihy  of  the  paralyzed  nmscles  and  Uy  an  iuij^erfect  growth 
of  the  linih  affected,  but  not  attemled  by  any  permanent  sensory 
cUsordcr*. 

Etioloov. — The  disease  oecurs  in  both  sexes  with  about  equal  tre- 
qaency.  There  is  no  history  of  hs  Ix'ing  inherited.  The  Ibllowing 
table  <1emonstrates  that  the  age  of  maximum  liability  is  between  the 
Hr»t  and  fourth  years,  but  children  at  all  ages  arc  liable  to  the  disease, 
^■■ad  It  occurs  in  adult  life: 

Table  I. — Age  of  Onset, 


UtYeur. 

2d. 

3d. 

4th. 

1 

Sfch. 

6tll. 

m. 

8tb. 

9Ui. 

lOth. 

-Sr»'!igTT»ilW     -      .      . 

20 

25 

18 

1 

2 

17 

S8 

15 

4 

1 

- 

44 

92 

56 

29 

9 

2 

3 

6 

0 

3 

Uwven 

SI 

21 

25 

9 

17 

4 

2 

6 

4 

Skur    , 

16 

38 

27 

9 

10 

4 

2 

2 

4 

3 

Tiital  No.  of  cues 

118 

214 

140 

52 

38 

12 

7 

14 

8 

6 

The  youngest  case  on  record  is  mentioned  by  Duchenne  in  a  child 

Ive  iiays  old,  and  Slidslcr  has  seen  a  case  develop  in  a  cliihl  at  tbc 
_  of  »ix  \ve<*ks.  The  youngest  patient  in  my  own  recurils  was  Jive 
mnnth'4  old.  It  bas  been  notice<l  l>y  ail  autb<u"s  since  the  time  of 
Bttflow  (1878)  that  infantile  |>aralysis  develops  most  commonly  during 
ihf  wami  J9ea*4.»n.  This  is  especially  true  in  England  and  in  America, 
I  **  i!?  *hnwn  by  Table  II.,  which  demonstrates  the  nuuith  of  the  year  in 
which  cases  dcvelo|M»<l,  as  noted  by  Harlow,  Gowers,  tSiukler,  and  myself 

The  dij^ni-se  has  o<'<uirred  in  e]>idcmi('  form  in  a  ruunber  i>f  dillercnt 
l«icalili(*s^  in  every  case  during  th<"  sunyner.  ("olmer'  tirst  n-conied  the 
«iccuiTcn<'e  «tf  the  disease  in  epi<lemic  fin'ui,  for  he  mentions  that  in  a 
villop?  wiiere  he  saw  1  case  10  other  c;ises  had  developed  during  the 
pivccdiiig  few  weekti.  Cordier*  pnldislied  an  accmml  of  an  epidemic 
ocTurrinp  in  Lyons,  France,  in  iSSo.  He  sjiw  \?,  eases  developing 
UurtDg  Uie  nionthi"  of  June  an<l  July  in  a  small  town  of  1501)  people 

« Am.  Joitnt,  MtfL  Sci,  ]«4a,  «  Lyon  nUfiicttJ,  1887. 
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Table  11.^ Mtmth  of  Otmi, 


Barlow. 

January 1 

February  0 

Marcl.  '. 4 

April 2 

Mhv 4 

June 5 

July  .  .  u; 

Auffust  11 

September 4 

October 3 

Novenilier 1 

Diiceinber 2 

53 


Goweni. 

Siakkr 

4 

3 

9 

4 

10 

U 

27 

13 

52 

13 

65 

16 

29 

6 

25 

2 

4 

5 

3 

SUirr. 


70 


235 


ToUl. 

8 

6 

20 

9 

18 

49 

97 

116 

65 

42 

11 

J2 

452 


where  in  other  years  the  dissejipe  had  been  extremely  rare.  Ikledin  of 
StoekholiTi  tU'seribed  iin  epiiieniie  of  the  diseusc  iM^eiuTiiig  in  tl»e  numths 
nf  Au^Uf^l,  Sejileinher,  and  Orttiber,  1889,  44  rtij^es  having  Ix-en  ob.serve«l 
by  [lim  during  that  tinn.;  and  Risslcr,  mIio  examined  -l  of  these  cases 
|K>st-niorteni,  tlenionst rated  tliat  it  was  a  trne  anterior  poHoniyelitiA. 
Jkledin  mentions  that  a  small  epidemic  had  m^curred  in  1881  in  the 
town  of  Umea  in  Swedtn.  Leeganl  observed  a  small  cpideniie  in 
Mnndal  in  Noi-way  in  18i*0.  The  most  extensive  epidemie  of  the 
ilisejise  on  record  was  deseriluMl  by  C'averly '  of  Rntlatid,  Vt.  It 
oeenrred  between  the  2(>th  of  Jidy  :ind  the  20th  of  Si-ptendvcT,  1895, 
ill  the  (Jtter  Creek  Valley,  witdin  a  radins  of  twelve  luilei?  of  the  city 
of  Rutland,  and  during  the  summer  an  unusual  nnmiier  of  isolatell 
cases  of  the  disease  were  observed  through  the  State  of  Vermont. 
Caverly  reports  144  eases  of  various  grades  of  severity  deveh>ptng 
both  in  children  ami  adults,  children  below  the  age  of  six  iK'ing  the 
chief  victims,  Pieniccini  -  observed  a  small  epidemic  near  Florence, 
Italy,  in  the  same  year  (1895)  in  July  and  Aiignst ;  and  Medin  '  of 
Stockholm  has  recently  reported  a  seccmd  epidemic  in  Stockholm  in  the 
year  1895.  The  occurrence  of  the  disease  in  epidemic  form  is  exceed- 
ingly snggestive  of  its  infectious  ttrigin.  In  cfjnHrmation  *>(  thi^  hy- 
jiothesis  it  is  to  Iw  noted  tlint  the  disease  has  Im'cu  frejjnently  obsorvetl 
in  cotnici'tion  witli  otliei"  infectious  diseases.  Thus  it  is  an  occ4»sional 
seijiiel  of  diplitheria,  meningitis,  measles,  pneumonia,  scarlet  fever,  and 
acute  malarial  |>oisouing. 

Ex|K»snre  to  <'old  ur  to  a  sudden  chirk  of  jH-rspinitiitn  has  bwn  sup- 
jMiseil  to  be  an  exciting  cause  in  certain  cases.  I  have  seen  several 
clulilreu  wh(>  were  attnckcil  with  infnutile  spinal  jiaralysis  sybsequent 
to  long-i'ontimied  bathing  in  cold  water  tluring  the  summer.  Trau- 
matism is  frei|U('nlly  assigned  as  a  cause  by  |>arents,  and  a  few  eases  are 
on  recoril,  which  I  can  cttnfmn  by  my  own  observatirtus,  in  which  the 
disease  has  {leveloped  immciliately  after  a  severe  fall  or  blow  on  the 
back.     In  some  cases  no  cause  can  l>e  discovered. 

Tlic  fr«'(piency  with  whieli  the  disease  ap|H'ars  in  children  wh"»  are 
learning  tr.  walk,  togetlier  with  the  fa<'t  that  the  symptoms  are  located 
much  more  comnioidy  in  the  legs  thiin  iu  the  arms,  has  led  to  the  sup- 

«  Cuverly:  N.  Y.  Mai  Rtcord,  Dec.  1.  1895. 

'  Pienu'cini ;  L<>  Sjnerivtentali,  xVix.  No.  27,  ^ept.,  1895. 

'  Metlin:   Sonl.  Me>L  Ark.,  1H{j6,  No.  1. 
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ptk^itiun  tliat  a  functional  liyporicniia  of  the  v\yvi\  in  its  lumbar  rejs^on, 
clnr  to  over-exertion,  goin^  on  ton  patl)i»lt>gical  nmgostion,  ami  licnior- 
rlijiijt'  may  be  an  etiological  factor. 

pATiiciuxai'AL  Anatomy. — It  is  only  witJiin  the  past  few  years 
ihnl  the  exact  patJiologieal  changes  wciirring  in  infantile  spinal  }>aral- 
ynha  liave  l)een  iiccurately  described,  aiitoix-iies  having  been  recently 
obt;iiiH*<i  within  a  few  day;*  of  the  onset  of  tfie  diseiisc  and  at  longer 
inlerN'.tU  in  different  cases  up  to  lire  state  of  chronic  iH'riuanent  change 
in  the  cord.  The  earlier  desi-riptiun  of  Charcot  was  b{isc<!  npon  cases 
examined  only  in  tlie  chronic  stage  of  the  disease,  and  tiiis  fact  explains 
the  discrepancy  between  his  observations  and  tlios(^  of  nnnlcrn  puithol- 

In  the  early  stage  of  the  disease  there  is  active  congestion  of  the 
pinnl  meninges  and  of  the  gray  matter  of  the  spinal  cord  supplied  by 
he   bninehes  of  the  anterior  spinal  artery.     The  hhni<lvessc!s  arc  dis- 
tenditl,  and  some  of  the  capillaries  are  ruptured,  allowing  extra vasvticms 
[)f  bl<HKl  cells  ;  the  |x*rivascnlar  spaces  and  the  \::^y'A\  matter  of  tlie  e<inl 
ire  fiiletl  with  emigrating  lene(K*ytes ;  and  ttiure  is  a  considerable  exnda- 
:iotJ  of  serum.     The  serum  fills  the  lym|>h  s})aees  about  the  vessels  and 
alxittt  the  nerve  cells;  the  leucix-ytes  ititiltnite  the  tissues  everywhere, 
rluster  alxmt  the  cells,  an<I   njake  their  way  into  the  cells.     There  is  a 
frwit  incn*ase  of  small  <'ells  and  niich'i  tliroughont  the  nenrogliaj  which 
nuiy  be  due  to  a  proliferation  uf  the  ncurrtglia  cells  or  ttf  the  endothelial 
IfUienls,  or  may  be  due  to  ai*  emigration  Irom  the  bloiMlvessels,     This 
afiltration  of  the  tissues  with   leucocytes  and  nuclei  may  be  so  intense 
to  ob-^cure  all  other  elements.     It  is  thus  evident  that  the  bloodves- 
fU  and  the  neuroglia,  as  well  as  the  ganglion  cells  in  the  gray  matter 
[)f  the  eonl.  share  in  the  pathulogical  process.    The  changes  in  the  motor 
L'unm«  (gimglion  cells)  are  very  marked.     All  varieties  of  ilegenerative 
>liange¥^  may  1m»  S4X'n.     The  cell  may  have  a  ch(U<Iy  appeanmee  and  be 
Jightly  swollen,   stiiining  moi*e  decjilv  by  reagents,   tlie  chromttphile 
Tannics  ap|K'Jiring  to  be  larger  than  in  the  normal  cells,  as  seen  by  the 
Tivjl   stain,  and  the  nucleus  apjwaring  granidar.     A  further  stiige  of 
sm-nition  is  shown  by  the  fact  that  the  protoplasm  no  longer  alisorbs 
>\  the  cell  is  swollen,  ha<  lost  its  sharp  r)ntlinc,  ha«  a  hi>nntgeneou8 
inince,  ami  the  nucleus  is  faint,  as  are  also  the  outlines  of  some  of 
ne  dendrites.     It  is  probable  tlnit  in  both  these  stages  of  degeneration 
\i\  arrest  of  the  prrtccss  is  jHissible,  and  a  gradual   regeneration  and  a 
L»fum  to  the  comlition  \^\'  health  witli  resumption  of  tfie  function  of  the 
f*U.      If  the  process  of  <legencnitioii  proi'ccds  beyond  this  point,  how- 
ever, no  repair  is  |K»ssible  and  the  fmn'tion  of  the  cell  is  for  <'vcr  hist. 
dj^eneration  has  gone  on  beyond  the  stage  last  dcH-ribefl  th<'  i-ell 
irs  to  l>e  changed  into  a  swollen   irregidar  uv  spheric"al  niass  of 
at«!Hal  ;  itn  protoplasm  becomes  cloudy,  and  its  nucleus  is  not  visible, 
^tainc<l  at  all :   the  chromophile  gninidcs   have  lost   their  rcgidar 
amingemcnt  in  concentric  rings  about  the  nucleus  <u'  in  nnliating  lines 
to^vanl  a  neunixon,  and  the  homHgcn<'<>us  mass  is  <een  to  be  iH-rmeated 
itii  \-aenoles,  the  den<lntes  having  dropjRHl  off.      In  the  last  stage  tiie 
pn>t4ipla'im  shrinks,  the  cell  Inxly  being  reduced  in  size  very  materially, 
uiving  lost  its  polygonal  shajM'  and  being  now  no  larger  than  its  ong- 
x\  nucleiu*.     It  stiiins  deeply  and  has  a  granular  ajipearancc.     During 
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the  later  staires  of  this  degeneration  letic^oc-ytes  may  He  observrd  pene- 
tnUlnj;  into  the  pnci'lltihir  ^yvice  and  encnwicliin^:  iipm  the  cell  ImhIv. 
Both  in  tlie  drndrites  and  in  tlie  neuraxon  .similar  dejijeneralive  pri>- 
ees^ses  miiy  be  i>hser\-ed  in  jvrogre:*!*,  and  they  are  destroyed  before  the 
eell  nndergot^s  its   tinal  dej^enemtion. 

While  in  the  majority  ofca-'^es  there  is  a  |>!U*allel  degree  of  change  in 
the  interstitial  ti:*.sues  and  in  the  gtiiiglion  cells,  so  tliat  there  is  a  shrink- 
age anil  jirogres.sive  destrnction  of  the  neurrvglia  ils  well  as  of  the  nerve 
elements,  there  art^  a  few  eases  in  which  the  eellnlar  degeneration  is 
attended  by  few  changes  in  the  interstitial  tissnes.  The  degree  to  Mhich 
varions  groups  of  cells  aiv  affected  varies  greatly  at  different  levels  of 
the  cord,  and  in  some  groups  a  larger  luimher  of  cells  nuiy  be  affected 

Fio.  27. 


a5!? 


Fpftinl  oonl  lit  sixth  pcn'ical  level,  from  t\  rase  nf  infanttle  pnmlyBls.  The  atmphy  of  the  ri^shl 
ntitorliir  horn,  the  cxlctt-nei*  *ff  ulemtio  soar  tis-sut-  in  the  horn,  a*  wtll  a>  the  abM.'4ioe  of 
gruufia  of  cell*,  are  sbowii.    Tht-  left  »nttrh»r  h>irii  is  nurnial. 

than  in  otliers.  The  extent  of  \\w  paralysis  and  the  degree  of  the 
paralysis  in  any  unc  iniisi'le  will  neeessurily  de|K'ntl  n]M»n  the  nnnduT 
of  gnviips  of  cells  atlected  and  (t]n»n  the  lunnber  of  cells  destroyed  in  any 
one  group. 

The  result  rtf  the  atrophy  of  cells  and  nf  the  neuroglia  is  a  gradual 
shrinkage  of  the  ei»tire  size  of  the  anterior  horn,  leading  secondarily  to 
a  collapse  inward  of  the  white  columns  surroiiuiiing  the  gniv  matter 
and  of  thi'  uerv<'  libres  issuing  from  the  horn  thrntigh  these  wliite 
eitlunru.H  intit  the  anterior  nerve  nnits.  There  is  also  a  degenerative 
atrophv  of  fibres  in  the  anterior  nerves.  Many  of  the  <'ell>  in  the  ante- 
rior liorns  of  the  cord  s<"nd  tla'ir  netiraxons  to  the  anterci-latend  citlumn. 
wher4'  they  turn  u]>ward  and  downwanl  to  pass  to  other  levels,  antl 
terminate  in  the  anterior  horn,  thus  serving  to  associate  the  action  of 
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Bdifffn.'nt   ctIIs  lying  at  ilifTiTent  lovt'Is  of  the  cord.     Theso  asssiM^iatitui 

pUt»  suffer  tViim  degeneniticm  tis  well  va^  t\w  motor  fells,  and  hence  there 

a  secondary  degeiienitivc  pnxres:?  in   their  iieiimxony,  leading  to  a 

r»hruika^'  and  i?light  8elero.sis  in  tlio  antero-luteral  eohimn  of  the  ectrd 

|for  a  varying  distane<'  above  an<I  hrhnv  tiie  site  of  the  lesion.     In  \i\v\- 

■Bes  the  extent  of  the  lesion  in  liie  ^VAy  niatt<'r  varies.      In  soiire 

tile  pathoh^ical   change  is  strictly  limited  to  the  anterior  horn, 

n'in^  particnlarly  sievere  in  its  jxTipheral  region.     In  other  cases  the 

I'ntral  grjiy  raatttT  which  lies  between  the  anterior  and  posterior  horns 

a]>it  atfw^tt^d.     It  is  in  these  latter  cases  that  the  sym|>toin  of  pain  is 

BiarktHl  in  the  early  stage  of  the  tlisease,  and  the  growth  of  the  limhs  is 

Inttrffretl  with  in  the  chronic  stage,  the  central  gniy  matter  of  the  cord 

having  a  cloeter  relation  t<i  the  growth  of  the  tissues  than  otlier  parts. 

The  majority  of  recent  |«thologist*^  Ix'lieve  that  in  anterior  poliomye- 

llici^  then?  is  an  acnte  intlammatory  prix-css  limited  to  the  domain  of  the 

iterior  jipinal  arteries,  involving  both  the  nenroglin  an*!  the  ganglion 

•IIh,  and  resulting   in  degeneration  and  atrophy  both  of  the  interstitial 

|i-.-ne  ami  of  the  ganglion  eell>.     A  few  oksirvers,  among  whom  Von 

vaiiiiden  '  may  be  cited,  ttill  believe  that  Charcot  was  right  in  suppos- 

Dg  that  the  degeneration  was  limited  exclnsively  to  the  cells,  ana  was 

•>t  accorapanieil  by  any  general  intlanimatory  pnx^ess  in  the  interstitial 

ixMDor;.      In  a  nnmber  of  teases  tlie  explanation  of  the  origin  of  the 

i<  found  in  a  thromlx)sis  of  one  of  the  branches  of  the  spinal 

r  in  a  hcnmrrhage  into  the  anterior  horn. 

1(    i*   probalde  that  in  the  cases  whieli  are  dne  to  infection  the  lesion 

one  «»f  acute  inHammation,  such  as  we  find  in  other  organs  in  acute 

anumiuutory  infectituis  disea.ses — e.g.  the  lung  in  juienmonia,  the  joints 

rhi«umati.«*m.     It  is  j>robable  that  in  the  cases  in  which  there  is  an 

rtwf    witl>Mut  fever  or  evidence  <tf  an   infections  nroeess  the   lesion   is 

neration  of  the  ganglion  cells  or  is  due  to  hemorrhage  or 

111  a  spinal  vessel. 

8ymi*Tum?4. — Tiie  disease  usually  begins,  like  an  acnte  infectious  dis- 

Vise^  with  fever,  sometimes  attended  liy  convulsions  and  delirium,  esin^- 

BiiUy  in  infants,  sometimes  by  consideral>lc  pain  in  the  back,  IkmIv,  and 

irncs  by  digestive  disturbances,  vfvmiting,  and  diarrlnea,  st»me- 

by  general  malaise.    The  tem|M'nilnre  rises  rapidly  to  102° 

Or  lU.i-  F.,and  the  jvUient  may  have  a  chill  followed  by  sweating.    The 

L'm|X'mtiire  remains  about  101 '^'  or   102°  for  several  <lays,  with  slight 

Dominj?  remission,  then  gradually  sinks  to  normal,  the  entire  febrile 

'r  nt   rarely  lasting  more  tfian  a  week.     Within  a  day  or  two  of 

[   iKiralysis  sets  in.  nsnally  in  both  legs  or  in  both  arms  or  in 

boii'    iiiob  alone  or  in  all  fonr  cxtnioities.      If  the  c4iild  is  young  juhI  is 

iinftne^d  to  ImxI  by  the  fever,  tin-  pandysis  may  n«jt  Im-  iiotice4l  until  the 

»et*«iiid   or  third  <lay.      In  •►Ider  children   and   adults  the  pandysis  is 

i^tutHy  well  develojx'd  within  twenty-four  lionrs  of  the  onset.     It  is 

ihK'nt'*!  tlmt  chiklren    cry  a  gmxl    deal   during  the  pcricHl  of  cmset, 

li]  Mm\f  of  those  who  are  al>le  to  comi^lain  say  that  they  sutler  from 

■x\x\  in   the  back  an<l   in   the  atlectcd   limbs.     This   pain  may  n-main 

ji»r  -iome  weeks.     Occasionally   there  is  some   rigidity  of  the  spine  or 

»-.'k  -ii<_rgpstive  of  meningitis,  but  this  so<m  subsides.     There  is  usually 

•  Cmtralblatt./.  AUgrm.  Pitth.  u  I'itih.  Annt,  1894,  vol  v.  p.  729. 


rut  tltstiirhtmro  of  tho  lihiildcr  ur  rtM-ttim,  though  in  a  few  cases  retention 
of  urine  tias  been  nt)tiee(l  for  a  few  duvH.  There  is  no  tentleney  to  the 
development  of  bedsores  or  of  tniphic  changes  in  the  skin.  There  is 
no  complaint  (if  ninnbness  or  of  jiara?sthesia,  and  tlieix'  is  never  any 
loss  of  sensatiim,  but  tiie  limbs  are  sometimes  painful  ii]K)n  any  niuve- 
ment^  esjK'cially  in   the  joints. 

After  the  fever  with  its  attendant  malaise  and  digestive  disturbances 
has  subsided,  and  the  genend  health  has  been  restored,  there  remains 
a  paralysis  more  or  less  extensive.  This  |Kindysi8  is  usually  more 
extensive  at  the  onset  than  it  18  destined  to  be  pernmnently.  Thus  the 
child  may  at  first  l)e  completely  helpless,  and  later  recover  jM»\ver  in  ail 
bnt  one  limb,  or  the  trunk  may  lie  paralyzed  at  the  onset,  Itut  n<it  jx-r- 
manently  aflciited,  Botli  legs  are  comnionly  att'eeted  together^  but  tlie 
final  paralysis  is  usually  found  in  one  limb  only,  Oceiisionally  the  neck 
nniseles  are  distinctly  weak  and  there  may  be  (Hfficnity  in  swallowing. 
Tills  is  seen  in  cases  in  which  the  arms  are  paralyzed,  and  yet  tlie  final 
piiralysis  may  atleet  but  one  arm.  The  face  lias  been  paralyzed  wiili 
the  arms,  and  the  ticnhir  mnseles  also,  I>nt  this  is  a  raix'  oceurren<'e.  In 
a  mnnbcr  of  cases  in  which  the  final  piindysis  has  Ix'cn  !imite«l  to  two 
or  three  mnseles  the  tn'iginal  |>andysis  was  widespr<:"ad,  involving  all 
the  limbs.  This  fact  slioukt  \w  rememlK^rcd  in  giving  a  prognosis  in 
the  early  stage.  Stimetimes  tlie  onset  of  the  paralysis  is  not  sudden, 
bnt  there  is  a  gradual  increase  during  a  week  or  ten  days,  tlien  a  sta- 
tionary |)eriod,  and  then  a  regression.  The  subsidence  of  the  jmralysis 
begins  from  a  week  to  two  months  after  the  onset,  aiul  then  giK's  an 
steadily,  but  it  is  not  until  after  three  months  that  it  is  quite  iwissible 
to  determine  what  muscles  will  eventually  recover.  There  is  always  a 
certain  amount  of  paralysis  whieli  is  permanent. 

The  nniseles  which  are  panily/cd  underg(t  atrophy»  which  is  more 
rapid  and  complete  in  tlnw  that  are  to  In-  p-rmancntly  jmralyzed  ;  and 
there  is  a  chaiig<'  in  tlic  size  of  the  limbs  which  is  well  marked  within 
a  month.  Tin*  ]>aralyzed  mnseles  are  relaxctl,  never  rigid,  ajid  shi«w  a 
reaction  of  dcgenenition  to  the  electrical  tests.  The  reaction  of  degen- 
eration consists  of  a  loss  of  the  response  of  lM>th  muscle  and  nerve  to 
fanidic  stimulus,  and  a  h*ss  of  resjmnse  in  the  nerve  to  galvanic  stimulus. 
The  gidvanic  r4*aelion  of  the  nuiscle  remain^,  but  in  such  a  museh'  there 
is  fouuit  an  alteration  of  its  nornnd  ectntractility  to  galvanic  currents. 
For  the  first  few  UHUiths  the  muscle  responds  too  stnuigly  to  galvanism, 
and  contracts  under  the  jMisitive  |Kile  more  quickly  than  untlcr  the 
uejL!ti:tive  pole  when  the  current  is  sent  through  it.  Ijater  the  con- 
tnictility  to  galvanism  is  progressively  deerease<l,  until  in  a  totally 
pandvzed  mUM'le  it  is  lost.  It  may  be  stated  as  a  progimstic  .'-ign  tltat 
the  muscles  in  winch  the  faradic  reaction  is  preservf^l  will  recover. 
though  jiaralyzed  for  a  time  at  the  onset.  Sneli  muscles  also  proerve 
their  tone,  so  that  they  contract  wlien  percnssefl  sliarjily  with  a  liammer. 

The  eircidation  in  the  atleeted  limb  is  considerably  impaired,  and  it 
is  cold,  bine,  and  flabby,  but  not  cetlematous.  In  some  cases  the  bone 
is  subsecpiently  liam{H-red  in  its  growth,  so  that  the  limb  is  shorter  atid 
more  slcnth-r  tliau  its  fellow  in  after  life. 

While  the  ilcscription  just  given  of  an  acute  onset  with  fever  applies 
to  about  three  quarters  of   the  C4ises  of  anterior  j^H>liumyeHtis,  there 


noiT  limbs.     It  gives  no  sign  of  pain,  it  does  not  api>car  to  be  ill, 
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and  thf  jmnilysiH  surprises  tlic  iiit>tli<'r  l>y  its  sinldon  niisot.  In  the^ic 
cases  the  piralysis  is  scmii  folliiwcil  hy  atmpliy  ant]  Uy  vasomotur  par- 
alysis. It  is  not  attomk'cl  by  iwiin  nr  teiiderrn'ss  uti  tjiotion,  and  usually 
decreases  to  some  extent,  leaving  the  limb,  however,  in  part  jiernia- 
nently  paralyzed. 

These  two  tyi>es  of  onset  of  the  disease  are  evidently  quite  distinct 
from  one  another,  and  their  pathological  basis  is  probaldy  ditfuivni,  as 
has  been  already  stated. 

After  the  onset  is  over  there  is  a  sh>w  progressive  iioprovemeut  up 

Fin.  29. 


tnfonUlc  parAlysU  and  •trophy  of  thp  left  ami  two  yi  ai^  uficr  iiisit :  i!»e  (.Mrtliil  luKnUon  of  the 
humerus  Is  cvidi'tit  ttml  al^o  thi*  mnin  m  ffrijfc. 

ht  a  certain  point,  and  then  the  permanent  eondition  of  iKiralvsia  i;. 
found  to  vary  greatly  in  different  cases. 

The  hx'ation  of  the  |>5indysis  is  nsnully  in  the  legs,  and  here  two 
tyjx's  of  tile  disease  may  be  re<'ngnizeil — the  leg  type  and  the  thigh  ty|K'. 
In  the  leg  ty|M>  the  peronei  ahtrrc  or  with  tlie  anteriur  tibial  mus4des  aiv 
rrmst  eoninwirdy  iitlrcted,  nlthmigli  the  posterior  tiltial  gruiiji  may  .-hare 
in  thi'  |)aralysis  ur  may  evm  be  as  fully  ]><iralyze<I  as  the  others.  As 
the  jKindysis  remains,  deformities  of  the  ankle  ami  foot  will  apjH-ar,  the 
form  of  tali|>es  develo|>ed  de|K'niUng  n\mn  tlie  nuiseles  chietly  ^Kindyzeil. 
In  the  thigh  ty\i('.  the  ileo-pstia^  antl   iiiaens  mns4des  and  the  glutei  and 
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nill5icle>«  aljout  the  thigli  urt-  the  ones  ehiefly  jdlbcted,  the  luiisetes  on  the 
inner  side  of  the  thigh  ami  the  nui.^ele.s  below  ttie  knee  often  esniping. 
In  these  case*»  the  leg  hangs  like  a  flail  from  the  IxkIv,  and  euiTrmt  ^ufv 

f»»»rt  the  weight  at  all.  In  Kttiie  eases  nearly  all  of  the  iiiiiseJes  of  the 
•  »\ver  extn-mity  are  ])aralyze<l,  an<l  the  atrojvliy  is  iiirifonn  tliroiigfioiit 
the  litnb.  In  thcs**  severe  eases  it  is  not  uneuninion  for  the  niiiseles  (tf 
th<"  iwM-k  and  abdomen  to  share  in  the  jKinilysis  and  atrophy. 

When  the  arms  are  attacked  two  tyfw's  of  jKimlysis  have  heen  de- 
L*«'ril>e<l,  the  upper-arm  ty|>e  and  the  htwer-anu  tyiM\    In  the  np|K*r-ami 
[tyj»r  themus<*les  alxnit  the  soapiila  and  the  tleltoid,  the  bleeps,  and  siipi- 
Jt«it4>r  longns  are  |>iiralyzed  and  atntjihie,  and  eonseipiently  the  motions 
t<»f  the  shoidder-  and  elbow-joints  {u-e  serionsly  ham|MTed,      In  these 
the   i*hoidder-joint    in    unduly    movable,   and    tlie    head  of   the 
?riis  faJU  out  of  the  siwket.     In  the  lower-arm  ty\tc  the  museles 
below  the  elbow  are  invaded  ;  the  flexors  or  extensors  of  the  wrist  and 
fingers,  or  both  together,  are  affected,  the  supinator  lougiis  escaping. 
[  lu  other  cases  the  interossei  muscles  of  the  hand  and  the  thenar  and 
[)theoar  muscles  are  panilyzcd,  while  the  long  flexors  and  extensors 
kpc.     Occasionally  a  conibinatitm  of  upper-  and   htwer-arni    types 
«>ccur>i,  in  which  case  the  entire  extremity  is  useless.     Tlu'  up[»er  [)art  of 
>  the  trunk  is  occa.'^ionally  involved  in  the  paralysis,  together  with  the  arms. 
iKarfly  the  niu!*cle.s  of  the  back  and   trunk  are  tlie  only  ones  perma- 
nently   |ianilyzed. 

In  a  ve-ry  few  cases  the  entire  musetdar  system  of  the  l>ody  appears 

L|o  \w  afl'ecteil  by  thi.^  disease ;  both  legs,  tlie  trunk,  and  l)oth  arms  are 

tnore  ht  Icjss  paralyzed;  but  even  in  these  cases  a  careful  examination 

nill  show  that  the  degree  of  the  paralysis  and  atrophy  ij*  not  the  same 

kn  all  the  musclcH.   The  i-elative  frequency  of  paralysis  in  diflercnt  parts 

nf  the  body  is  shown  in  the  ffvilowing  tal)le  (Table  III.).     The  paralysis 

lis  very  rarely,  if  ever,  exactly  symmetrical  when  l)oth  legs  or  both  arms 

ire  involved. 

Table  III. — Of  Didribntion  of  Ptrnunietit  Parafifxif*. 

Dochenne.i       SeeUgrouller. 


•il  artn   .  5  4 

itkrvM    .    -  2  1 

Ktremides  5  2 

|«nii  I«g  Mine  !»uJe  .               11  2 

1  leg  uppoBitc  (tiiies  .                 2  1 

brvc  extremities 

In  addition  to  the  paralysis  ami  atrt»phy,  there  is  a  loss  of  reflex 
r-tion  at  tlie  level  of  the  lesion  in  every  case.  The  skin  reflexes  usually 
^n-ttim  after  a  time,  but  the  deep  reflt^xes  are  absent  for  a  long  |M*nml, 
I  even  when  a  jKirtial  recovery  of  the  muscle  invctlved  has  taken  |»la(»e. 
[TIiuj4  the  knee  jerk  is  unif«»rnily  absent  when  the  thigh  nnisek's  are 
\aud  tlie  elbijw  and  wrist  jerks  when  the  arms  arc  affected. 

l^oAi    fif  M>ft.,  1804.  :^.  *  (iWhtiirJf'9  llautfburJi  d.  Ktndt'rkmiMitiltii, 

Ktatin^n  Cydop.  of  Oiitdrat'a  Dineaaa. 


Inkier." 

SUrr, 

Total. 

107 

40 

170 

63 

20 

123 

62 

27 

123 

5 

7 

26 

8 

4 

21 

1 

2 

6 

35 

b 

47 

26 

4 

33 

1 

4 

8 

22 

3 
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InfliutDc  pttralysla  with  atrophy  of  the  right  letr.    The  rurvHiuix'  of  the  spine  is  a«condar^'  to  (he 

thurtening^  of  the  leg. 

Tliere  i-  a  marked  vasomotor  pniiilysis  ami  l:n'k  of  vasomotor  response 
in  the  liiuli  to  applieatioiis  of  lieat  jiihI  cnltl, 

lU'fonnities  *A'  the  jointH  are  a  fiuiinum  sf(|nel  in  iiifautilc  sijiiuil 
piralysif?.  The  approximatiim  of  arttetdar  surfaces  is  s(»emvd  in  jwirt 
by  the  tense  ntitiuu  of  the  nuiseles,  esiHrially  at  the  slioiihier,  liip.  an«l 
knee  ;  ami  lienee  pmralysis  of  the  juu-oles  eontrolling  these  joints   is 
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attended  by  relaxation  and  a  greater  degree  of  mobility  than  normal. 
Thu«  the  head  of  the  humerus  falls  from  its  socket  when  the  deltoid  is 
paralyzed,  and  abnormal  extension  of  the  knee  is  oflen  seen  in  the 
upper-leg  type  of  paralysis.  After  some  months  of  paralysis  the 
muscU^s  which  are  the  natural  opponents  of  the  paralyzed  muscles  are 
apt  to  become  permanently  contractured,  and  this  also  occasions  deform- 
ities. The  action  of  gravitation  on  a  flaccid  part  of  the  limb  combines 
with  the  contracture  in  the  case  of  the  foot  to  increase  the  deformity 
there,  and  hence  all  forms  of  talipes  may  ensue  on  infantile  paralysis. 
Similar  deformities  of  the  wrist  are  also  observed,  but  these  are  not 
common.  Curv^ature  of  the  spine  from  paralysis  of  the  muscles  of  the 
back  is  frequently  seen,  all  varieties  having  been  described.  Its  most 
common  cause  is  the  shortness  of  one  leg,  due  to  arrest  of  its  growth. 
Such  curvatures  differ  from  those  due  to  bone  disease  in  the  fact  that 
they  do  not  persist  during  suspension  of  the  body  by  the  head  and  arms. 
It  i»  one  of  the  most  important  points  in  treatment  to  prevent  the 
development  of  these  deformities. 

The  progress  of  the  disease  in  any  case  may  be  divided  into  stages. 
After  an  acute  onset  there  is  a  stage  of  maximum  intensity  lasting  from 
one  to  six  weeks,  and  followed  by  a  period  of  steady  improvement 
which  may  extend  from  six  months  to  a  year.  Then  follows  the  per- 
manent chronic  condition,  in  which  the  normal  growth  of  the  child  may 
lead  to  a  slow  development  of  the  limb,  but  not  to  any  change  in  its 
power  of  use.  It  is  very  rare  for  a  complete  recovery  to  take  place 
after  an  attack  of  infantile  paralysis.  Even  in  the  lightest  cases  there 
are  iLsaally  some  weakness,  slight  atrophy,  and  coldness  left,  and  one  or 
two  muscles  will  be  particularly  feeble.  In  the  majority  of  cases  con- 
siderable permanent  paralysis  remains,  requiring  the  use  of  api)aratiis 
to  assist  the  use  of  the  limb  and  to  prevent  deformities.  Death  has 
iMftL-^ionally  occurred  during  the  acute  onset,  but  is  very  rare,  and  once 
thir'  *tajre  is  passed  there  is  nothing  in  the  disease  to  threaten  life. 

It  i-  the  chief  characteristic  of  the  atrophic  paralysis  in  this  disease 
that  it  .selt-cts  certain  muscles  to  the  exclusion  of  others.  This  selection 
bears  no  relation  to  the  arrangement  of  muscles  in  the  limb  or  to  the 
Ci»njoint  action  of  muscles  in  pHxlucing  any  definite  movement.  It  is 
wh«>lly  <]e{)eu<lent  U|)on  the  arrangement  of  the  grouj)s  of  cells  control- 
ling the  nius<'les  in  the  anterior  horns  of  the  spinal  cord.  The  exact 
K'^Iization  of  the  disease  can  be  determined  by  referring  the  symptoms 
io  any  oast*  to  the  table  given  on  p.  80  in  the  section  on  the  Diagnosis 
«»f  Spinal-cord  Di.st»ases. 

I)I-v<;n<»sis. — There  is  no  difficulty  in  recognizing  the  disease,  and  it 
i-  lianlly  likely  to  Ix?  mistaken  for  anything  else.  Occasionally  a  ehihl 
will  lie  attacke<l  with  acute  articular  rheumatism,  and  on  account  of  the 
fuin  in  the  joints  will  be  unwilling  to  move  the  limbs,  and  thus  may  be 
thought  to  Ix'  paralyzcil.  A  careful  examination  will  soon  demonstrate 
the  real  «*rmdition,  for  acute  rheumatism  never  causes  any  atrophy  or 

Cralysis,  and  the  local  tenderness  in  the  joints,  the  sweating,  and  the 
•k  of  cr>ldness  of  the  limbs  may  also  aid  in  the  diagnosis.  Rachitis, 
WMnerimes  caused  amcmg  children  living  in  healthy  and  comfortable 
surroundings  by  the  use  of  artificial  patent  f(KMls  containing  considerable 
Migar,  may  lead  to  a  sudden  febrile  onset,  with  much  pain  and  tender- 
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ness  ill  the  limbs  and  ujuvilliii^tit'Sri  to  move.  But  the  cliiM  is^  ncit 
really  jumilyzeil,  and  the  state  ui'itf^  boiie^,  the  general  eoiidilioii,  and 
the  sweating,  a.s  well  as  the  laek  of  limitation  of  the  \mm  and  inmio- 
bility  to  one  or  two  limbs^  will  prevent  this  disease  from  being  mis- 
taken for  infantile  pamlysis,  lu  some  eases  of  antenor  polinniyelitis 
there  is  coni^idenible  pain  felt  in  tlie  limbs,  an<l  Mime  tenderness  of  tlu- 
surfaee  and  of  the  innseles.*  In  pain  fid  eases  it  has  been  suggested  that 
a  neuritis  aeenmjnxnies  the  |)oliiimye!itis.  The  existence  of  pain  ahme 
is  not  siiffieieni  to  warrant  tliis  diagnosii?,  inasmueh  as  the  newer  path- 
(jhigy  indicates  that  in  the  early  stages  there  is  a  congestion  of  the  gniy 
matter  of  the  eor<l  whieli  might  be  sutHeient  to  ex]>lain  the  pain.  li\ 
however,  the  pain  continues  and  tenderness  develops  in  the  muscles  ami 
ncrv(\><,  it  is  nrobalde  tliat  a  neuritis  (liu'  to  the  sfime  infections  agent 
lias  deveiopeil.  It  is  to  be  remendwi'ed  that  polyneuritis  is  nsnally  n 
dis^-ase  atfeeting  the  extremities  symmetriciilly,  and  causing  dro[)-wrist 
and  ilrop-fnot;  that  the  distal  parts  are  more  severely  pamlyzed  than 
the  jiroximal  i>art>  of  the  extremities ;  that  there  iw  no  ifuch  selection 
of  nmseles  pandyzed  as  in  poliomyelitis  ;  and  that  there  are  usually  sen- 
sory disturbances  of  a  permanent  natun^  ana^stbe.'^ia  and  analgesia  or 
ataxia,  in  ad<lition  to  the  pain  ami  tenderness  along  the  nerves  ;  hence 
in  the  acute  stage  of  onset  a  polynenrilis  should  not  be  confoundefl 
with  a  indioniyelitis.  When  |Milyiicnritis  accompanies  poliomyelitis  the 
clinical  picture  will  be  made  up  nf  a  eombinatioii  of  these  symptoms. 

A  hRudized  injury  of  the  brachial  plexus  (Erb's  |Mindysis\,  causing 
paralysis  of  the  deltoid,  biceps,  Cftraeo-hmeliialis,  and  supinator  longus, 
is  not  unenmnion  in  iutants,  and  might  be  mistaken  for  infantile  jwilsy. 
The  history  of  traniua  during  ilelivcry  and  the  local  amesthesia  in  the 
distribution  of  the  circumflex  nerve  will,  however,  correct  the  mistake. 
Such  cases  nsnally  recover. 

l*RtK;NOs[s, — ^Tiie  prognosis  iu  anterior  noliomyelitis  is  always  grave. 
Patients  do  n^it  often  ibe  of  the  affection,  l>ut  they  rarely  escape  a  ]>er- 
nuancnt  |>;(ralysis  in  some  part  of  the  bmly.  It  is  true  that  in  the 
majority  of  eases  the  t^riginal  paralysis  subsides,  so  that  there  is  an 
apparent  imju-ovement  of  a  eonsidenible  degi*ee.  Thus  a  patient  who 
has  originally  Iwen  paralyzed  in  both  legs  may  recover  entirely  the 
power  in  one  leg,  and  may  be  left  with  a  condition  of  paralysis  in  the 
peronei  or  in  the  anterior  tibial  group  of  the  other  leg,  mi  that  the  ter- 
minal condition  is  very  miicb  less  severe  than  that  of  the  onset.  As  a 
rule,  the  limb  that  is  atlcctcd  never  entirely  regains  its  power,  and  usu- 
ally shows  some  atrophy  and  shortening,  for  the  growth  of  the  limbs  is 
ham|ii'red  by  the  existence  of  tite  disease,  and  hence  in  a  growing  child 
the  nnal!ccted  limb  outgrows  the  otlier.  It  is  tbongbt  that  an  chrtrieal 
cxaiuiuation  after  the  onset  of  the  ilisease  will  atfonl  s<um-  ground  for  a 
lirognosis.     It  is  believed  that  the  muscles  which  resjMtnd  to  the  faradic 

'  Tht"  existence  of  |>ain  ilnriiifr  the  first  two  ilavs  of  tlie  diseape  (xvasioniilly  ti-adn  to 
misukt^  in  <Ji«^'n<wis.  Thus  M:it>h  {Lancet,  Ann.  Ifi,  1897)  tvcfirds  a  past*  of  a  child  tive 
years  of  ajfe  who  was  KiKhlcnly  aitnckt-d  wilh  j»niii  hi  the  left  leg  extending  down 
the  thigh  to  the  knee.  Tiie  hnili  was  Hexed,  idnhielrtl.  .ami  rotated  outward,  and  any 
motion  was  }iainfoI  ;  henet^  the  e.-ir*  vvtin  re<.v>rdefl  jih  acute  hip  disease,  but  closer  exam- 
ination ^howe<^  tlie  hijr-joint  td  U'  ijiiite  freely  inovalde,  and  after  two  duvij,  when  tl>e 
pain  hnd  |>a.'*M.'d  awiiy.  liie  ease  was  found  in  be  uiie  of  infantile  paralysis.  The  fever  iind 
general  ooratitutional  dij<turbance!i  present  nt  the  oiuet  had  rendered  the  dingnoBis  obscure. 
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eurT>ent  three  weeks  after  the  onset  <if  llu-  disease  will  eventually 
iver,  while  those  that  fiii)  to  respond  to  this  current  at  that  titite  will 
^\A  lie  somewhat  inipiired  in  power.  The  loss  of  taradie  rcaetlon, 
[?ver,  is  not  an  inelicatioo  that  these  museles  will  be  totally  pundyzed, 
nnoe  the  faradic  reaetion  has  Ijecn  kricjwn  to  return  in  a  muscle  a  yejir 
after  it  has  lK?en  h»st ;  yet  such  a  nuisele  never  recovers  completely  its 
pize  or  |Kiwer.  The  prognosis  is  ninch  hetter  in  the  eiises  which  l>e^in 
with  fever  than  in  those  which  do  not. 

Tkkatment. — The  treatment  of    infantile   spinal    paralysis  in  the 

acute  Htage  consists  in  kcei)ing  the  child  quiet   in  hed   and  applying  a 

mild  form  of  counter-irritation  along  the  spine,  which  is  l>est  done  hy 

a  paste  of  mustanl  1  part  and  dour  .*i  parts,  applied  in  a  jmultice  along 

the  Ixick  and  removed  as  soon  as  the  skin  is  ivihtened,  and  then  renewed 

after  three  hours,  so  that  for  at  least  a  week   tliere  shall  he  continual 

ci*nnter-irritation  without  the  discomf(>rt  of  a  blister.     Tlie  fiv(juent 

applioition  of  dry  cn[>s  along  the  spine  may  be  used  to  prfKluce  the  sjmie 

'ffect.      Freipient  sjningifig  with  alri>liol  and  ccmjI  water  is  intlii-aU^*!  in 

he  caries  in  which  the  teni|H^rature  is  above  101°  F,,  but  phenacetine  or 

iantipyrine  is  not  to  be  used  unless  the  temperature  reaches  103°   F. 

Tlicre  U  some  advantage  to  be  gained  from  the  internal  use  r»f  ergot. 

dose  of  ergot  is  10  minims  of  the  fluid  extract  for  a  child  below  the 

of  two  years  every  four  hours,  and  2  minims  more  fVn*  each  addi- 

>nal  vrtir.    Ifwlide  of  potassium  may  be  given  in  l-grjiu  dose  in  the  early 

lage,  and  moilerate  dosrs  of  salicylate  of  sodium  {2  gr. )  or  of  (juinine 

^  er.)  may  be  use<l  for  a  child  of  two  yeiirs.    If  the  child  is  in  much  jwiin 

r  nai*  convulsions,  bromide  of  scKlium  {ry  gr.),  with  or  without  codeine 

^|ljy  gr.),  may  be  employed  as  a  symptomatic  remedy.    The  gf'ncral  trcat- 

liienl  of  febrile  conditions,  a  light  diet  and  laxatives,  arc  not  ti>  be  ne- 

tli^ted.     The  best  laxative  is  c:i>tor  oil  .-j,  glycerine  .^j,  citmamou-water 

X,  given  with  an  ecjual  amoimt  of  lemon  juice  sweetenwl.      Rest  in  a 

e  position  in  bed  is  better  than  constant  lying  upf>n  the  back. 

When  the  acute  stage  is  passed  there  is  little  Uv  lie  done  duritjg  the 

rst  week  excepting  ti>  nourish  the  child  well  and   keep  the  pandyzed 

mb  \*'ami.      Io<.rnle  of  potassium  in  1-  to  l^-iiY,  doses  may  lie  adminis- 

re«l  tlin-e  times  a  day. 

When   the  paralysis  begins  to  subside   spmtaneously  it   is  well   to 

idminister  strychnine  in  full  dose,  -^  gr.,  three  times  a  day  for  a  cliild 

r  three  ye^irs  of  age.     This  remedy  is  best  given  at  intervals,  and  not 

mtinnously,  and  it  is  my  rule  to  use  it  one  week  and  then   intermit 

For  lhn«e  days.     Tiie  condition  of  mecli:mic;d  irritability  in  un]iaralvxed 

I Iiuis«de^,  3,s  determined  by  jHTcussion  witli  a  hafumer,  is  a  y[,i^iA  ifidii-ii- 

tiori  of  the  tlegree  of  etfect   being  pnHliiccil  by  tiie  strycluiim\  and  tlie 

n'chnine  may  be  increased  up  to  ilie  i>oiut  of  a  distinct  increas<'  in 

i-s  irritation.     It  is  to  be  remembered,  however,  that  twitching  of  the 

limbs  or  .stiffness  of  the  back,  usutdly  inilicative  of  strychnine  etfect, 

not   to  lie   relied  upon  in  infantile  jiaralv'^is  when  the  nins^des  are 

lyzed.      Whether  general  tonics,   such   as  ciMbliver  oil,    hyjHjphos- 

I,  <ir  arsenic,  have  any  effect  of  a  favoral>le  kintl  may  \w  lelt  to  the 

ilgnienl  of  the  physician  in  each  individual  case. 

The  most  important  indication  duriuij  the  stage  of  regivssion  is  to 

reft^Tve  the  nutrition  an<l  function  of  the  jxiralyzeil  muscles^  and  tliis 
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13  to  l>fi  attained  bv  skilful  nitisi^age,  Ky  hydrotherapy,  or  by  the  use  i 
electricity.  Massage  in  of  the  utmost  iinjMirtain'e  in  these  ease**,  and 
slmidd  be  ^iveii  once  or  twice  a  day  wttli  care,  eond/med  with  such 
attempts  at  active  movement  as  the  child  is  alilc  to  make.  Anionj:  the 
pottrer  classes  it  is  well  to  instruct  the  imftlu'r  how  to  pive  tliis,  so  that 
it  shoidd  he  «;iven  with  jxn'sistence.  The  massage  slutuld  not  be  of  the 
hardest  kind,  and  yet  should  be  siitbcient  to  stimulate  the  circulation  in 
the  limbs  and  promote  tiie  lymphatic  and  venous  flow.  Next  to  mtkSr- 
sage,  nieehanical  devices  which  shall  induce  the  child  t«>  make  use  of  the 
wciikeuctl  limb  arc  tu  l>e  employed.  A  honsehold  gyninasium  can  easily 
be  devised  by  the  physician  aihipted  to  each  individual  ease,  and  if  such 
exercise?  are  made  of  the  luiture  of  phiy  to  the  child's  imagination, 
much  g-oiKl  will  be  derived  fnun  his  own  efforts, 

Hydrotherajiy  is  also  an  inijxrrtant  aid  in  treatment.  The  general 
eircuhitiim  in  the  cold  and  Hal)by  Iiud>  is  aided  by  warm  bat  lis,  and  it 
is  my  hahit  to  have  these  childn^u  play  in  warnn  water,  tempi'niture 
99°  F.,  for  a  half  hour  twice  daily.  This  wariu  bath  may  be  fttllowtnl 
by  a  cooler  sponging  and  brisk  rubbings  but  cttld  %vater  should  nut  lie 
employed  in  the  bathing  of  these  ehihlreti,  as  tlie  temperature  of  the 
paralyzed  lim!>  is  always  below  that  of  health,  and  the  va.somotor 
jKindysis  prevents  the  quick  reaction  which  is  S4>  beneficial  in  iither 
conditions.  Pr(j|x'r  protection  of  these  limbs  by  extra  flannel  clothing 
is  always  advisidile. 

Electricity  is  a  valuable  agent  in  the  treatment  of  infantile  paralysis, 
but  a  clear  statement  of  its  use  sliouhl  he  made  by  the  physician  to  the 
flimily.  Electricity  has  ih»  iufltience  whatever  upon  the  course  of  the 
disease.  It  dm-s  not  affect  the  lesion  in  the  spinal  cord  either  to  decrease 
the  hypra^mia  (tr  to  increase  the  mitritiou  of  the  nerve  centre.  Af>pli- 
cations,  therefore,  of  galvaiiistu  to  the  soine  are  absolutely  useless,  but 
appliciitions  to  the  muscles  may  be  oi'  distinct  s*'rvice  in  two  tliff<'reut 
ways — first,  by  causing  their  eontnu'tion,  and  thus  exercising  them 
when  volnntarj'  exercise  is  im|x»ssible,  and  secondly,  by  promoting  the 
chemie^d  changes  in  the  mu.sfles  which  are  essential  to  growth  and 
nutrition. 

Kxamiuiitiou  in  any  case  will  show  a  certain  number  of  muscles  in  the 
pandyztnl  lind>  which  respond  to  faradism.  Ttu'sc  muscles  will  event- 
ually recover  entirely,  yet  the  tone  itf  the  muscles  and  their  stivngth 
i*an  l>e  kept  up  during  the  periiMl  of  improvement  by  n»eans  of  exeivise 
with  either  the  fariulic  {>r  galvanic  current.  It  is  cpiite  well  proven 
that  just  as  exercise  of  a  healthy  arm  will  markedly  increase  the  size 
of  the  liiceps  muscle,  so  applications  iif  fjiradism  regularly  to  a  muscle 
which  it  will  eontniet  will  inei-ease  tlie  size  of  this  muscle  ;  hence  to  the 
weakened  muscles  which  still  respond  to  faradism  an  applit-ation  uf  the 
fanidic  current  for  about  ten  minutes  once  or  twice  a  day  will  be  of 
service.  The  maj<»rity  of  the  paralyztnl  muscles  <lo  n(>t  r(^s]Min<b  how- 
ever, to  faradism,  and  it  is  time  wasted  to  apply  the  fiiradie  current  to 
these  ntuscles.  They  do  rf^sjMiml,  as  a  rule,  to  galvanic  iuterruptc^l  eur- 
reuts,  the  positive  pule  lieing  phu-ed  over  the  muscle  and  tfu*  negjitive 
upon  the  limh  at  a  shnrt  distance  above,  Tlie  iut^-rruptions  should  l>e 
made  by  an  electrode  held  in  the  hand  and  providLnl  with  a  finger-key, 
and  each  muscle  should  he  treated  for  alwut  three  niiuutes  daily,  fifty 
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to  sixiv   interruption*  being  luadr   per   minuti^  by   tlio  fing^er.      The 

S^h  iihed  should  l>e  the  Iwist  which  will  hicfure  coiitraeticm  in  the 
e.  When  interrdption*^  of  the  etirreitt  do  not  pntdiiee  u  |>r(nnpt. 
fCSpori'^  alternation  of  the  eiirreiit  may  Ik'  employed  hy  reversing  tlte 
tnrrcQt  mpiilly  by  niciuis  oi*  the  poie-eluiu^er  on  ihe  luittery.  It  is  to 
be  rpinembored  that  in  this  cli.souK*  the  appliejitittn  of  eleetrieity  is  more 
ininftil  than  in  health.  It  it*  also  to  be  remembered  in  ap[)lyinij:  elec- 
tncity  to  ehildren  that  their  eonfidenee  must  be  gtiined,  and  that  if  they 
an*  fri^rhtent^^l  at  the  first  applieation,  subse<pient  treatnirnl  will  result 
to  a  «Hmtiniud  struggle.  It  is  njy  enstom<,  therefore,  to  begin  a  (^oiirse 
of  I'bNrtrit^l  treatment  to  a  chiUl  by  several  applications  M'  the  spong<-\s 

Iaixl  fliftrotles  while  no  current  is  passing,  thus  aeenstoming  the  ehihl 
Id  the  iippamtu^  and  gaining  its  contidence.     After  two  or  three  such 
||}pli<'atJons  it  will  Im?  |ws>ible  to  use  a  weak  current,  and  then  day  by 
pEiy  l«  iucrea.se  its  strength  unli!  by  the  end  of  ten  days  the  necessary 
Stlieagth  i-  being  used.     In  this  way  a  daily  struggle,  with  the  result 
of  tsSMBtisfaetory  and  probably  useless  applications,  can  1k'  ;ivoi«led,  and 
the  {larvnLH*  consent  obtiiined  to  a  course  of  treatment  whicli  they  would 
• '■"♦"•^ My  object  to  if  ever}' applieation  resulted  in  a  struggle.     Any 
tt   mother  or  nurse  can  be  taught  to  give  the  galvanism  or 
i!-ju  to  a  child  in  this  mantier  ;  and  it  is  best  to  interest  the  attend- 
.1      (o  the  tn^atrnent  from  the  beginning,  and  instruct   her  carefully,  so 
uil  within  a  we<'k  the  tn-atUKTit  can   be   left   entirely  in  her   hands. 
Itch  un  applu'ation  of  electricity  is  to  be  made  daily  or  twice  a  day  tor 
o  or  thre«*  years.     SiKUitiineous  recovery  will  have  been  reached  at 
ic  end  of  the  first  year,  but  even  after  this  time  these  inu&eles  may  be 
ight  int<i  a  eomlition  of  hy|wrtri>phy  by  means  of  continueil  exercise. 
Then,  however,  a  child  is  (piite  able  to  move  voluntarily  with  some 
any  |)aralyz:4^<l  muscle,  it  is  far  better  t<>  rely  nptn  voluntary  exer- 
ihan  upon  electri«d  apiilications.     If  mt  etfect    is  obtaine<l  frctm 
,  batuiug,  an<l  electncity  in  a  muscle  at  the  end  of  a  year,  there 
t&  no  use  in  continuing  the  treatment  of  that  muscle,  as  it  will  never 

tover,   its  nerve  ci'lls  being  entirely  destroyed. 
The  use  of  apparatus  plays  a  great  part  in  the  treatment  of  infantile 
Uvsi)!»  in  the  ehninic  stage.      It  is  to  be  rememiiered  that  many  weak 
lues  can  do  tlieir  work  only  when  the  lindj  is  placed  in  an  ad  van- 
tigeou*  jiosition  or  when  tliey  are»  assisted  in  their  action.     Many  of  the 
u?rU*s  have  iit>,  pjirt  of  their  function  to  kwp  the  joints  in  ]>lace,  and 
i>  |»art  ««n  l)e  supplieil  ]iy  properly  a<ljnsted  biiices  ;  hence  an  ajipa- 
tiiM  nmy  enable  the  child   to  use  a  muscle  or  move  a  Joint  which  it 
itdd  not  do  if  the  joint  were  unsu[tported.     Again,  tin*  result  of  jwiral- 
i.H  of  one  group  i»f  must'les  is  to  allow  the  joint   to  be  bent  by  its 
iponent  t»r  to  yield  to  the  influence  of  gravitiition, and  hence  the  juinil- 
M»  i»  often  followed  by  deformity  if  a  brace  is  not  applied  early  ti> 
•rrect  ihiJ*  tendency.     Tlicre  is  no  disease  in  which  nrthopa»dic  ap[m- 
Is  of  nii>re  service   than   in   infantile  par.dysis,  and  it  canmit  r>e 
il  tfn»  early,  as  it  may  |>revent   the  development  of  e(*ntractnres 
ilcfomiities.     There  is  no  stage  in  which   it  is  too  late  to  tit  a 
for  even   if  these  deformities  have  occurred,  tentttomy  may  be 
luploved  to  8tmighten  and  adjust  a  joint,  and  then  the  limb  can  l«e 
;e<l   oy  the  bnicH?  in  a   proper  jMisitiou.     Hut  every  case  has  to  be 


r#u 


of 


brnee. 


144 


ANTERIOR  POLIOMYELITIS, 


trt^te<l  skilfully  in  accordance  with  its  own  condition,  and  tbc  rcadv- 
madc  braces  of  the  sliop.s  arc  often  worse  than  none.  Hcocc  for  each 
case  a  j^pecial  a|»iKimtus  must  be  fitte<l  un«lcr  the  direction  of  an  f>rtli«»- 
peedic  !f>nr^e<in  ;  and  it  is  to  l.w?  rememberiHl  that  in  a  growint:;  child  sncli 
apjjaratus  must  he  eonskiiitly  n^adjiistt^l,  its  ]en<rtli  and  size  beinjr  clianped 
from  nnonlh  to  montfi  in  aecoiilurK'c  with  the  th'velopiuent  of  the  linih. 

In  nmny  casies  of  deformity  where  there  is  a  strong  contnictnre  of  a 
fairly  healthy  muscle  (►%'ercoming  the  weak  paralyzed  muscle  the  ques- 
tion of  tenotomy  will  arise.  Such  tenotomy  will  of  course  reanit  in  a 
rejilacement  of  the  defomied  limb  to  its  natitrai  |K>sitioii  temporarily, 
hut  unless  the  joint  c-an  1r*  held  by  a  bmec  in  a  projwr  |wsition,  tenotomy 
alone  will  be  tif  nu  jM^rmaneot  ticrvice.  Hence  tenotomy  i.-.  only  to 
\w  regarded  as  a  preliminary  in  gome  caj^es  to  the  proper  appli- 
ttition  of  apparatus.  Apjianitus  has  also  been  devised  (especially  in 
the  treatment  of  intanlile  iKtndysis  of  the  hands)  by  means  of  which 
weakened  muscles  may  Ix*  reinforccil  by  ehistic  bands  so  applied  as  to 
take  the  place  of  the  |>andyzed  muscle.  Thus  a  dropiH"*!  wrist  or  a 
[Kiralysis  iy\^  the  extensors  of  one  side  of  the  wrist  ciin  be  sr.inewhat 
relieved  by  a  series  of  elastic  bands  attaehefl  to  tlie  finger-tips  or  to 
rings,  and  to  the  ellxtw,  and  running  through  a  bmcelet  at  the  wrist. 
l)ro{>]i«'d  f<M)t  may  alni  be  similarly  remetlied.  8uch  devices,  hfnvcver, 
are  usually  discartled  after  a  time,  as  they  are  more  cumbersome  than 
useful.  ApiKinitiis  is  especially  ajiplicable  to  spinal  curvature  of  the 
jMiralytic  tyiK',  and  in  any  ease  in  which  the  body  or  back  muscles  are 
involved  at  the  onset  it  is  \\A\  for  the  child  to  wear  a  brace  in  onler  to 
pn'vent  the  <levelopmcnt  of  some  form  of  curvature.  A  thick  cork  sole 
will  prevent  the  curvature  due  to  a  short  leg. 

It  has  been  proposeil  U\  divide  longitudinally  tendons  of  certain 
healthy  muscles,  and  attiich  one  half  to  the  severed  tendons  of  |taralyze<l 
museles  about  the  ankle,  knee,  wrist,  and  elliow,  in  onler  tliat  the 
healthy  musele  may  be  made  to  do  the  witrk  of  the  musclf  which  i> 
pnralyze<l  ;  and  a  few  successful  attempts  in  this  tlireetion  have  l)een 
rcjMtrted.  T  have  s<'en  one  ease  of  iKirulysis  of  the  |M>ronei^  in  which  a 
part  of  the  posterior  tibial  tendon  was  attaclunl  to  the  cut  |H*roneus 
lorigus  tendon,  permanently  benefited  in  a  remarkable  degree  by  this 
methiMi  iif  treatment. 


[ACUTE  AND  CHRONIC  MYELITIS;  LANDRY^S 

FARALY81S. 

By  EDWARD  D.   FISHER,  M.  D. 


Deftxitiox. — Myelitis  is  an  iiiflaniniati<ni  of  the  sjiinal  coixl.     By 

tbis  term  is  peuerally  meant  a  lesiiui  whitlt  invulvcs  tlie  whole  trans- 

\**»r^  area  of  the  eonl.    The  synintoms  must,  theivfure,  lie  sueli  as  show 

nnterfert'nce  MJth  the  spinal  t'onl  as  a  wliolr ;  titat  is,  we  oliserve  8en- 

9,  motor,  reflex,  trojihie,  and  vasomotor  ciisturhanees.     Leyden  hiys 

L«iis  on  the  faet  that  eHnieally  we  eannot  distingm'sh  between  soft- 

eoiJig  ^^C  the  eiinl — /.  c.  myelo-nialacia — and  inflammation.     It  is  indeed 

■  possible  to  have  inflammation  without  softening,  but  in  tlie  severe  forms 

liir  intensity  of  tlu'  inflammation  marks  itself  out  by  the  degree  of 

J".     On  the  otliiT  hand,  there  air  various  forms  i4^  softening  of 

i.  aif  in  eompiTssion,  hemorrhaj>;e,  anannia,  ete.^  wliieh  are  nnac- 

|Co«npainied  by  inflammation.     The  various  forms  of  myelitis  liave  been 

BiHcd  as  transverse,  difluse,  tlisseminated,  and  eentml.     Myelitis  may 

'  anite,  5«ubaonte,  or  chn:>nie  :  the  subdivision  subacute,  however,  is  of 

trv  little  value  from  a  elinical  standjjoint. 


AOUTE  MYELITIS. 

DEFixmoN. — Acute  myelitis  is  an  inflammation  of  the  eortl  involv- 

lly  its  whole  area  transversely,  an<l  extemling  lonafitndinalty,  as 

^  ,  o  as  to  involve  one  or  two  segments  of  the  eoril.     Any  lesion, 

thmrfore,  destnietive  in  eharaeter,  as  hemorrhage  into  die  snbstanec  of 

tin*  c«»nl,  lueoration  from  tratnnatism  or  from  iraeture  nf  ttie  sjnne,  or 

br«)mpre>*sion,  an  in  caries  of  the  spine,  will  give  ttie  same  elass  of  sym]>- 

|Uitik«  a5»  we  observe  in  inflammation  of  the  s}>inal  <'i>rd  ;  in  other  wiu'ds, 

pn  tUv  study  of  ihe  symptoms  of  myelitis  one  of  the  points  of  gn-atest 

•  iin'<'  to  <M»nsid«'r  is  ihe  extent  of  the  lesion  involving  the  eord,  as 

r  ihe  eause  may  !»■  the  results  are  the  sauK^. 

Irfcyih-ri   give?*    an    intfresting    subdivision    of   the    ftirnis    of  aeute 

Imvetitif^  from  three  points  of  view:   (1)  From  the  extent  and  region 

ill'   lh«   cc»rd    involved ;    (2)    from    the   etiological,   and    (o)  from    the 

rlioical,  standpoint,  as  follows : 

Vok.  iv.-io  m 
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I.  Forms  of  iietito  myoliris  iiooonling  to  the  distribution  of  t!ie  lesiou  : 

(1)  Tnitisverst*  myelitis : 
(a)  Dorsal  myelitis; 
(6)  LiiiiihMir  niyrlitis  ; 
(c)  C'orviftil  myelitis  ; 
Ul)  Bulljar  myelitis  ; 
(r)  Myelitis  a.sei"ii(k'i):s. 

(2)  Multi|>le  myelitis  (disseminated). 

II.  Forms  of  myelitis  awording  to  the  etiolog}': 
(«)  Tmiinialic:  myelitis ; 
{b)  ( 'ompressioii  myelitis  ; 
(<•)  GetiiiirnL'  myelitis — (1,  due  to  infect ii»n,  as  in  pregnancy  ami 

the  puerperal  ixriod  ;  2,  through  iiitttxications  ami  poistm.s; 
and  3,  spontaneous  myelitis — i.  e.  those  Avithoiit  known 
cause). 


III.  Forms  of  myelitis  aeeortling  to  the  clinical  aspect : 
[ft)  Myelitis  ajMtpleetiea ; 

ib)  Myelitis  acuta ; 
(•)  Myelitis  suhacuta. 

Acute  myelitis  may,  however,  l)e  diffuse  ;  that  is,  involve  the  con! 
transversely  to  a  considi'i-ahle  extent  of  its  lenjj:th,  manifestiog-  then 
symptoms  similar  tit  tlK>se  <4'  the  limitwl  area  i>f  the  cord  nsnally 
involved,  but  moiT  {general,  and  giving  the  picture  *if  acute  ascending-, 
or,  more  rarely,  deseendinix,  paralysis.  This  condition  is  rare,  and  as 
the  distributifvn  of  the  paralysis,  and  not  its  character,  is  the  only 
difference  from  tliat  of  ordinary  acute  transverse  myelitis,  its  descrip- 
tion will  be  included  in  that  of  tlie  latter. 

Central  myelitis  may  Ix'  limitinl  to  a  few  segments  of  the  eoifl,  or 
it  may  Ik'  ditfuse,  involving  numy  segments.  It  <liffcrs  in  ihe  symptom- 
atolojiy  from  at-ntc  transversa'  myelitis  only  in  its  lm*atinn  around  the 
central  canal.  In  most  cases  it  affects  principal ly  the  posterior  liorns ; 
more  r.irely  it  affects  tlie  anterior  horns.  Being  similar  in  its  etiology 
and  jKittmlogy,  it  will  also  be  included  in  this  description.  As  we  might 
ex|K"<i  frnni  its  location,  the  sympton^s  will  reier  often  to  sensory  dis- 
tnrbaniH's  similar  to  tho>e  observed  in  syring4iniyclia,  with,  at  times, 
mustndar  atrophy.  Another  reason  for  consiflcring  it  under  this  dcs(:*rij>- 
tion  is  the  tendency  to  extension  of  tiie  inflammatory  prm-ess.  Thus, 
under  this  condition  it  is  imjwissible  to  make  the  differential  tliagnosis 
from  acute  transverse  myelitis,  into  which,  in  fact»  it  has  jwissed. 

Disseminated  myelitis  vvill  re<piin'sepai-ate  consideration,  as,  although 
the  jKitliohigical  changt*s  are  similar,  the  hn-aliwition  is  so  diflVrent 
that  the  symptoms  presi-nt  a  clinical  picture  <listinct  from  that  of 
myelitis  in  genend  ;  they  rescnnble  rather  nndtiple  or  disseminated 
selentsis.  It  diHcrs  from  the  latter  essentially  in  the  aenteness  of  the 
onset  of  the  disease,  and  at  times  in  the  |mra]ysis  and  atrophy  that  are 
pn'scTit.  This  relatitnisliip  U*  my4'litis  is  shown  clinicidly  by  certain 
eas«-s  in  which  tlic  disseminated  h-sinns  U'couie  united,  probably  by 
extension  <>f  the  inttammatory  p^^*ces^ ;  and  we  have  pix'sented  to  us 
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lihe  symptoms  of  diffuse  or,  more  raivly,  of  transverse  myelitis.     A 

number  of  aueh  cas^e.*  have  come  iiiidtr  my  iRTHomil  ubvervatioii  iliiring 

the  ptu^t  yejir  in  wliieh  ff>r  a  time  tliere  was  ^reat  diffinilty  in  the  (iiug- 

|Ilo»ts.      1  f^ball  follow  Ix'Vtlen  iit  his  deseriptitui  of  this  disease,  as  he 

lu*  taken  it  up  as  a  siKiMal  form  of  myelitis, 

Etioi/xjy. — Ex{K>snre  may  he   considered   a>s  a  prominent  factor, 

ind,  while  we  are  unable  to  exi>Iain  the  pnM-es.s  whieli  lea<l.s  to  the 

[v:l^-rnlar  ehang^es  at  tlie  iML^^is  of  tnflamination,  experienee  shows  that 

RUi'b  (weiipjitions  as  necessarily  ex]iosc  {jiose  thus  employed  either  to 

lexiretne  enhl  or  to  variations  in  teun>emture  are  partienlnrty  liable  to 

jresult  in  myelitis.     Thus,  engineers,  stokers,  bakers,  trnekmen,  etc., 

l-^ith  eon.*tiint  exposure  to  heat  and  cold,  are  frequent  subjects  of  this 

Jisea*je.     .Vleohol  is  without  <loiibt  a  predisi>osing  aji^ent  in  all  these 

Myelitis  not  infrequently  also  acccHnpanies  or  follows  the  various 

and  infectious  diseases,  such  as  measles^  typh(>id  fever,  small- 

Ipox,  etc.    The  disease  is  at  times  an  endemic  nr,  more  rarely,  an  epidemic 

r^nte  infectious  process.     It  has  l)een  observetl  in  the  course  of  intluenza 

land  malaria.     Gout  and  rheumatism  are  occasional  etiologtcal  factors, 

land   it  may  follow  neuritis  from  alcohol,  arseni<\  lead,  mercury,  dipli- 

lllierin,  etc.     Thes(>  latt*^r  conditions  are  companitivcly  ratv,  however, 

[and.  with  the   exception  of  diphtlkeria,  arc    mon-  apt  to   assume    the 

Icbrirnic  rather  than  tlie  acute  form  of  myelitis.     Syphilis  may  eauiso 

|typi*^l  acute   transverse   myelitis,  althoii<j:h  here,  again,  we  generally 

erve  the  chronic  form  of  the  disease. 

Acute  myelitis  may  Im»  secondary  to  other  diseases  of  an   intlam- 
character,  and   may   result  fn>i«   extension,  as  in   meningitis, 
pliaoeefiy  esiries,  or  ciUicer  of  the  s|)ine. 

This  brings  us  to  a  class  of  cauHjs  whieii  pr<Mluce  dcHtrnctive  lesions 
[)f  the  corrl,  resulting  in  symptoms  precisely  similar  to  those  fonnd  in 
nvoltti^,  which,  however,  if  we  aiv  to  strictly  adhere  to  our  tk^finition 
M  myelitis  as  an  intlamniation,  may  \w  quest iomHl  as  c<iming  under 
liii»  hi'sid.  I  shall  inclmle  them  heix",  however,  as  they  have  tlie  same 
symptomatology,  althotigh  we  may  ntit  be  able  at  present  to  tlescribe 
jicm  nuih'r  the  Siime  pathohigieal  division. 

Tniumatism  is  one  of  the  commonest  causes  in   ttiis  relation,  and 
ny   pnjduee   laceration  of  the  sidistance  of  the  eonl  fu*  Ijemorrhage 
:it«  it-*  substance,  or,  indeed,  meningitis,  causing  compression  of  the 
x»nl.     SM-alled  concussion   of   tlie  ctiixl  i\'sidting  in   paralysis,   while 
[•rhaii^^    revealing    no    stnictnral     changes    |M)st-mortem,    is    prubably 
txplainctl  by  the  prcsiMice  of  minute  dtstiu'lmm-es  in  the  capillary  circu- 
'»t]oD,  for  it  is  scarcely  jKissilde  to  conceive  of  such  serious  sym[»toms 
rithotit  a  distinct  lesion. 

[jc  myelitis  present  in  cjiisson  <lis<'ase  is  prol)alily  due  to  the  siime 

-inde^Kl,  at  times  distinct  ('apillary  hemorrhage,  leading  to  soften- 

Rf^,  is  found  in  thes<'  cases.     Hemorrhage  into  the  cord,  liowcvi'r,  may 

[lake  place  independently  of  injury,  as  from  exposure  or  muscnlar  over- 

lexcrtion.      Dishxrjitions  or  fmctun'.s  <>f  tlie  spinal  column   usually  i*esidt 

in  bccration  of  the  cord  or  hemorrhage  int<>  its  substance  or  destruc- 

lion  by  definite  e<mipres^ion.     ( 'om|>ression  myelitis  is  frt^quently  jnx^sent 

m  <niri<'T-  (►f  the  spine,  as  in  Pott's  tlisease,  and,  although  this  is  usually 

llow  and  chronic  in  its  onst^t  and  course,  it  may  at  times  be  chamcter- 
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izoil  hv  the  8iid(loii  ap)x»arance  of  paralytic  symptoms.  Tuini>i>  nf  iju- 
meningifs  ami  cnnl  may  alnit  be  nu'iitioucrl  at  this  timt*,  altliougli,  a- 
witli  caries  of  the  s]>ine,  tlie  form  of  myelitis  i>  chrcmie  nither  tliaii 
at'ule.  Exudanims  I'om pressing  rl»e  eord,  as  in  piieliymeiiingitis  ccr- 
viealis,  are  not  uncommon  causes.  They  prtuhiee  seeondury  symptnras 
of  myelitis — in  fact,  in  Pott's  diseiise  itiielf  it  is  usually  the  exudation 
which  ciiuses  the  spinal-conl  eouipi^ession,  and  not  the  vertebne  them- 
selves, even  in  east\s  where  the  kypln>sis  in  extremely  marked.  These 
cases  are  more  truly  meningn-niyelitis,  and  are  tlterefore  characterizwl 
by  great  i>ain,  referred  to  the  meninges  at  the  site  of  the  lesion,  and 
extending  tlienee  into  tlie  parts  supplieil  by  the  nerves  involvi-<l  in 
the  meningeal  inflammation. 

Pain  is  rarely  present^  or  is  certainly  never  extreme  in  myelitis  alone 
— in  fact,  if  the  lesion  is  complete  and  transverse,  there  is  loss  of  all 
sensation  below  the  lesion.  Therefore,  although  the  !*ymptonis  of  mye- 
litis may  be  well  defined,  if  ass<K*iated  with  it  we  have  pain  we  c^n 
feel  assured  that  there  is  some  meningitis  also  present,  ami  must  there- 
frn-e  look  for  the  etiological  factorj  probably  of  the  myelitis,  either  in  a 
meningitis  pure  and  simple,  which  has  extendwl  into  the  cord  substance, 
or  for  some  compression  lesion,  as  we  have  said,  of  the  nature  of  bone 
disease,  fracture,  or  a  ]iew  grftwth. 

Syphilis,  gonon-ha^a,  tuberculosis,  pregnancy,  and  septic  abdominal 
inflammation,  especially  during  the  jiiierpcral  jHTifwl,  are  not  infrv4juent 
causes.  I  have  ubservetl  myelitis  following  abdominal  operations.  I 
Ixjilieve  the  usual  eaus*.r  in  the  cases  is  of  a  septic  character.  These  cases 
may  run  a  very  rapid  coui-se,  of  a  ty^acal  transverse  myelitis,  whicli  it 
is  im|)c»ssible  to  believe  is  reflex,  altlnnigh  it  may  be  difficult  to  tnu-e 
the  course  of  the  infection.  Tliese  are  the  cases  of  metastatic  myelitis, 
such  as  may  follow  purulent  cei-ebro-spinal  meningitis^  abs^'css  of  the 
lungs,  etc.,  in  which  avc  have  abscess  of  tlie  spinal  cortl  (Riickenmark** 
abscess).     Clinically  they  present  the  usual  symptoms  of  myelitis. 

PATHOLWticAL  Anatomy. — ^Ou  ins|X''Ction  the  gross  changes  ol>- 
served  in  the  (*ord  are  softening  of  its  substance,  even  to  complete  dif- 
flm-nce,  so  that  all  form  and  structure  are  lost,  and  theit^  is  no  distin<"tion 
Itetwepo  the  white  and  \fv^y  matter.  Tlie  blomlvesseis  are  ditattnl,  and 
thc-re  is  always  more  or  less  extnivasition  of  blwxl  from  the  ca|iillanes, 
giving  a  reddish  ap]>earance  to  the  <'onl,  called  "  reil  softening."  How- 
ever^ these  terms,  red>  yellow,  ami  white  softening,  are  misleading,  a.s 
they  would  seem  to  indicate  a  dilfen*nt  intlanimatory  pRK'css,  when  the 
rcid  cause  of  the  difference  in  apjM'aranee  is  depemh-nt  alone  on  the 
amount  of  lilotxl  extravasated  or  the  stage  of  tliv  inflanuuation.  In 
the  so-called  yellow  or  white  softenings  for  example,  the  vascular 
changes  are  less  marked  or  resorption  is  taking  place.  Besides  these 
vascular  changes,  the  gray  matter  shows  most  markedly  the  destructive 
character  of  the  pme<'ss :  the  cells  an*  desti"oytMl,  and  there  may  Ik* 
cnnsider!d)lc  hiss  of  substan«'e,  leaving  spaces  in  the  anterior  horns. 
The  white  flbro,  when  the  h-siou  is  not  a  dcstruelivi'  one,  are  swollen  in 
appearance,  so  that  there  si'crus  to  Ik*  an  actual  eidargemcnt  of  the  con! 
at  the  site  of  the  lesion.  In  num*  marked  rases,  h«nvever,  none  of  the 
fibres  can  lie  i\'cogivi/,(Hl  as  >.ucli,  and  the  whole  substance  of  the  conl 
ap|M"ars  cnnimy  and  puItaciHiiis.    Microst-opically,  we  observe  various  ele- 
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fnients  of  the  eonl  whicli  have  imderiroiie  (It'gt'tionition.    The  ccllss  arc  at 
Lswollen  and  enlarge*!  and  the  seat  of  granuhir  (h'^eneralioti.    The  pro- 
are  often  lost  an<l  the  ecll  it.self  vacuohited.     The  neuroglia  tissue 
'Ts  the  s'eat  of  inflanimatorv  ehanges.    We  observe  nnnienms  s|mh"r  eells 
•>r  Deiter  cells.     They  are  also  hirgely  flistril>ntetl  ttirinighout  t!n'  white 
substance  of  the  cortl.     The  nerve  fibres  are  also  swollen,  ami  there 
^may  be  e^^mplete  destruction  of  the  myelin  sheath,  the  axis  cylinder 
lialoae  remaining,  which  also  later  may  disjippear.     In  the  swollen  sheath 
find    fat    ghibules   of    myelin,   bhwHl  eells,   lenetH'vtes,   amorphous 
terial,  varions  ronnd  cells  of  doiditfid  t^rigin,  and  cru"i>i>ra  amylacea. 
pn^   lis   evidence    of   increase   of    neiiroglia-tissiie  cells.     The  bhxMl- 
vesbcLH,  especially  the  capillaries,  are  very  imieh  diiak'd,  and  their  walls 
arc  lined  >nth  nuclei.     There  is  often,  as  seen  mieroscopieally,  consid- 
rnible  extravasation  of  hWxL     The  perivascular  spaces  are  filled  with 
n>nnd  eelU,  bloiHl-corpuseles,  and   pigment  maases.     When  the  iuHam- 
mation  is  mild  in  character  there  is  simply  a  hypenemia  of  the  eonl, 
[  with   little  if  any  extravasation  of  blood,  and  the  e<insistenee  of  the 
Ironl  i*  very  little  changed,     Thcs<»  changes  are  not  symmetrical  nor 
Uif  iM|iuil  intensity,  et^rtain  jurts  of  the  cortl  R-niaining  intact  and  lying 
[in  the  midst  of  ^ftened  areas.     In  transverse  myelitis  not  completely 
inv<»l\-ing  the  cord  the  periphery  usually  escapes;  or,  again,  one  side  of 
the  ennl  nuw  also  Ik?  involved   through  many  segments,  as  io  diffuse 
myelitis,  or  only   to  a   limited  extent,  as  in   transverse  myelitis  ;  or, 
again,  the  lesion  may  Ihi  a  disseminated  one,  as  indicated  in  the  various 
forms  of  myelitis. 

The  later  changes,  after  the  inilanunatory  proc^ess  has  ceased,  show 

an  iDcreai»e  of  connective  tissue,  so  that  as  the  acute  process  ends  and 

the  disea«'  fwsses   into  the   ff>rm   of   ctinnuc  myelitis   we   find   many 

LBhninken,  atn»phied  cells  without  pnx'csses,  ascending  tlegeneration  of 

seiiiiorv  tracta  of  the  conl,  arid  a  <les4:'ending  degencnition  ui'  the 

t<»r  tracts  of  tlie  cortl,  with  a  dcsi-ending  and  ascending  degeneration 

[of  the  association  tracts.     The  bhwHlvc  ssels  are  few  and  show  thicken- 

^ing  of  tlieir  walls.     These  later  efianges  are  always  present  whei*e  the 

I  di^muH^  last^  six  weeks  or  longer — in  fact,  the  secondary  c!iangt\s  have 

I  Iw'rii  e*;timate<l  to  (x^cnr  as  early  as  the  sectmd  or  third  week.     While 

J  then*  Is  considerable  difference  of  opijuon  as  to  whether  these  changes 

[are  due  to  an  inflammatory  process  or  result  from  acute  softening  frtmi 

]  plugjsing  of  capillaries,  I  believe  the  picture  found  correspomls  more 

I  floeely  with   the  inflammatory  theory  than  with  the  latter.     In  cases 

the  disease  seems  almost  epidemic   we  can   probably   trace  the 

to  some  infection   of  a  micrnhic  character.     Tlie  origin  is  essen- 

nHally  XTUicnlar ;  in  some  cases  the  lestou  is  liniiled  to  the  anterior  horns, 

gi\-iiig  ns  polion»yelitis,'  and  in  others,  as  we  sw,  involving  the  whole 

tmnsversc  area  of  the  cord,  as  in  myelitis.     The  ehanges  are  similar  in 

both  rr>nditions  in  the  areas  c>f  the  c<vrtl  affected. 

The  Nime  enn  be  sai<l  of  dissciuinated  central  and  diffuse  myelitis. 
In  destructive  lesion  of  tin*  emd  fnllowing  traumatism,  or  in  fracture 
rif  the  spine  or  hemorrhage  into  the  enrd,  ihe  picture  of  the  changes  is 
n»>!  di^wnnilar  to  that  descrituxl  under  the  head  of  aente  myelitis,  es- 
peciallv  Jo   tlu*  later  stages.     The  changes  in    the  early  stages  of  the 

*  See  "  PoHoniyelitits"  p.  129. 
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traumatic  myelitis  seem  esjiecially  cliamcti'rizcd  by  exoossive  hv|rr- 
ionita  iff  tlu'  coixl,  the  arterifs,  ("apillarics^  and  veins  lieiiifr  dilated  and 
surnmiuUHJ  by  niasse?*  of  nmnd  i-ells  ami  red  l>liMrtl-€(>r|>UM^Ies.  Thi" 
intiltnitiun  may  pres.s  the  nerve  fibres  ajKirt,  destniyiiig  tliem^  or  they 
may  become  enlarged  and  suolleu.  Even  at  this  early  stage  the  nerve 
eells  may  aj>pear  sbruiiken  and  have  loi^t  their  proeesses.  The  second 
stage  (if  the  inflammatory  jiroeess  .shows  a  marked  decrease  in  the 
hypenemia,  and  evidence  of  fatty  degeneration  which  gives  the  appear- 
ance 4>f  yelh>w  or  white  softening.  The  nerve  fibiTs  now  appear  smaller 
and  the  seat  of  fatty  tlegeneiiition  involving  bivth  the  sheath  and  tlie 
axis  eytimler.  The  nerve  cells  ar<'  in  many  jKirts  shrunken  and  de- 
stroyed, the  walls  of  the  vessels  arc  thiekrned,  aiul  theiv  is  mark<Hl 
incrt*usi'  of  the  neuroglia  connective  tissue,  comjircssing  the  nerve  fibro. 

In  c(anpression  myelitis,  as  in  Pott's  disease,  tumors  of  the  eoiil, 
etc.,  the  changes  are  ith^ntieal  witli  tlmsc  of  the  secondary  changes 
referred  to  in  acute  myelitis--inereasc  of  connective  tissne,  thickening 
of  the  walls  {>f  the  vessels,  and  ascending  and  descending  degeneration 
in  the  sensory  and  nmtor  tracts. 

Symptoms. — The  charaeteristic  symptoms  in  complete  acute  trans- 
verse nrvelitis  are — paralysis  of  motion,  occurring  in  a  few  hours  or 
days,  with  complete  h>ss  of  sensation  below  tlic  site  of  the  lesion, 
accompanied  by  jvandysis  of  the  bladder  antl  rectiun.  Within  a  week 
the  aj)]K^arancc  i>f  iKMlsorcs  usually  wours  over  tlie  sacrum,  the  hips, 
and  tlie  Iieels,  with  more  or  less  atrophy  of  the  muscles,  making  a  pic- 
ture hardly  possible  of  confusion  with  any  other  disean?.  These  dis- 
turl»ances  c>f  spinal  function  may  Ix'  aeeomjianicd  by  some  temj)erature 
changes  and  even  convulsions. 

We  shall  now  go  more  into  detail  in  the  description  of  the  various 
individual  sympt(nns.  The  nmtor  symptoms  consist  of  }>aralysis  of  the 
parts  below  the  line  of  lesion.  The  tliscasc  is  usually  situate<l  at  the 
lower  dorsal  segment.'  Tlie  paralysis  would,  thereftn'c,  in  this  nise  in- 
volve ttie  lower  extremities,  including  also  paralysis  of  the  Idatlder  and 
rectum  and  loss  of  sensation  below  the  le>ion.  The  legs  are  absolutely 
powerless.  The  i>;itient  is  able  to  move  the  trunk  muscles,  and  by  the 
aid  of  his  arms  turn  himself  upon  his  side.  The  muscles  are  rigid  and 
sliow  some  wasting,  even  in  the  muscles  not  supplied  by  ibc  segment 
involved  in  the  lesion.  However,  the  atrophy  is  extreme  only  in  those 
musfles  which  are  supplied  by  those  spinal  nerves  involveil  in  the 
special  pirtion  of  the  sptual  cord  which  is  diseased.  It  is  well  here  to 
refer  also  Xiv  the  electrical  n:'action  of  these  muscles,  as  it  gives  ns  the 
means  of  acciinitcly  hnndizing  the  extent  and  situation  of  the  spinal 
lesion.  All  the  muscles  cut  off  from  their  source  of  nutrition — the  lai'ge 
multipolar  cells  lying  in  the  antcritu"  cornua — undergo  marked  wasting 
within  a  few  days  (ten)  of  the  onset  of  the  h'sion,  and  there  is  comjdete 
loss  of  faiiidic  i*esponse  and  the  presence  of  the  inaction  of  degeneration. 
Jn  the  early  stages  of  the  disease,  indeed,  there  is  increased  i-esjxMise  to 
galvanism,  with,  lufwever,  the  *pialitativc  changes  nderred  to.  The 
mu-^cles  bcltnv  the  lesion,  not  sujnilifnl  Ity  the  diseased  segment  of  the 
cord,  are  also  pai"alyj:ed,  as  already  stated,  but  this  is  due  to  the  fact 
that  th*'  impulses  from  the  brain  can  no  longer  reach  them,  Ijcing  inter- 

'  See  '^  Localkalion  of  Spinal -cord  Disease/'  p.  71. 
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niptcn!  bv  the  lesion  in  the  spinal  cortl,  wliicli  lios  l)et\veeii  thf  brain 
and  the  s^pinal  sejrmt'nt  ut*  the^e  muscles.  There  is  not,  therefon?,  in 
the^'  niusclcs  any  marked  wa^titijyr;  the  lutter,  indeed,  if  present,  is  tlie 
retsiilt  of  disuiic.  Nor  ii^  there  the  siinie  degree  of  fiiieeidity  referred  to 
in  the  mii^scles  whose  niitritiivnal  centres  lutve  hcen  destroyed. 

It  is  usnal  after  a  few  weeks  to  litul  some  rigidity  present  in  (liese 
mu^le^,  and  s[)asniodie  jerkin^s  on  slight  |>eri]>hend  irritation;  or, 
again,  contractions  may  take  plaee  involuntarily.  The  elect ri«d  re- 
spon.<50,  as  would  be  expected  fViaii  what  has  been  sai<l,  is  not  ailected 
ijualitatively  to  either  the  famdie  or  the  galvauie  current.  Therefore 
liie  reaction  of  dejjCMieration  is  never  present,  although  a  sliglit  decrease 
in  tbe  amount  of  electrical  response  is  usually  found — in  otlier  words,  a 
slijErht  quantitative  retluetiou.  The.*^  conditions  are  all  well  defined  in 
the  lat<»r  stages  of  myelitis  when  it  is  passing  into  the  chronic  form, 
but  it  is  of  great  importance  to  recognize  the  condition  at  the  onset  of 
ihm  rjii^case.  Tlje  reflexes  are  cxaggenitei!,  giving  an  exaggerated  patel- 
lar ri'-flex  ami  ankle  clonus. 

When  the   lunilnir  segment  is  involvetl,  the  par.ityzed   nniseles  are 
flaccid  and  the  retlexes,  lx>th  superficial  and  deej^,  arc  lost.    The  atrophy 
I  of  \\w  muscles  is  rapid  an<l  the  i*eaction  of  degeneration  is  well  defined. 
1  T1h»  marke<l  difference  Wtween   this  condititm  and  that  of  the  don^d 
Icitiun  \A  flaccidity  of  the  mus4?les  and  tlicir  loss  of  tonus.     The  jKiralysis 
I  iii  al«*>  more  eom]dete,  involving  the  iuus4"les  of  the  fiM>t  and  ankk*  and 
igivinjr  thusa  ])ronounced  "  frMtt-tlroyt,"  Icatiing  to  deformities  in  position. 
i  TIm*  hladth*r  is   jKiimlyzed,  l)Ut   m  this  case  tlie  centii'  of  the  spfiincter 
it^lf  ts  involved,  and   there  is  incontinence  from   the  Ijegijuiing. 
When  the  lesion  involves  the  cervical  region  of  the  cord,  tlie  jmraly- 
[  is  situated  in  all  |Mirls  below  the  <liseasetl  segment,  hut  the  wasting 
"  atn>phy  affect  only  the  arms  ;  and  here,  jierhaps,  we  see  moi-e  clearly 
Icfined  the  distinction  which  we  have  sjjoken   (tf  in  regard  to  the  con- 
dition of  the  muscles  at  the  site  of  tlie  lesi(»n  in  tlie  cord  and  those  sup- 
plto<]  by  the  segment.^  further  below,  and  therefore  not  included  in  the 
inflammatory  disease.     The  loss  of  tamdic  respaise  ami  the  reaction  of 
<h-gi.*nenition  an*  thus  only  present  in  the  muscles  of  the  upjM.T  extremi- 
ties, which   are   also    flaccid ;    the    lower   extremities,  while  of  course 
ly)u*d,  are    not    usually   flaccid,   but   <>ftcn   rigid,  and   show   slight 
iges  only  of  electrical   response.     The  bladder  and   rectum  aw  in- 
Ivetl  in  the  same  manner  as  in  the  lesion  in  tlie  dorsal  rt^gion  ;  that  is, 
have  incontinence  from  overflow  of  the  blachler.     The  spinal  centre 
of  the  bhnlder  auil  rectum,  Iwing  situated  in  the  sacral  segment,  is  not 
involved  in  either  of  these    lesions  of  llie  conJ,      IIt>wever,  the  connec- 
tion  of  the  blad«ler  with  the  brain  being  cut  off  by  the  disease,  the 
bladder  fills  without  the  brain  being  informetl  of  it — in  other  woixls,  tlie 
jatient  is  nnconscious  of  it.     The  brain  is   unable  on   this  account  to 
wm]  any  impulses  to  inhibit  the  sphincter;  licuce  ihe  bladder  becomes 
overfilled,  ami  finally  overcomes  the  sjihinct^'r  and  the  urine  escapes. 
Thif*  iji  quite  different  from  the  form  i>f  incontinence  which  occurs  when 
h-i^ion  involves  the  spinal  cmtrc  for  tlu'  biathlcr.      Here,  it  is  true, 
i«»  an  incontinence,  but  it  is  ihic  to  anotlu'r  cause — /.  e.  the  ])andy- 
thc  centre  for  the  spliincter — the  result  being  continuous  passing 
the  urine  from  the  blamlcr  as  soon  as  it  reache>t  that  organ  from  the 
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iirettTs.  This  would  i^cciir  whether  the  influence  of  the  brain  over  tlie 
eortl  reniaitit'tl  intiiet  or  not,  as  in  this  ease  the  n'flex  spinal  eentre  is 
destrnyed. 

Wv  may  aJsi>,  in   this  lesion,  have  distnrhanee  of  n'spiration  from 

!>anilysis  of  the  eliest  and  alxluminal  niiiseles,  nr,  when  the  h'sion  is  still 
ligher,  paralysis  of  the  diaphragm.  When  the  lesion  involves  the 
eighth  eervieal  or  the  tirst  dorstd  we  find  jinpilliiry  changes,  in  whieh 
the  pupil  is  contracted.  There  is  some  narrowing  of  the  palpebral  Hs- 
snre  and  the  eyes  ap|K'ar  retniete<l. 

One  Wftrd  retjtiires  to  he  said  in  regard  to  the  deep  spinal  reflexes: 
In  the  luajdrity  of  eases  of  inyelitiH  we  find  the  j>atellar  reflexes  exag- 
gi'rated  when  ihe  lesion  is  atxn'e  its  spina!  eentre,  but  in  not  u  few  we 
may  find  them  lost  when  the  fesiiui  is  situated  in  the  eervieid  and  do 
regions.  It  has  bern  observed  in  injuries  of  the  spinal  eonl  of  the  cer- 
vical rt*gion>  whieli  have  n-sulted  in  ei>m|dete  destnicliou  of  the  t-ord. 
that  tlic  patellar  reflexes^  contrary  to  what  we  wonhl  sup|>ose  from  a 
physiological  standpoint,  are  absent ;  and  this  lias  In-rn  reganled  t-lin- 
leally  as  a  diaguostie  j>oint,  us  proving  that  the  cord  tiad  bwn  com- 
pletely  destrt>yed  at  that  situation.  I  tturd<  from  analogy,  tlierefon^, 
we  can  conelnde,  in  eases  of  iuflammatory  origin  when  this  symptom 
is  present,  that  we  an^  <lealing  with  a  very  severe  lesion  which  has 
destroyed  the  eord,  and  we  must  reganl  the  prognosis  as  especially 
unfavorable. 

Diafurbttnccs  of  Senwifiou. — In  complete  transverse  myelitis  there  is 
observed  loss  of  sensation  in  all  the  |K»rts  l>elow  the  lesion.  This  apjdies 
to  all  forms  of  sensation — /.  i\  touch,  temperature,  pain,  muscular  sense, 
and  general  sensibility.  Tlie  jKitient  suffers  abs<tlutely  uo  pain  in  this 
disease  in  the  |wirts  affeck'<l.  Ttiis  applies  in  all  destnietive  lesions,  and 
is  of  iiuf^MUiaucc  to  remeud>er  as  a  diagnt>stic  feature  of  tlie  disease,  anil 
alsj>  in  rcgarfl  to  treatment,  for  otherwisi^  the  applici^tiou  of  heat  to  the 
parts,  not  being  pereeive<l  by  the  mtient,  and  therefore  not  complained 
ofy  may  lead  to  extensive  destruction  of  the  skin,  causing  s^loughing  of 
the  soft  parts. 

At  the  uj>|>er  bonier  of  the  lesion  in  the  eortl  there  is  always  more 
or  less  hypenesthesia,  the  patient  l>eing  susceptible  to  all  forms  of  sen- 
sation, even  excessive  paiu  being  occasioned  by  moderate  irritation,  a* 
from  the  examination  with  an  a^sthesitimeter.  The  explanation  of 
this  probably  lies  in  the  fact  that  the  sensory  nerves  entering  the 
spinal  eonl  at  this  site  are  suliject  to  iuflammator\*  changes.  There 
is  often  also  eonsiderable  ])ain  in  the  back  in  this  region — a  **  girdle 
pain,"  involving  the  nlmlc  biwly  like  a  band  or  l>elt.  This  is  probably 
du<'  to  some  involvement  of  tlie  spinal  membranes,  as  lesions  strictly 
couHned  to  the  eord  substance  ran-ly  eaust-  jwiin.  It  is  similar  to  the 
jmin  in  pneumonia  eaus<'4l  by  afleetiou  of  the  pleura,  wlii<'h  is  present 
to  a  great^T  <n'  less  degix'*-  in  all  eases.  Pain,  liowever,  is  not,ius  a  rule, 
of  long  dunition  in  myelilis,  nor  is  it  as  seven?  as  in  spinal  meningitis. 
A  point  of  interest  in  ivgaixl  to  the  line  of  demarkatiun  of  the  sensor>' 
di^turbauc•'  is  that  it  is  nuvly  a  ^tr.ught  line  acn>f-s  the  brMly,  but  is 
usually  olili4pir,  which  indicates  that  the  lesion  in  the  coixl  itself  extends 
somewliat  higher  on  one  side  than  on  the  other.  This  is  indeed  con- 
firmed by  the  |withologietd  conditions  found  post-mortem. 
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Trophic  SttmptnuM, — Besides  the  miispnlar  atropliy  we  observe  di»- 
rt  ■  ,.  .  s  in  the  nutrition  nfthe  .skin  of  a  wcll-iniirked  ehanieter,  {uUlin^ 
I  J.  \erv  tlistinetivo  •liu^iiostie  jmiiit  in  invelitis.      Bedsores  ahiiost 

[hiviiriably  form  within  a  week  or  earlier  tVoni  tlu*  onset  oC  tlif  jianifysis. 
They  form  at  uny  |K»int  where  there  i.s  the  slij^htest  pressure,  und  there- 
Drp  are  ef^pecially  apt  to  be  found  over  the  saenim  and  coceyx,  aver  the 
inters  and  the  heels,  and  not  infrequently  on  flic  inner  side  of  the 
when  they  have  been  iill(>vved  to  press  against  eaeli  itther.  When 
fWion  \^  in  the  eervieal  renrJon  of  the  eord,  we  iiml  them  over  the 
dbows  and  shoulders.  They  may  even  be  found  on  the  penis  at  the 
neatud  when  a  exitheter  has  been  used  and  left  in  the  urethra.  The 
IMW,  however,  is  not  the  pressure,  exce|>t  in  the  sense  of  aeting  as  a 
tiisjKieing  agent,  for  bedsores  will  form  iridejK'udently  of  pressure,  as 
huvr  had  f>ecasion  to  observe  in  several  cas<'s, and  are  the  tlireet  result 
the  destruction  of  the  nutritive  eentiv  of  tin*  skin  in  the  conl.  This 
MJtrt'  is  sitnateil  in  the  ptsterior  bonis,  somewliat  retitndly  nud  |»os- 
triorly.  The  eharacter  of  the  betlsore  ditfers  also  from  that  observed 
fom  pressure  in  the  various  exhausting  diseases,  such  as  phthisis, 
rpht»id  fever,  ete. :  it  is  far  more  extensive,  and  is  often  irresponsive 
'  all  treatment,  progressing  steadily  as  long  as  tlie  disease  in  the  c^ird  is 
^active  anil  progressive.  There  is  often  a  necrosis  i>f  all  tl«e  tis>ues 
iing  through  the  skin,  tendinous  slieatbs.  and  mus<'les,  anil  down 
bone  itself.  We  have,  therefore,  the  various  st.'iges  ol'  necrosis 
'  ttfliiiee — A  virtual  giuigrene  of  the  parts.  First,  a  slight  redness  or 
lushtfi^  of  the  skin  takes  place,  which  in  a  few  hours  jMisses  on  fre- 
rntly  to  niarke<l  sloughing  of  the  |Kirt»  and  Hnally  the  whole  area  is 
s^iit  of  a  blaek  mass.  This  is  assiK'iated  with  the  mhn-  ehiiracter- 
«»f  neon>sis.  Witii  recovery  these  blackened  sloughs  finnllv  come 
f,  and  under  them  we  observe  healthy  granulutiotis.  In  severe 
ctMS  tJie  slougliiug  of  the  tissues  may  be  so  extensive  that  a  pr(A>e  can 
^l)r  pfts.«ed  in  all  din^'tious  from  the  sacrum  to  the  trochanters.  Tfie 
^■p(^tau.stion  accom|ianying  this  extensive  destruction  of  tissue,  ass<xnnted 
^■k^  il  is  with  a  temj)erature  ranging  fnmi  101^  to  lO'A^  F.,  is  one  of  the 
^Hirect  cau8es  of  a  fatal  is>.ue, 

^H      Vu/^omofor  Sifmpfom«, — There  is  usually  at  first  some  elevation  of 

^ftio  tenij>eniturc  of  the  paralyzed  limbs;  later  tliis  changes,  and  the 

limb^  have  a  lower  temperature  than  normal,  and  there  is  often  present 

<"old,  clammy  sweat.     Ass(Knated  with  this  there  is  usually  consid- 

tblc  cwlema.     It»  the  chronic  stages  the  skin  lieconics  dry  Luid  harsii. 

In  ccrviiid  lesions  there  ruiiy  be  pupillary  changes  probably  <lue  to 

liiKtiiK*  of  tiie  ecrviad  sympathetic.     (>ptic   neuritis  has  also  been   rtli- 

it\*<hI  in  .some  cases.     The  intelligence  reniaitis  conserveil  throughout 

«U^*aise,  and  it  is  certairdy  a  ]>eculiar  and  characteristic  picture  to 

f»rve  the  comparative  comfort  (»f  thes^.-  |)atients,  lying  absolutely  para- 

j,  with  incontinence  of  urine  and  extensive  bedsores,  the  only  fnnc- 

_  lly  .letive  jxirts  i>eing  the  centre  of  respiration  and  the  cerel>rinn. 

0>MI»I.HATloNH  AM>  SKt^l'KI^.K. — Under  tills  head  we  shall   s|U'ak 

^  jiiu^h  complications  as  are  really  a  part  of  the  disease  itself,  but  which 

not  always  present  in  the  same  marked  degree.     Among  the  most 

Mm  i>«  cystitis.     This  is  largely  due  to  retention  of  some  of  the 

in  the  bladiler.      L)es|)ite  the  greatest  care,  the   urine  IxH-omes 
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alkaline  antl  iindergoi^s  decomposition.     There  is,  at 
turbance  of  nutrition  in  the  hkuklcr  wall  itself,  fwinp: 
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dnction  of  the  eatheter.  Ihe  greatest  eantion  slionlil  he  oliserveU  in 
tliis  regard^  tlie  eiitJieter  b<'in^  tiutnai^rldy  boiled  after  eaeh  ojH'ration. 
We  may  have  extensive  uleenitioii  of  tlie  bladder  itself,  and  extension 
of  the  inllanimatory  proeess  to  tlie  kifbieys  or  tlie  jKritonenm,  or  an 
ahseess  whicli  may  ojien  into  the  t>entoneal  cavity,  eausinjr  |K'ntonitis 
((lowers).  Extensive  bedsoi"es^  with  the  aecom|>anying  fever,  lead  t««  ex- 
haustion awl,  at  times,  to  secondary  infeeti(m  of  the  lung??,  and  tlieit' 
nuiy  be  secondary  renal  complitaitions,  as  amyloid  degeneration  of  the 
kiihjeys. 

The  inflammatory  proeess  may  be  confined  to  the  segment  of  tlie 
conl  first  involved,  and  reach  its  height  in  ten  days  or  two  weeks,  or  it 
may  extend  dowuwaixl  or  upward.  In  the  ibrmer  ease  we  recognize  its 
|)rogress  l>y  tlie  increased  atrophy  of  the  mnseles,  wliieh  were  at  first 
only  paralyzed;  also  by  the  extension  of  the  anaesthesia  and  tlie  loss 
i»f  the  reflexes.  The  same  may  be  observed  if  it  extends  upward,  so 
that  if  the  respiratory  cetitres  are  involved*  death  results. 

Diagnosis. — Acute  transverse  myelitis  may  be  confonnde<l  with 
several  other  diseases  asswiated  with  distnrhanees  of  motion  and  sensa- 
tion, sui'h  as  multiple  neuritis.  This  diseas*',  indeeil,  until  reeeut  tinje?* 
was  usually  elassetl  as  a  myelitis.  We  !iave  iu  l)otli  par:ily>is  of  tlie 
extremities,  associated  with  wa>tiug,  and  eoming  on  idten  more  or  less 
acutely.  In  neuritis,  however,  there  is  nirely  any  pandysis  of  the 
bladder  and  rectum,  nor  are  Itedsores  present — certainly  never  extensive 
necrosis  of  the  tissues,  as  observed  in  myelitis.  The  paralysL-:  iu  neur- 
itis almost  invariably  apjM^ars  in  the  lower  extremities,  giving  the 
characteristic  fiMtt-drop,  and  tlien  extends  to  the  npi^er  extremities, 
involving  the  extensors  (»f  the  wrist,  witii  marked  wrist-droj).  We 
havCj  thercfoR',  a  different  s*'t  of  muscles  involved,  the  jmndysis  being 
almost  entirely  confined  to  tlie  extensors.  As  we  have  said,  the  jvir- 
alysis  in  inyclitis  in  the  majority  of  cases  is  confined  to  the  lower 
exti*emitirs,  so  that  the  clinical  pietnre  of  jKiralysis  of  Ixjth  upjier  and 
lower  extremities  sh(juld  always  suggest  m-nritis.  The  most  marked 
iliagnostic  symjitom  is  the  presence  of  i>aiii  in  the  muscles  win  ii  they 
ai'e  grasj>ed,  and  along  the  eonrse  of  the  nerves  when  pressun'  is  made. 
This  may  at  times  be  exquisite  iu  character,  and  is  never  present  in 
myelitis.  The  absence  of  all  mental  symptoms  in  myelitis  and  their 
very  common  fHrnrrenee  in  aleohoHc  neuritis — the  form  we  com- 
monly have  to  deal  with — is  another  diagnnstii-  |M>iut,  In  the  latter 
tht*re  are  not  infre([uentiy  delusions  of  sight  and  hearing  anil  hiss  of 
kuowledgx-  of  tiuH'  and  place.  The  teu4leney  tit  recovery  in  neuritis, 
the  contraction  of  the  unparalyzed  nmscles,  and  the  flaccid  cimdition 
of  the  pandyzed  mnseles  are  importiiut  conditions  to  remendx'r.  The 
ana\sthesia  in  neuritis  is  never  eomjylete,  as  inutyelitis;  there  may  b<^ 
delayed  s<'nsatJon  4>r  panesthesia,  with  areas  rtf  hypencsthesia  and  aua^s- 
thesia,  but  nevi'r  a  wellHlctined  line  Ih'Iow  which  all  sensjitiou  is  lost. 

PiJiomvi'lilis  distinguishes  itself  essentially  by  |KUidysis  and  wait- 
ing, and  while,  at  times,  both  lower  and  u]>|kt  extremities  are  simul- 
taneously   involved,    it    nu*re   often    consists    in    a    i^Miralysis    affecting 
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ne  lower  extremity  or  one  upper,  »ti\  agtiiii,  (ni«*  u])]K'r  am!  tin-  iipjmsjty 
Dwer  extn'inity.  The  4lii!Vr«'nc*e — espofially  important^  lidwi'ver— is 
iw  nl>t<*nix'  of  all  .sensory  disturbances  ami  ol"  Ijodsorcs,  ur  piimlysis  of 
Jm*  bladder  ami  reotuui.  It  is  canimonly  also  a  disease  of  early  life, 
ltiioU|;h  it  may  occur  in  adults. 

HvsteriiTil  [Kimlysis,  when  affecting  the  lower  extremities,  may  be 

Jcen  for  myelitis.     There  is  rarely,  if  ever,  any  wasting,  nor  do 

jid  any  change  in  the  electrieid  reactions.     As  a  rule,  there  is  no 

Inct  line  of  amestliesia  tliroii<xli  any  -ieg:nient  «if  the  cord  ;  that  is,  if 

Bthesia  is  pri'sent,  it  is  irregular  in  its  distrtbuttoii,  and  may  involve 

a  much  larger  area  than  that  of  the  jiaralysis,  iw  even  be  in  the  form 

^a  hemianie:sthesia.     There  is  rarely  paralysis  uf  the  bladder,  although 

[ie  mental  condition  may  be  .such  as  to  lead  to  loss  of  attention  to  the 

»nts   of   nature,  and  conse<juently  to   involuntary  ndcturition   or  to 

rtiMitinn,     There  is  an  ai»sencc  of  Ijcd. sores.      We  must  look   for  the 

xieeiul    stigmatii  of   hysteria,  which    have    usually   jireceded    the  par- 

\\Ai>.     In  some  cases  of  hysteria  there  may  be  extreme  general  wast- 

of  the  body,  but  in  these  cases  there  is  often  no  actual  paralysis,  the 

mcivs  being  due  to  the  interference  with  nutrition. 

sseminatcil    and   ccntnd    niyelitts    diffei-cutiate    themi^elves    from 

tnuisiverse  myelitis  liy  their   Im^alized  symptoms.       In  the  former  we 

have  focal  symptoms,  a:^  paralysis  of  f)ne  arm  and  the  opposite  leg,  or 

a  hennplegiu  of  the   Rrc»wn-8^'(piarfl  ty|H' ;  that  is,  lo.ss  of  moti(»n  and, 

perhaps,  exaggerate*!  rellexes  on  one  side  of  the  btxly  and  aua.^sthcsiu 

on  the  op|K>site  .side.     A  ease  of    that  cha meter  I   have  now  under 

KsiT\-uti«>n  whi<'h,  during  the  \mA   two  years,  has  terminated   in   the 

ironic  form  of  disseminated  uiyelitis,  with  sfcomlary  contractures  and 

tgidity  common  to  myelitis  iii  genend. 

In  central  myelitis  the  symptoms   an'  es[>eeially  characterize*!  by 

ntfiliic   changes,   associated    with    atrophy    of    the    museles.     Morton 

rinee  reportst  two  eases  of  central  myelitis  with  dissociation  of  sensory 

rm^ftoms,  such  as  art*  observed  in  syringomyelia.     The  extent  of  the 

ysis  would  ile}>end  on  the  extent  of  gray  malter  inviilvcti   in  the 

lor  horns,  and   the  sensory  disturbancos  on   that  of  the   posterior 

Hemorrhage  into  the  cord  w«>«ld  be  t'lmracterizeil  liy  the  suddenness 
the  onset  of  the  symptoms.  There  is  often  difficulty  in  diagnosis 
'V  <^ses,  for  in  myelitis,  as  we  have  seen,  there  may  lie  extensive 
extrava.sation.  The  initial  symptoms  in  both  instances  run 
^ia^ilur  course.  They  most  neccssnrily  be  the  same  if  the  same  areas 
^f  the  ctirtl  are  involved  ;  in  ln'inorrhagc,  iiowevcr,  there  is  not  nsuallv 
i^xtension  of  the  symptoms  to  any  gri'at  degree,  except  Winn  soften- 
\\^  of  the  cord  in  the  immetliate  neighborlmod  of  the  lesion.  A  history 
^f  traumatism  followed  by  paralysis  would  render  the  diagnosis  of  heni- 
^rrliage  almost  certain  where  dislocation  or  fracture  of  the  spinal 
pertebrap  could  be  exclmled. 

Spinal  mein'ugitis  different iate>  itself  almo.-t  alisolutcly  fr<»m  myelitis 
by  the  presence  of  pain  in  the  back  of  a  severe  character,  wbii'h  is 
ncreased  l»y  any  motion  «jf  the  lind)s  which  causes  traction  on  the 
neningeti.  Th<"  pains  also  shoot  down  into  the  limbs  in  a  radiating 
naiujer,  lH*ginning  from   the  site  nf   the   Icsirm.     The   patient  lies  in 
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a  position  of  flexion  in  (irtler  to  relieve  tension  on  the  spine,  and 
tlie  niUM'les  are  in  a  >*tate  of  ritrjfl  coniraction.  Unless  paralysis 
results  later  from  extension  of  tlie  inHainujudon  Ui  the  eonl  or  from 
fonipiTtision,  tliere  is  no  vesical  (tr  rectjtl  jMiralysis^  hedsores  «lo  not 
form,  ami  there  is  no  ehanji^e  in  tiie  ekrtrieal  resjvonse  ttf  the  museles. 
The  two  etHiilitions  are  especially  elianieterized  by  excessive  pain,  with 
little  jiiiralysis,  in  meningitis,  and  by  the  absence  of  jwiin  and  the 
presence  of  }>ara]ysi.s  in  myelitis. 

pRtXJNosiH. — (\mip!ete  recovery  in  transverse  myelitis  is  unusual  ; 
partial  iTcoverv  is  not  rare,  hut  more  or  less  jmniplegia  remains.  We 
usually  find  in  these  cases  the  evidence  of  the  sec(mdarv  ehange>  which 
have  occurred  in  the  spinal  conl — that  is,  the  ascending  degeneration 
of  the  posterior  eolmnns  or  sens4jry  tracts — and  therefore  more  or  less 
ataxia  of  the  jiarts  above  the  seat  of  the  lesion.  More  marked  than 
the  preceding  are  the  signs  of  descending  degenemtion  in  the  latend 
tracts  nf  the  eonl,  or  secon<lary  lateral  sclerosis,  with  tlie  accompanying 
rigidity  or  sjjasticity  ctf  the  muscles  and  exaggeration  nf  the  reflexes; 
in  other  words,  the  patient  recovers  with  more  or  less  well-tlciiiie<l 
spastic  |>aniplegia.  If  the  inflammatory  process  continues  and  there 
is  no  improvement  for  two  or  three  months,  especially  if  the  vesical 
paralysis  and  the  condition  of  the  l>e<lsores  are  (wtreme,  the  prognosis 
is  iinfavond>le.  An  imjiifrtant  sym|)tom  of  the  ending  of  the  |)n»gress 
•  tf  the  ilisease  is  the  subsidence  of  the  feirthcr  extensi<itn  of  tite  lu-dsnrejs 
ami  the  beginning  t>f  healthy  granulation.  An  early  indication  of 
improvement  alst*  is  the  partial  retnrn  of  sensation.  There  may  be 
considerable  improvement  even  after  a  year,  although  this  is  unnsnal. 
The  recovery  of  conrse  depends  u}>on  the  actual  amount  of  destruction 
of  the  structure  of  the  cord.  If  tins  tias  been  complete,  there  can  Ix" 
at  no  time  a  restoration.  A  fatal  ending  may  take  place,  as  has  Ikhmi 
«iid,  as  a  result  of  tin'  exiianstion  from  the  bedson-  or  the  presence 
of  cystitis,  with  the  ever-existing  danger  of  its  extension  tu  the  kidney. 
When  long  eontinuetl^  as  the  tcm|M>r.iture  remains  fn>m  100"^  to  10:}** 
F.,  the  prognosis  must  remain  a  doubtful  one;  necessarily  also,  if  the 
lesion  is  in  the  cervical  region,  the  progno>is  is  proportiimately  nnfaviir- 
ahle,  as  extension  may  take  jdace  s*t  as  to  involve  the  ro>j)iratnry  centres 
ami  cans*'  death.  The  prognosis  dej>ends,  therefore,  upctn  the  seventy 
of  the  lesion.  Slight  inllammatory  conditions,  although  sy mptomatically 
showing  marked,  or  even  absolute,  paralysis  and  antesthesia — even  vesical 
paralysis  and  l>e<lsores^ — may  clear  up  nipidly  anti  result  in  complete 
recovery.  A  charjieteristic  instance  of  that  form  due  to  syphilis  has 
rwenlty  been  under  my  care,  in  whi<'li,  after  five  nnniths,  complete 
rcttu'u  to  [Hjwcr  took  (daei',  with  normal  elertrical  reaction  of  the 
nnisrh's,  till'  ttnly  trace  «>f  tlie  prccrtling  discas*'  being  a  slight  incrcjise 
of  the  refli'xes.  In  ca.*«es  which  pass  on  to  the  clironic  form  of  s|i«istio 
paniptegia  I  think,  witli  time,  there  is  often  a  decrease  of  the  rigidity 
and  id'  the  exaggeration  of  the  deep  reflexes. 

Thkatmknt. — At  the  onset  of  the  disease,  especially  if  it  has  Ix-en 
due  to  {'XpnMire,  a  hot  bath,  dry  fir  wet  cy|»T>ing,  or  counter-irritation 
by  nicans  of  blisters  tu*  the  a|>]ilicatinn  of  cohl,  may  be  of  use,  but  after 
the  acute  stage  lias  jiassi'd  tliese  agents  act  nither  unJavonddy.  (jlreat 
care  shoidd  Ik'  taken  not  to  interfere  with  the  nutrition  of  the  skin  irv 
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these  meuis.  Absolute  re^^t  8hu«il<l  be  enJ4iineci,  tliercfore,  an<l  as  little 
dislarfaatloe  of  the  patient  by  the  above-nieiitioiiL'tl  measures  should  be 
allowed  as  possible.  Ergot  haj»  been  recomnK-nded  at  this  time — 1  or  2 
dnichm«i  three  time^  u  day.  or  er^otin,  2  to  h  grains  thi*ee  times  a  day 
— and,  although  of  doubtful  eHeet,  it  nuiy  be  given  on  general  prinei- 
ples.  8tr}chnine  at  this  early  ?*tage  is  ciHitmindieated.  To  maintain 
Uie  nutrition  of  the  museles  after  the  acute  symptonis  have  passed  away 
systematic  massage  and  eleetrieity  are  beuefieial.  When  the  jMiralysis 
is  extreme  and  evidence  of  a  destructive  lesinn  of  the  cord  exists,  it  is 
<loubtful  whether  any  form  of  counter-irritation  ean  stay  the  progress 
of  the  inflammation,  and  it  is  advisalile  not  to  attempt  it.  As  the 
dis**:!."^  progresses  attention  should  Ik*  paid  to  maintenance  t>f  the 
piMK-nd  nutrition.  The  bhulder  shoukl  not  he  allowed  to  become  dis- 
teiMliil,  h»it  shotdd  l»e  jX'riixlicaUy  emptied  by  the  catheter.  In  cystitis 
the  bla<lder  should  be  washed  out  with  antiseptic  solutions.  The  bedsurc^s 
shotdd  Ik?  kept  as  free  as  |x>ssible  from  eonta*'t  with  the  urine,  which 
often,  without  great  care,  satunites  the  bed-cl«*tiuiig.  Oakum  serves 
the  {MirpOfie  of  absorbing  the  disehai^^e.  Local  stimulatiou  in  the  early 
itages  may  prevent  the  extension  of  the  slfuigliing.  The  best  applic^i- 
tioa  18  alcohol  and  water;  later,  iwhiform  with  IVruvinu  halsjim  nnikes 
aa  cflfectnal  applicxition,  and  the  mlor  is  somewfiat  controlled.  As  soon 
aa  improvement  manifests  itself  or  further  progress  of  the  disease  has 
cOkKtl^  it  is  advisable  to  have  the  patient  pot  in  a  reclining  cliair,  thus 
giving  change  «>f  position  and  I't'lieving  pivssure  from  certain  parts 
which  nuist  <x'cur  when  lying  in  bed.  At  this  jH'no<l  counter-irritation, 
auch  fts  the  Paquelin  cautery,  blisters,  and  eleetrieity,  may  be  beueticial 
awl  hnsten  recovery.  I  do  m\i  believe  electricity  acts  in  any  other  way 
than  to  maintain  the  nutrition  of  the  tissues  by  iniprikving  the  eircula- 
liiMi  oikI  maintaining  the  tonus  of  tiie  muscles  by  bringing  tlie  iudivid- 
ttal  muscles  into  action.  When  the  rigidity  is  very  marked  I  have 
found  the  gidvanic  current  prefemble  to  the  famdie,  and,  as  a  rule, 
much  more  pleasant  to  the  pitieut.  The  electricity  shoidd  not  be  used 
exeept  for  the  purpt>se  of  diagnt>sis  so  long  as  the  intlanuuatiou  is  pro- 
ffrei»ive — usually,  therefore,  not  until  the  third  or  fourth  week  of  the 
fli«i€?a£e.  Massage  is  very  beneficial  at  this  |»erii>d  also,  both  in  its 
j^nerai  and  local  effects  on  the  paralyzed  muscles.  It  is  wise  to  com- 
bine irith  this,  if  possible,  treatment  at  some  tuie  of  the  hot  springs. 
Even  cases  of  long-standing  contracture  may  be  benefited  by  this  treat- 
it,  and  grciiter  freedom  of  motion  attaiiu'd,  thus  leading  the  patient 
greater  effort  on  his  own  part  to  curry  out  some  regular,  though 
limiteil,  course  of  exeiTises.  All  over-futigue  should  l>c  care- 
ly  avoide<l.  Removal  to  a  warm  eliuuite  is  also  cd'  advantage,  as 
i>ld  is  apt  to  increase  the  rigidity.  Evt^u  uuujths  after  tlu-  onset  of 
dijitiu.'<ie  I  have  seen  marked  iuiprowment  take  jtlace.  While,  of 
p»  we  recognize  that  tla*  extent  of  rec(»very  deiiends  largely  ujion 
degrrH?  of  inflammatory  destruction  of  the  cord,  nevertheless  I  liave 
erved  that  in  all  cases  which  have  been  subjected  to  moiv  or  less 
aipulation  and  exercise  the  improvement  has  l)een  decidedly  greater 
.'  thosM.'  in  which  little  elTort  has  been  made  at  systematiz<'<l 
OH'  '<f  the  lind>s  coujoiucil  with  massage  and  hydrotla'ra]iy.     Tlie 

general  nutrition,  jls  has  been  remarketl,  should  be  carefully  maintained 
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in  tlic  pari  J  sta^c  ttf  the  dUenso.  The  Ixuvrls  .should  Hp  movoil  from 
tiint'  to  tinip  hy  ejii'inata,  as,  owing  to  tfn-  paralysis  of  the  sphincter^;, 
althongh  the  (mliiiary  laxatives,  such  as  uloin  ami  cascara,  are  bencfifial, 
there  is  a  tendency  t*t  incomplete  evacuation  of  the  lower  bowel. 

In  syphilitic  e«se.i  I  liave  nsed  niiTcnrial  inunctions  ami  iodide  of 
potassiimi  in  large  rloscs.  When  there  is  much  restlessnes>  an<l  evidcnc** 
of  irritatiem  of  the  posterior  nerve  roots,  with  spasnuxlie  twitchings  nf 
ttrr  liinl>s  an<l  pain  radinting  into  the  extremities,  I  tind  that  20  gniias 
of  bromide  of  pitassinni  ami  11)  grains  <»f  antipyrine  give  reliefs  Half 
a  grain  of  codeine,  combined  with  5  grains  of  tpiinine,  will  control  the 
temperature  and  prcKlnee  a  sense  of  rest  and  quiet. 


DISSEMINATED  MYEUTIS  (MULTIPLE  MYELITTS). 

Dkfixition. — An  acute  condition  which  has  been  deseriiRMl  by  Eise- 
mann,  Leyden  and  \Vest}ihaU  ami  others  as  not  infretjnently  following 
the  s[n'i'itif  levers — smallpox,  ty|ihiis,  et<'. — but  also  occurring  ind(>iK'nd- 
ently  of  these  diseases.  The  prineijial  diagnostic  points  arc  tlu^  acute- 
ncss  of  the  onset  of  the  disease,  with  symptoms  resembling  multiple 
sclerosis.  Ebstein,  in  the  post-mortem  examination  in  a  ease  of  eight 
years'  standing,  found  disseminated  degeuenition  in  the  me<lu!la  and 
spinal  cord.  Tla-  cliai*aeteristie  symptoms  of  the  disease  (Westphal) 
are — (1)  A  {>eculiar  disturbance  ftf  the  s()eecb  of  a  >hnv  scanning  cha- 
nieter ;  (2)  ataxia  of  the  extremities^  with  but  slight  motor  [)aralysis  ; 
(.'i)  absence  of  sensory  disturbance  ;  and  (4)  psychical  disturbances,  aj* 
shown  by  loss  of  memory,  irritability,  and  dementia. 

E'riftUMfY. — While,  as  has  been  said,  the  disease  has  often  been 
observed  following  infectious  fevers,  it  may  occur  indepcmlcntly  without 
any  known  cause,  or  from  syphilis  and  aleohol  or  ex|Mi>ure  to  cold. 

i^ATinnAKJTCAL  Anatomy. — We  tiud  itiHauHnatiU'y  pmeesscs  .scat- 
tereil  through  the  nervous  system,  involving,  as  in  iiudtiple  sclerosis, 
the  hemispheres,  the  jwins,  mwlulla,  and  sninal  cord.  They  may  involve 
the  gniy  substance,  but  not  as  frefpiently  as  the  white.  Tlieiv  may 
exist  the  same  condition  as  in  transverse  myelitis — the  so-ealleil  red 
softening — ilejK'udeut  upon  the  degree  of  \ascnlar  disturbance.  Tiie 
blfKKlvessels  are  eidarged  and  tiileil  with  blood  ;  the  nerve  tibix^s  ar»:» 
8W<dlen  or  they  may  have  tlisappeared.  The  nerve  cells  are  swollen, 
and  later  lose  their  processes  and  undergo  degenemtiou.  The  condition 
is  one,  in  fact,  of  a  hx*alized  inflammation,  ami,  unless  the  areas  in- 
volved am  large,  the  secondary  degeneraticm  is  not  markixl.  I  laive 
seen  eiises,  however,  in  which  the  spinal  lesion  was  more  marked 
than  the  cerebral,  or  that  of  tfie  meibdia  and  |Mms,  in  which  the 
setMiiMlarv  degeneration  in  the  later4d  tmets  must  have  been  consider- 
able, judging  from  the  s|Kislicity  of  the  muscles  and  the  exaggeration 
of  the  reflexes.  There  is  usually  an  im-n^ase  of  the  neuroglia  tis.sue. 
The  final  condition  is  that  of  multiple  sclerosis  (Iyi\vden). 

SvMFfoMs, — The  onset  (»f  the  diseiLse  is  acute  ;  that  is,  within  a  day 
or  a  week  there  are  marked  tremor  and  ataxia  of  the  extreinitii's,  which 
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iwimlly  involve  all  fniir  cxtn'niitios,  hut  may  l>e  liniittti  to  one  side. 
Tin*  head  is  :iLso  affecttxl,  and  there  aro  marked  trotiior  of  the  tongue 
aiwl,  not  infrec|Uoutly,  nyst;4grnus.  The  8|>ef«cli  interference  is  very 
marlcrri  ;  at  times  it  is  hardly  intellij^ihle^  iR'in^  shirring  in  ehaniioter, 
f*r,  u^tiii,  explojsive.  There  is  often  ass4K:-iiited  with  tlit'se  symptoms 
mriital  weaknoiis,  giving  a  fooli^ih  an*l  somewhat  exjjressionless  ap|>ear- 
anee  to  the  face.  The  patient  is  alst>  easily  exeitetl  eniotitmally,  seeming 
to  have  Wt  the  p«>wer  of  self-control  and  also  of  cimeentration.  The 
deep  reflexes  may  he  miicli  exaggerated,  and  later  there  may  l>e  marked 
«|ia?iticity  <»f  the  ninseles,  witfi  a  tendency  to  eontmeture.  There  is 
O^oally  also  eonsiderahle  mnseiilar  weakness;  iiowever,  this  never 
tnanifi^t.s  itself  so  extremely  as  the  ine(»-ordi nation  and  tremor.  The 
Madder  and  rectum  are  not,  as  a  rule,  involved.  Sensory  distnrlmnee 
is*  not  prominently  present.  Theiv  may  he  sttnie  involvement  t»f  the 
rnuitul  nerves,  showing  itself  in  ileafness  or  optic  neuritis.  These 
!«yrnptonis  may  all  di,sap|>ear  in  a  few  weeks,  hut  in  most  of  the  eases 
uiu]f<r  my  iil>s<^rvati<in  tltey  have  rstahhshed  themselves  in  a  chronic 
form,  re?^,'mhling  multiple  sclerosis.  I  have  observed  also  that  the 
iiu>ntal  symptoms  in  the  acute  rases  differ  from  multiple  si-lerosis  in 
heing  more  marked  and  passing  somewhat  rapidly  intt>  dementia. 

A  colored  jockey  who  hatl  receivi'd  a  severe  fall  came   under  my 

ofacervation  with  s^Tuptoms  of  marked  tiH^mnr,  ataxia,  nystagmus,  stam- 

Lmoriug   s|>eech,  and  mental  disturhanre.      He  was  unable  to  remember 

the  ilay  of  the  week.     lie  was  also  vtry  emotional,  l)cing  easily  excited 

\  tears  or  laughter.    He  improved  con>idenihly  in  fiis  spinal  sympti>ms, 

Wft«  finally  discharged.     Some  few  months  afterward,  however,  1 

>l  that  he  had  Ik-cu  arre^itetl  as  intoxicatcnl,  and  later  had  W-en  tnuis- 

fenttl  Xo  the  ini*ane  asylum,  where  I  sjiw  him,  and  foutid  him  in  a  con- 

lition  of  complete  dementia,  altlioiigh,  unles«*  excited,  thf're  was  very 

llittle  tremor  or  ataxia.     Th<'s<'  imvtor  synijitoms,  in  tSn-t,  were  all  in- 

lcn-:i>«-«l  on   voluntary  action,   the    jwitient   lying   tpiiet   without    tremor 

iinlesin  (^lled  upon  to  j>erlbrni  souu"  act.     The  tremor  is  therefoit*  of  tlie 

atoiilion  variety. 

Many  cai^es  present  a  .somewhat   different  course  from  the  above. 

[)eiv  may  he  a  jiaralysis  of  one  extremity  assiviated  with  some  atrophy, 

Im-liich  may  umlergo  more  or  less  complete  rec<»very,  to  l>e  followed  by 

llysis  in  another  limb.     Later  there  may  be  a  more  extensive  lesion, 

avolving  Ixith  lower  extremities  ami  assm-iatcd  with  exaggeration  of 

he  reflexes  and  contnicturcs  and  rigidity  of  the  muscles.     Withcait  a 

jin-'.'-   ••    ■  •  ti»r)'  of  the  manner  of  the  onset  of  llie  disease — that  is,  of 

Ithe  of  first  one  lind>,  more  or  less  c(»m]ilete^  witli  invi»lvtincnt 

liter  ol  •  iilier  another  lim!)  nn  the  (*p|Mi>ite  sidr  nv  the  same  side — it 

pironld  be  imj^M>ssil»le  to  distii»guish  it  from  a  diifusc  myehtis  or  a  nud- 

tipie  JH'lerosis. 

While  tn  these  cases  the  eour«<e  is  a  protracted  one  and  becomes 
phronir,  the  onset  of  each  new  development  of  the  cord  is  acute  in 
<er. 
DnVPf.trATfOXB. — Under  this  head  may  be  inelu<led  the  later  men- 
d^'vr-hipment  of  dementia  in  nuany  eases,  or,  again,  the  appeanince 
of  optic  neuritis,  or  the  gnnlual  progression  toward  multiph"  sclerosis. 
|)mth  doe»  not  directly  result  from  the  disease  itself.     In  some  cases, 
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which  hfivp  mrvre  nf  the  ty|te  of  tniiisvorst'  myelitis,  the  bladder  and 
reottim  iiiuy  Ik^  involvtHl,  thus  lidding  to  tlie  coniplteatioiis, 

DiAOxrwis. — Little  need  he  inlded  furtiier  on  this  subject  to  that 
wliieli  lias  already  been  stated.  The  in<ist  suggestive  diagno<-iis  on  first 
examination  of  sueh  a  [witient  is  niultiple  selenisis.  The  great  mental 
irritability  and  weakness,  liowever,  difler  very  niiieh  from  that  disfmse; 
the*  pivseuce  also  of  more  luirt'sis  than  is  pre.sent  in  selemsis  \f^  a  mark<Hl 
<lirtereiitial  point.  Above  all,  the  aciiteness  of  the  onset  of  tlu-  symj*- 
tonis  would  seem  the  greatest  jK>int  id'  difference.  Leyden  and  Westt- 
phal  have  observed  it  also  most  frequently  foUowing  the  infectious  disj- 
eases,  and  io  such  cases,  therefore,  at  least  we  can  fee!  more  i>ositive  of 
the  tliagnosis.  In  the  cases  under  my  observation  no  such  previous 
history  was  present,  one  apparently  following  an  injury  and  another 
giving  no  apfKireut  cause. 

PiiiKiXosis.— In  some  cases  we  have  a  c<mipletc  n^cession  of  all 
symptoms  within  a  few  weeks,  ending,  thereibre,  in  recover}'.  It  is 
possibh^,  however,  that  this  may  not  l>e  as  complete  as  would  apj^>ear  f»n 
first  consideration,  as  it  is  probable  that  many  of  the  cases  of  multiple 
sclerosis  occurring  in  adults  have  Jieen  preceded  by  a  multij>Ie  myelitis. 
The  prognosiii  in  genend,  therefnre,  is  unfavorable,  as,  frcmi  Avliat  we 
have  said,  the  usual  tendency  4>f  the  <lisease  in  its  later  stages  is  evi- 
dently toward  multiple  sclerosis.  Theiv  is  no  immediate  danger  to  life 
during  the  acute  or  chronic  stages  from  the  disease  itself;  the  iatal 
result  occurs,  as  a  rule,  tli rough  s<jme  intercurrent  dis^'ase. 

TitEATMKNT. — The  same  prineipk's  should  Ije  lien^  observed  as  in 
acute  myelitis — rest  in  l)ed  for  several  weeks,  and  during  the  acute 
stage  the  use  of  ergot  internally.  No  direct  r*ounter-irritation  of  any 
character  is  advisable.  In  the  later  stages  mas.><fige,  electricity,  hydri>- 
therapy,  and  the  exhibition  of  the  imlide  of  jH>tassium  and  stryclmine 
constitute  the  chief  measures;  the  latter  drug,  however,  should  not  lx» 
employed  if  the  rigidity  is  marked. 


OHBONIG  MYELITIS. 
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Beftnitiox. — Chronic  myelitis  is  a   sclerosis  of  the  spinal  cord, 

usually  the  result  of  a  preceding  acute  or  subacute  myelitis;  that  is, 
of  a  preceding  inflammation,  diliering  from  the  so-ealled  systemic  dis- 
east^s  of  the  cord,  as  tabes  and  lateral  sclemsis,  in  which  a  previous 
inflammatory  comlition  has  not  been  present,  but  in  which  we  have 
r.ither  a  degenerative  pnx-css  (Leyden).  We  shall  sp-ak,  therefore, 
es|)eciaHy  in  tliis  relatiirn,  of  a  disease  of  the  cord  whii'b  is  usually  a 
XwU'V  stage  of  what  we  have  already  di'seriluHl  as  acute  myelitis  the 
result  of  the  secoiMlary  degeneration.     It  may  be  |)nmary, 

Eti(ji.(x.y. — From  our  preceding  iTuiarks  it  is  evident  that  the 
Uhual  cause  of  a  chronic  myelitis  is  an  acute  ntyelitis.  In  some  cases 
we  observe  similar  symptoms  from  a  tniunuitism  which  has  resulted 
in  more  or  less  destruction  of  the  eoril,  and  fmrn  liemorrbage,  tumor, 
or  caries.      These   conditions    ptithologically   fall    more    closely    under 
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of  softening  of  the  cord,  and,  according  to  Leyden,  nKiiiy 
after  the  ap|>earance  of  prcjssiire  svraptoni^i  from  curies  of  llic 
tlie  evidence  of  softenini;  of  the  i^iih^taoce  of  the  eord  is  pres- 
it,  without,  however,  any  true  infliininiatcfFy  changes.  The  disease 
may  be  caui*ed  also,  as  in  acute  inyelitis,  from  extension  of  tlie  k\sion 
from  surrounding  tissues,  as  in  meningitis,  or  priniiirily  from  cold, 
rphiti!!^,  ete. 

PatiioIjOOICal  Anatomy. — We  find  a  more  or  less  marked  dis- 
ipjK'anince  of  botli  the  nerve  cells  in  the  gray  matter  and  of  the  nerve 
!ihn\»i,  with  an  increa.se  of  the  interstiti;d  tissjie  and  tfockeiiing  of  the 
ft-alls   of  the  vessels,  uith   narrowing  of  their  diiuiu*ters.     The  niem- 
jranes  may  also  be  involved,  causing  thickening  of  the  pia,  and  the 
•«>ni  it^lf  may  apjiear  to  be  much  decreased  in  its  diameter.     Sclerosis, 
in  the  characteristic  j)atho!ogicaI   lesion  of  chronic  myelitis,  is 
It   in  both  the  ascending  and  descending  tracts.     This  wierosis 
ay  extend  over  months  before  its  completion,  fonowing  an  acute  mye- 
litic ;   Leyden  even  ascribes  a  year  before  the  final  stages   have  been 
lied.     On  examinaticMi  of  the  cord  we  find  the  posterior  columns, 
[exteniliiig  from    the    site   of  the   lesion,   dcgcueratiug    upward    to  tlie 
medalla,  Ixith  jKisterior  tracts  being  first  involved  at  higher  levels,  the 
I  dk^'tieration  contiinng  itself  tiH>re  nearly  to  the  colnmu  of  Goll,  until, 
twlnert  the  lesion  hius  Ix^en  situated  iu  the  lumbar  region,  we  li ml  the 
[cervicnl  degeneration  limitcil  to  tlie  posterior  fKirts  ouly  of  tliat  tract — 
1^  f,  Goir.s,    The  cerelK'llar  tract  and  the  cohuuu  of  Gftwers  show  a  like 
nding  degenenition  (see  Starr's  jdates,  pp.  ill,  iJ*J).    The  descending 
p-neratiou  is  couHned  to  tlu*  lateral   tracts  cd*  the  cord,  and  extends 
iroughout  their  whole  lower  length  below-  the  lesion. 

SvMiToMs. — The  symptoms  are  of  a  similar  character  to  those 
Ircady  describe<l  iu  acute  myelitis,  but  are  less  acute  iu  their  onset,  and 
luently  less  defined.  At  first  the  patient  complains  of  some  weak- 
as  a  rule,  in  the  lower  extremities,  acciimpanted  usually  by  stmie 
ti^ility  and  a  lo6i.s  of  contnd,  more  or  less  absolute,  over  t\w  bladder 
lixl  reirtum.  It  may,  however,  be  months  before  a  well-marked  juir- 
Jjfjiis  has  developed.  L<^s  of  seusiition  is  mrely  ctjuiidcte.  Various 
I's  of  jxinestnesia  are  present,  with  uunduiess  and  sonu*  tingling. 

fuith  the  motor  symptoms,  this  is  often  slow  in  drvt*lopmeut,  and, 

llthtmgh  it  may  he  extreme,  as  in  acute  myelitis,  it  is  mrely  s«i.  The 
ld»?gree  of  atrt:>}>liy  of  the  muscles  de|>ends  ui>on  the  extension  of  the 
'esion  into  the  anterior  horns,  and  is,  as  a  rule,  not  a  distinctive  sym|>- 
tora.  The  reflexes  Imn'oou'  more  exaggerated  with  the  progress  (tf  the 
ii^suse,  and  the  spasticity  and  rigidity  increase.  ^Vitli  the  extejision 
[»f  the  M'-coudarj'  degenerations  in  the  posterior  columns  we  find  a  tend- 
PDcv  l<»  S4ime  ataxia,  especially  marked  in  the  upper  extremities, 
^  isores  may  show  themselves  at  a  late  stage  4>f  the  disease  or  may 
Ippcar  suddenly  in  its  course,  as  a  result,  probably,  of  some  acute 
fxiirrrlttition  of  the  inflammatory  sym|itoms.  There  is  rarely,  if  ever, 
my  fptalitiitive  chang<'  in  the  ehjctrical  rea<'tion,  although  there  nuiy  Ik» 
■onie  loss  in  the  ipjantitiitive  response.  However,  at  tlu-  site  of  the 
ii^ion  we  may  have,  as  in  a4'ute  myelitis,  atrophy  of  tlie  rjHJscles,  with 
acetnajwuyiug  reaction  (>f  degeneration,  or,  again,  a  disturbance  of 
HiUiiy,  marked  by  hypertesthesia  at  that  point.  The  sj>asticity  and 
Vou  IV.— u 
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the  contractures  in  some  cases  become  extreme,  the  position  of  the 
jmtieiit  Ixniip,  as  a  rule,  that  of  extreme  Hexion.  These,  however,  can 
lV  usually  rtveroome  until  the  later  stages  ni^  the  disease  by  forcible 
traetiou.  There  may  he  nutre  or  less  pain,  associated  with  voluntary 
contcactiiin  of  the  muscles,  eramji-Iike  in  character,  which  is  the 
result  of  the  accnmpajiving:  meningeal  inflammation. 

CoMPUrATNJiNS  AND  Skquel.^:.- — The  c(mi])lications  are  really 
simply  the  later  developments  of  the  disease^  ami  consist  princi|Mdly  in 
cystitis  as  a  result  of  the  jutndysis  of  the  bladder ;  bedsores,  often  ex- 
cited l>y  the  position  in  which  the  ]}atient  is  necessjirily  routined  in  Ids 
l»ed,  and  not  tiie  diivct  result  of  tlie  destruction  of  the  trophic  centre 
in  the  s|)in;d  cord,  as  is  so  frcipicntly  seen  m  the  acute  form  of  the 
disease.  We  may  find  an  extension  of  the  disease  upward  into  the 
medulla,  with  residtant  complications— ^in  fact,  tlie  cnmial  nerves  may 
hv  involved  later,  and  in  some  cases  rqitic  neuritis  and  nystajjmus  may 
appear,  giving  thus  at  this  j)eriod  tlie  a]>peanine€»  of  a  case  of  multiple 
sclerosis. 

DlAGKf>(ls, — Chrom'c  myelitis  is  most  often  confounded  with  a 
lateral  sclerosis  due  tfi  compression  myelitis,  as  from  a  tumor,  fn>m  an 
injury  to  the  spine,  or  from  caries.  It  w^mld  be  rarely  confounded 
with  a  chronic  poliomyelitis,  as  in  the  latter  there  is  the  absence  of 
rigidity  of  the  nmseles  an<l  exaggf  ration  of  the  reflexes,  as  well  as  the 
absence  of  sensory  or  trojjhic  disturbances. 

The  wasting  in  progressive  muscular  atrophy  differs  usually  in  its 
distriliution  from  that  of  myelitis,  and  cindd  only  be  confounde<l  with 
that  disease  when  the  lesion  is  situattnl  in  the  cervical  segment  of  the 
conl.  The  absence  also  of  sjKisticity  of  the  muscles  below  and  of 
exaggeration  of  the  reflexes  should  make  the  diagnosis  suificiently  ]>lain. 
In  auiyittrophic  lateral  sck'rasis,  hitwever,  it  might  at  times,  in  tin- 
beginning  of  the  disease,  be  ntore  djllicuit  to  make  a  <!iagnosis.  The 
later  course  of  tin*  disease,  however,  with  its  distinct  distribution  of 
atrophy,  primarily  in  the  hands  and  extending  to  the  arm,  with  the 
absence  of  all  sensory  dislnrlmnce,  shonld  aid  us, 

ileningitis,  tumors,  or  caries  sh<add  differentiate  themselves,  esjie- 
ciallv  by  the  aeeompanying  pain  and  rigidity  of  the  liack,  from  myelitis, 
tlu'  latter,  indeed,  usually  running  a  ccatrse  marked  with  little  or  no 
pain. 

From  multiple  neuritis,  running  a  chronic  course,  the  differential 
diagnosis  can  1m'  usually  made  by  the  absence  of  rigidity  in  the  latter 
and  the  presence  i>f  decrease  or  loss  <>f  the  reflexes;  also  by  tin*  absence 
of  vesical  or  rectal  pi ndy sis.  This  disease,  in  fact,  might  more  often 
b«'  takeu  for  tahes  dorsalJs  than  myelitis.  The  ("ontrai'tures  winch  (K-ctir 
diller  als«>  from  those  of  myt'litis,  lieing  the  result  of  sliortming  of  tlie 
tm|Kindyzed  mnseles  in  their  unopjiosed  action  to  the  mustdes  aftecti'd, 
which,  as  a  rule,  have  been  tho,s<'  of  the  extensor  gnaips. 

PmK;X(>si8. — After  the  disease  hjis  Ijcen  long  established  theix-  is 
little  that  can  Ik*  dtvne.  If  the  nerve  fibres  and  cells  have  become 
degcnemted,  their  restoration  is  tm|XKssible.  With  time,  csjxH'ially  in 
case>  which  show  little  or  no  ftirther  progress,  there  seems  to  Ik*  a 
tendency  to  some  slight  relaxation  in  tlie  degree  of  stKisticity.  The 
usual    course   extends   over    many   years,  with    but    slight    tendency 
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t(»ward  improvement.  The  danger  to  life,  however,  is  small  except 
fn^m  oxliau!*tion  folloA\'ing  evstitis  or  the  l>e*lsore.s.  Extension  of  the 
ciLHca.He  upward  may  cause  involvement  of  the  respirat^iry  centres,  and 
thus  cause  death.  A  fiital  issue  is  usually  due  to  ^ome  intercurrent 
(iiaease. 

Tkkatment. — Rest  in  bed  is  to  lie  reeoniiuended,  as  it  often  leads  to 

a  marked  improvement,  which  usually  jt'^'s  ou  4)nly  to  a  certain  dcijree. 

Later,  hot  baths,  massage,  electricity— any thint^,  in  other  words,  winch 

^pnpruves  the  circulation  of  the  limhs— i?^  of  advantage.     Over-exertion 

EM>tt]l  times  is  to  be  avoi«UHl.     Treatment  at  hot  spriuj>;s,  rotij<iined  with 

a  wiimi  climate,  is  often  of  gi*eat  advnnta^e.     \Vh4'iv  pain  is  present 

<*ounter-irri(ation  in  tlie  form  of  electrieily,  hlistei*s,  or  tlie  eauter\'  is 

lieneficial,  but  it  is  ihtutjtful  if  this  exerts  any  curative  etfect.     Inter- 

luilly,  the  use  of  ioilide  of  potassium  is  reeouiniended,  hut  little  can  be 

expected  where  x\w  deiinite  changes  referred  to  in  the  lateral  tnicts  have 

taken  place.      Where  there  is  a  s|>ecific  history  a  tlittrougii  anti- 

u-  course  should  be  followed  out,  conjoined  with  tivatmcnt  at 

hut  springs. 


LANDRY'S  PARALYSIS  (ACUTE  ASCENDrNQ 
PARALYSIS). 

DEFrxmoN. — This  is  a  disease  characterized  by  ao  aeute  ascending 
I  |ximh>is,  commencing  in  the  lower  exlremities,  extending  to  the  trunk 
mn«l  un|H'r  extriMuiticM,  an<l  finally  involving  the  muscles  of  respiration 
laud  ««<   the  heart.     Theiv  is  mo  disturbance  of  sensiition  nin'  atrophv  of 
the  jiaralyxe<l  tuuscles.     Tlie  electrieal  reactions  renuiiu  irortnal  and  the 
HphinctiTs  arc  uniinpainHl.     Tliere  may  be  hiss  of  the  deep  and  super- 
ficial  n^flexes.     Wc  have,  therefore,  if  we  ae<'ept  this  d<'tinition,  to  ilo 
[-with  a  disease  dittering  in  every  i-esiK'ct  from  any  other  form  of  par- 
-with,  indeed,  an  entity.     lu  our  study  of  its  etiology  and  path- 
(oJfOgy  we  must  h«dd  this  in  mind,  otherwise  various  otiier diseases,  some 
pical   in  their  course,  may  be  confounded  witli  it.     Thus,  probablv 
w?  of  nudtiplc  neuritis  have  l>ecn  reported  as   Landry's  paralysis. 
Eth>I,<m;v. — Little  can  definitely  be  said  in  reganl  t(t  its  causation. 
[TTic  nipid  onset  of  the  disease  and  its  course  would  seem  to  indicate 
[thtit  in  the  nuijority  of  eases  there  is  some  toxic  agent  juresent :  what  it 
Is,  however,  we  have  not  as  yet  discovered,  nor  can  we  ])ositively  state  it 
[m."  a  fiu't.     The  disease*  follows,  at  tinu-s,  as  a  residt  of  exposure  to  cold, 
hjis  IvK'U  obn'rveil  in  the  infectirais  diseases,  as  typhoiil,  s)uali[)ox, 
jttlieria,  etc.     It  has  liren  confounded  with  acute  cases  of  alcoholic 
nil.**.      I  shouhl  say  that  in  my  exiH'rience  alcoluJic  cases  rai-ely,  if 
Ter,  are  as  sudden  in  their  onset  or  as  rapid  in  their  ccairse  ;  probably 
''-in   nmy  act    as   a   pix'disixtsiug   factor  to  Landry's    paralysis, 
i,  in   some  cases,  we  may  have  the   two  conditions  running  a 
L|iamlle)  eimrse.     It  is  a  disease*  of  adult  life,  ix'cnrring,  it  is  getiendly 
[Kirted,  l>et\veen  the  ages  of  twenty  and  fifty. 
Pathology* — The  lesions  peculiar  to  this    disease  are   not  as  yet 
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(lofiiiit^ly  known.  Varion.«  writers  have  roportod  ca«>s  in  which  the 
changes  seem  to  he  t'.'i8entinlly  eentral ;  tlnit  i.-*,  ronfined  to  the  substaneo 
of  the  spinal  eoi*d  and  the  medulla.  In  these  instances  there  has  b<*en 
tisually  observed  much  vaseuhir  thsturbanee^  with  some  softening  of 
the  eorti  and  extravasation  of  the  bhuod  from  the  e^ipillaries,  the  gray 
substance  being  e,sj)eeia]Iy  affected,  resenibHng  very  ehisely  the  change*? 
observeil  in  iHdiuinyelitis.  Othen^^  ag^dn,  have  recorded  changes  es])e- 
cially  involving  the  |ien}>heral  nerves  or  nerve  raiAs,  with  all  the 
evidence  of  pareneliyuuitoiis  disease.  Again,  various  bacilli  have  ln'cn 
observed.  We  liave  probably  to  do,  therefore,  with  some  ixvison  which 
may  involve  botli  the  central  and  the  i>eripheral  portions  uf  the  nervous 
system,  affecting  most  profoundly  the  spinal  coixl  if  we  may  judge  fnm] 
its  clijiu^I  course,  and  were  the  duration  of  ihc  disease  more  protracted 
there  would  probably  be  nutre  definite  lesions  present. 

SvMl'TdMS. — The  essential  eharaeteristie  symptom  is  absolute  jxiral- 
ysis,  with  usually  tlaceidity  and  loss  of  reflexes — with,  however,  an 
absence  of  all  other  symptoms  ;  that  is,  of  atrophy,  ana^*;the8ia,  or 
hypenesthesia,  vesical  or  rectal  ]>aralysis,  or  electrical  changes.  Tlie 
whole  course  of  the  disease  may  coiujirtse  bnt  two  or  three  days,  death 
ensuing  by  nipidly  ascending  involvement  of  tlic  centres  of  respiration, 
deglutition,  ete,  in  the  metlulla  oblongata.  Its  usual  duration  is  at 
leiist  a  week,  and  it  may  end  fatally  after  several  weeks,  Kecoveries 
have  also  Ijcen  reportetl. 

The  onset  may  have  been  preceded  by  some  feelings  of  nnnd>ness 
and  tingling  in  the  lower  extremities,  aeconi]janied  by  a  sense  nf  malaise. 
There  is  rarrly  any  fever  [iresent.  As  staknl,  the  pandysis  usually 
commenees  rn  the  legs,  at  times  involving  one  before  the  other  or  both 
simultaneously.  It  extends  then  to  the  muscles  of  the  trunk  antl 
tlmrax,  and  later  to  tlie  upper  extn^mities,  finally  affecting  the  tongue, 
lips,  ami  judate,  adding  tft  the  clinical  picture  dysphagia  and  disturb- 
ance of  spef^'lK  In  rare  cases  the  muscles  of  the  eyes  are  invf>lvfHl. 
Wliile  this  is  tin-  typical  course  of  the  disease  and  the  clinical  pictnre 
which  we  must  Itear  in  mind  in  our  diagnosis,  there  are  at  times  certain 
variations  to  a  limited  tlegree,  explainetl  probably  by  the  tact  that  in 
stmie  cases  the  |hcriphenil  nerves  have  Im'CU  also  atilwied,  or,  again,  lliat 
the  lesiun  has  esjiecially  involved  the  anterior  horns  in  othei-s.  Thus 
we  find,  at  times,  some  anjcsthesia,  or,  again,  there  may  be  pn'sent  h>ss 
«if  fannlic  resjMuise  au<l  the  pivsi-nce  of  the  reaction  of  degeneration. 
We  must  always  in  these  cases,  unless  the  subsequent  course  of  the 
disease  corrcsponil.s  with  what  has  been  previously  said,  remain  some- 
what in  doubt  as  to  the  diagnosis. 

CoMPTJCATloNs. — There  is  nothing  to  he  said  in  i^egard  to  this 
subject  further  lluui  what  has  been  stated  in  describing  the  symptoms. 

DiAfiNiisis. — TluMliscase  might  be  confounded  with  diffuse  myelitis, 
es|M*eially  where  ^nmv  sensory  disturbance  is  pi-escnt.  The  absence 
of  vesica!  |>jiralysis,  of  bi'dsures,  of  wasting  or  atrophy  of  the  muscles, 
and  the  rapidity  of  the  progress  of  all  the  symjitoms  should,  in 
most  ("asi'S,  enable  lis  to  differentiate  it  from  that  disease.  It  has 
more  often  been  eonfounde<l  with  nndtiple  neuritis,  but  here,  as  a 
rule,  the  wasting  of  the  muscles,  the  sensor>'  disturbances,  as  shown 
in  the  excessive  pain  along  the  course  of  the  nerves  and  in  the  muscles 
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on  pres-sure,  wth  complete  loss  of  reflexes,  and  even,  in  the  most  acute 
cases,  the  much  slower  progress  of  the  disease,  should  be  remembered. 
The  later  extension  of  the  lesion  in  multiple  neuritis,  where  it  involves 
the  muscles  of  respiration  and  of  the  heart,  might  render  it  difficult, 
from  the  similarity  to  the  final  stages  of  the  disease  in  Landrj-'s  paral- 
ysis, to  differentiate  the  two  diseases. 

Treatment. — ^Attention  should  be  given  from  the  beginning  to 
stimulation,  especially  in  sustaining  the  respiration,  and  to  watching 
against  heart  failure.  The  special  drugs,  therefore,  which  are  indicated 
are  strj-chnine  and  digitalis.  Nutrition  should  be  kept  at  as  high  a 
point  as  possible.  Any  manipulation  of  the  muscles  by  massage  or 
electricity  should  be  avoided. 


POSTERIOR,  PRIMARY  LATERAL  AND  POS- 
TERO-LATERAL  SPINAL  SCLEROSIS. 

Bv  D.  D.  STKWART,  M,  !>. 


POSTERIOR  SPINAL  SCLEROSIS  =  LOCOMOTOR  ATAXIA. 


Synon^'Ms. — Talx's  doisiilis ;  CJniy  dt'ocucratit)!!  of  the  postrnor 
oolumu.^i  of  the  .-pinal  cord  (Levdoii)  ;  Diirlionne's  disease  (Troiissi'aii) ; 
Posterior  IpueomyelitiH  (Viilpiaii) ;  Progressive  spinal  jKindysis  (Wun- 
derlich);  Progressive  IrHninintor  asynefn^ia  (Troasseau)  ;  NetircKsiiinal 
tabcTi. 

The  term  "  talx^H  dursidis"  was  eonuiioa  with  Ili[>j)oeratie  atitliors 
teveral  ceuturies  l)etore  the  Christian  era.  It  was  employed  t>y  them 
to  repre?«ent  a  wide  ^tiversity  of  ailiueiits,  the  ehief  ehanieteristic  of 
wlii<'h  was  :i  general  debility,  most  often  dejveinh-nt  u|>(m  sexual  exeesses. 
In  the  early  part  of  the  present  eeiitmy,  ehiefly  tlirouf»;li  the  disM:'rtation 
of  Hahn»'  the  term  liegan  tit  he  restriotisl  to  an  afllection  of  the  spinal 
<»onJ.  Then  for  a  nintdRT  «jf  years  tabes  was  regjirded  to  be  depewlent 
u|Min  an  atrophy  of  ihis  struetnre,  and  to  eomjirelieiid  the  various  recog- 
nized forms*  of  paraplegia,  whetlier  spinal  or  neural. 

lu  Germany,  Jaeobv  {lH4'i)  |K>inte(l  out  the  probalde  localization  of 
t2»e  lesions  of  locomotor  ataxia  in  the  [jostcrior  columns  and  nerve  roots, 
I. And  Stcinhall  (1844)  published  a  well-marked  case  of  the  disease  in 
which  motor  inctKordination  had  been  <>bserved,  and  in  which  a  necropsy 
revealed  the  lesion  in  the  posterior  cohnnns  of  the  cord.  But  tn  Tmld 
nf  Enghuul  utKpiestionably  belongs  the  cnnlit,  still  scantily  accorded 
him,  of  having  first  recognize*!  the  true  signiticance  ttf  the  eliief  olijcc- 
tive  symptom  of  the  disease,  the  inco-onlinatiou,  sepaniting  it  from  the 
ps4Mi«lo-ataxy  of  nu'ktor  impairment,  and  of  inferring  its  assm-iatitm  with 
dis**!!!^  of  tin*  posterior  cohnnits  of  the  spinal  cord.  As  a  result  of 
caretul  rtiisoning  Tmld  was  unwilling  to  accept  the  current  view  that 
lh<»  function  of  the  |H>sterior  columns  was  senst»ry.  He  rcgardeil  the 
function  of  these  as  rather  coniniis>oral  Ijctweeu  diflcrent  cord  segnients, 
and  a.s  also  subservient  to  the  function  of  the  cerebellum  in  regulating 
and  c»>-oniinating  voluntary  movements.  He  notetl  that  in  the  report e<l 
cases  of  diM-ase  of  the  |>osterior  columns  symptoms  indicative  of  iuco- 
ordlination  were  present.  In  accordance  witli  his  view,  he  [>n^dic(c<l  in 
two  case*  of  eviilcnt  tabes  that  tlicse  jvuiious  of  the  cord  Mould  bo 
found  dttteasetl,  which   pr<><lictic»ti  the  nei-rnpsy   verified. 

Todd*8  view,  however  ingenious  and  leading  as  it  did  to  the  actual 
di*c«*verT  of  talH»s,  is  not  now  accepted  :  the  inco-ordiuation  so  coiispic- 
uotis  a  feature  of  the  disease  is  rather  reganleil  as  dejKnidcnt  upon  aifee- 
'  iJe  Tube  fJonttmiii  Ftfrlnsio. 
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tioii  of  t!io  soiisorv  miis<.'l«/  iutvcs  or  of  the  nerve  roots  in  the  cord.     Ir 


ikrnnk- 


iHol^  Koinlx'rjj:,  in  tlit*  srt'oinl  nhtion  ol  his  Lvhrhtwh  lUr  Acurenkmnk- 
hritf'H,  J^ivo  II  tjiiito  uiX'uniti'  (U'srni>tioii  oi'  the  tlis«'nso,  though  raiHiiir, 
ili'spitc  the  imhlishixl  work  oi'  TikK),  to  distin^uisli  Ix-twreii  eonditioris 
in  wliirfi  iitiixiu  Hiid  rinttor  weakm\<s  were  present.  KunilxTg  appropn- 
ated  for  till'  at!tM'tion  tlie  tiTiii  *' tabrs  dorsalis;'  ami  descrihes  intelli- 
gently tlte  .syni]iliini  nu\v  known  iis  "  Knnd»erg's  sign/'  Rond»erg  noted 
also  tlie  fre(pient  iwH-nrrence  <if"  piijiillarv  ehanges  anil  the  r»eeasional  in- 
cidence ut*  amblyopia,  and  quite  accumtely  described  the  ]trinci|)al 
maeroscopie  lesions  of  the  disease- 
In  1858-.^9,  Buclienne,  in  a  scries  of  able  ptijiers,'  the  fullest  then 
publisheil,  pive  a  most  arcurate  deseription  of  th*'  disease,  whieh  to 
hini,  Jis  to  all  of  his  countrynien,  was  still  new.  Aidi-^l  by  Tn>ns,sfau  in 
his  famous  Clitiirdi  I^cfut'cs',  widt^  iiojiee  was  taken  of  DnelienneV  de- 
serijition,  and  the  atfec-tioii  beeanie  known  in  France  less  by  the  title 
whieh  the  latter  had  designated  than  by  that  of  his  name — Duehcnne's 
disease. 

Definition. — Tabes  dorsidis  is  a  systeniie  disease  of  the  spinal  cord, 
and  is  of  all  affections  of  the  eon\  the  njost  fre<]neiit.  It  is  a  jKHMdiar 
deirenerative  disease,  liaving  its  seat  in  the  sensory  nervmis  system, 
affecting  nsnaliy  both  cerebral  (chieffy  spinal)  and  jHTiphcnd  portions, 
and  causing,  in  a  fully  devclo|ied  case,  such  symptoms  as  nidiating 
pains,  defective  tactile,  |>ain,  and  temperature  s<:'nse  ;  inec»-onlinati<in  of 
voluntary  movement;  loss  of  muscle  reffex  action,  notably  the  iwitellar 
tendon  reflex  ;  loss  of  the  light  reflex  ;  ami  eirtain  visual  ilisonlers. 
The  earliest  symptoms  iif  tiie  disease  arc  usually  radiating  j>ains,  loss  of 
the  jKUellar  tendon  reflex,  and  the  presence  ol*  the  Argyll-Robertson 
condition  of  the  pupil. 

PATHoLrKa'  x\xi>  Pathologicai.  Anatomy. — There  is  no  disease 
ctmcerning  which  there  is  still  so  much  conjecture  and  unrtM'tainty  as 
surrounds  the  pathology  of  hwoniotor  ataxia.  Concerning  this  ipiestion, 
Marii'  in  his  Urtures  quaintly  remarks:  "Fortunate  are  those  who 
liclii've  in  the  evidences  of  medical  questions  which  arc  completely 
undrr>t(KKl,  and  that  tabes  is  one  of  tlicm."  In  the  earlier  history  of 
the  disease,  when  the  asswiation  of  i>osterior  sclerosis  with  ataxia  was 
noted,  it  was  supposed  tliat  the  observcnl  ixist-mortem  changes  in  the 
g.pinal  conl  amjtly  acconntefl  for  all  of  the  symjttoms  of  tlie  disease. 
Subsi'([uently,  indi<'ations  of  involvement  of  periphcnd  sensory  strne- 
tures  were  often  evident.  This,  with  the  fact  that  impairment  of  these 
alone,  as  in  the  case  of  multiple  peripheral  neuritis,  with  ineo-onlination 
inseparable  in  character  from  that  (x*eur]-ing  in  tabes,  indicated  that  im- 
plteatiou  of  itther  [Mirtions  of  the  afferent  tract  than  that  includiHl  in 
the  s[>inal  cord  could  aecoiuit  for  many  of  the  symptoms  of  tlie  dis«?ase. 
Although  the  essential  lesion  nf  true  tal>es  seems  to  l>e  a  sclerosis  of 
the  ]M»stcrior  colunms  of  the  cord,  the  one  great  fact  of  importance  eon- 
eerning  its  pathology  is  that  so  strongly  emphasized  by  (lowers,  that  it 
is  a  neural  ilegencration  of  the  sen.sory  nervous  system,  both  jicripheral 
and  central,  the  incidenee  of  the  disease  being  quite  exclusively  on 
afferent  nerve  striictyn's.  In  talnvn,  in  addition  to  sclcrf>sis  of  the  |>os- 
tcrior  eoiunuiii  of  the  cord  and  the  nerve  riMits,  and  tu  dcgcnemtioii  of 
'  JM  t  Ataxic  Locomotriet  Brogrftsitt. 
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jit'riplK'nil  M'nsory  nerves,  there  necnirs  less  often  iinolveniieiit  of 
Mitrul  t«eit?bml  striielures,  sueh  as  ile^^enemtinn  of  the  optie  nerve  iin<l 
"  xXh"  HMits  of  tlie  Hfth  HiTve.  Certaiit  chuuiri's  li;ive  jilso  been  nntrd  in  ii 
tw  eoi^s  of  tabi'H  whirh  may  Iiuve  iKX-n  ovei'luuked  in  many  ofhers, 
[!urriiig  in  the  een'hrum  itxll",  jiri>t)uhly  Init  part  ami  piire^-l  of  the 
inie  wi<lesj»iva<l  t4'nflL'uey  to  digentnition  due  to  a  common  auise. 

Changes    in  the  Spinal    Cord. — MacroHcnpic   Appearances. — In  a 

pll-marke<!  ejis<.'  niieroscopie  evidenee  is  unnecessary  to  demonstrate 

chanjjes.     Tlie  spinal  cord,  especially  in  the  Inndwir  and  lower 

rejfion,  often  presents  a  shryidii'n  and  thickened  ap|N'araoee  in 

icinity  of  tlie  posterior  eolninns,  with  iipjicity  and  denseness  ttf  tlie 

^mnes  evident  in  the  same  rej^joii.     The  posterior  nerve  rmtts  are 

siially  visibly  much   wastetl,  bi-inir  in  marked  contrast  to  tlieir  coni- 

Kuions,  the  unaffected  antericM*  root  bundles. 

Oi  removal  of  the  niemhnines  tin*  posterior  part  of  the  conl,  chiefly 

the  kimbar  n^jjion,  exhibits  a   trrayish,  translucent  line.     This  may 

cvi«Ient  the  entire  length  of  e«»rd,  and  is  due  tf>  the  conne<'tive-tissue 

lien^UM."   vath  destruction  of  nerve  tilnvs.     Ou  section  of  the  cord  in 

Ivaneed  eases  the  grayish  cohimtion  will  usually  be  tnuutl  U*  extend 

ato  and  occupy  the  jjreater  jwrtion   of    the    it-gion  of  the   |K>sterior 

[>Iiun(i.s.     This  j^rayish  coloration   is  fretpicntly  mneh   nnu-e  apparent 

the    projK'rly  hardened    spei-imen    tfian   in   t!ie  fresh  e*»rd.     In   the 

>nner  it  may  be   noticed  to  extend  U'tun  the  lumbar  region,  in  wliieh 

L-i  usually  most  marked,  occupy iuir  the  whoh^  of  the  posterior  eolunms 

■pward   as  a  gradually  decreasing  tract  nntil^  in  the   upjter  dorsal  and 

i^rvical   n^gi«in,  it   n'prcsents  only  the  narrow  rohmin  adjacent  to  the 

storior  metlian  fissure.     In  less  a<lvance<:l  eases  tlie  nakcd-<'ye  ehanges 

|p>!>  evidt'Tit  and  the  microscope  is  essential    for  noting  departtire 

t>m   the  ni>nnal. 

ynrrfufntpir  Exftiin nation. — In   hardened   sections  the  s<"lerosed   jnir- 

Dons  stain  readily  with  carmine,  and  I>ut  slightly  with  osnric  acid  or  by 

'••ipert**  metlnxl,  the  reverse  of  what  normally  occurs.     Micros4'opi- 

IbIIv,  with  a  low-nower  lens,  tins  altcnition  in  tinctorial  ivnwcr  is  noted 

Ml  !k»  dne  to  the  iiisap|K\'imnee  i}C  nerve  fibres  in  the  aH'eeted  area  and 

h«?  imbibition  of  the  carmine  by  the  iiien'Mseft  eornieetivc  tissiu-.     Ili>- 

niH't  »>nes  of  sclerosis  may  now  Ijc  nuide  out.     In  early  or  in  slight 

nduch  of  course  <*ome  mrely  oniler  observation,  witli  lint  m«Kl- 

sielerosis  in  tlie  an.'a  chictly  atreete<l,  involvement  of  the  posterior 

Klerual  and  ^K>steri<»r  median  columns  may  be  apjnirent,  sepirated  by 

ireas  of  healiJiy  tissue.     Tlien  the  sclerosis  of   the  jjtjsterior  external 

column  (that  of  Bnrdach)  as  a  rule  occupies  oidy  the  root  zone. 

At  fir&t  but  a  slight  thickening  tti"  the  trahecuhe  and  tlieir  branehes 

fvitlcnt.      But  in  advanced  cases  the  traheeuhc  are  abundant,  thick, 

ith   fibrillation  and  nucleation  of  the  eonn<'etive  tissue.      Indicatiims 

inerenjje  in  connective  tissue  are  ever\*where  evident  in  the  area  most 

k!ferte<J.     The  nerve  fibres  have  largely  disap|M'are<l  when  the  process 

Jvanred,  although  iiere  and  then'  may  l)c  seen  isolated  fibres  nar- 

d  and  <*ompressed   with   reniains  of    axis  cylinders.      Tlie   lilotMl- 

||s  nf  the  atfe<*tc<l  parts  usually  are  likewise  sclerosed.    The  thiekeii- 

fflflW't*'  s*>nM'limcs  the  tunica   niedia,  iuit  chietly  the  outer  coat  and 

f\entitial  shitiitti^  and  leads  to  narrowing  of  the  lumen  of  the  vessel, 
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with  extension  of  the  crniiiwtivL'-tissuo  increase  into  contiguous  mrt? 
of  the  corfl.  At  the  very  outset  the  portion.s  adjaeent  to  either  side  <»f 
the  (wstcrior  horn^  psju-eially  in  tlie  niiihlh'  and  }X)sterior  thirds  (the 
exteriiiil  haudlets),  are  ehiefly  aifeeted.  This  is  ahvay>  ap|)arent  ia  the 
hinibar  nicittn,  and  may  he  seen  also  in  the  dorsal,  and  >nhse«jMi^ntly  in 
the  eervieal.  The  /taie  of  Lissauer  (extendintr  bc^tweeo  tlio  apex  of 
the  posterior  horn  and  tlie  suriaee  of  iIr-  t-ord  and  a  part  of  the  poste- 
rior rottt  zone)  usual ly  also  early  shows  dejieneratiou.  Its  sclerosis  i» 
eoniniordy  very  marked  in  c>hl  cases.  All  the  nerve  fdires  may  then 
have  disiipjirared.  This  becomes  very  a|)]Krrent  with  the  employ nient 
of  \Vei;ji;crt's  iKcmotoxylin  stain.  The  posterittr  median  eolnmn  (that 
of  (inll)  as  a  rule  alsu  ^l^o\vs  early  altenition,  although  only  to  a  slight 
degree.  In  advanceil  i-ases  of  tabes,  surh  as  usually  come  to  the  post- 
nj(*rteni  table,  this  pnrtiiiu  of  the  cord  is  eouinionly  affected  throughout 
the  Innd>ar,  dnrs:d,  and  cervical  parts  of  the  cord.  In  the  bmd)ar  and 
lower  d(»rsal  region  the  whole  wiiUh  of  tlie  |Htstenor  columns  extending 
fmm  each  pi^terinr  ht»rn  to  tin-  posterior  commissure  is  aj>t  to  be  com- 
pletely sclerosed,  with  disi»p|w^a ranee  of  the  jmsterior  riif<lian  hssun\ 
In  some  cases,  lnjwcver,  as  pointetl  out  by  Striimptll,  althnngh  advancnnl, 
there  remains  unsclerosed  even  in  the  bmibar  region  a  small  fusiform 
trtict.  This,  which  is  the  so-called  middle  zone  of  t'lechsig,  is  situated 
at  the  junction  of  the  |xisterior  with  the  median  third  (if  the  posterior 
fissure.  AnotlxT  portion  also  of  the  jMisterior  external  rolumn  not 
often  atVeeted  early,  is  the  anterittr  part  of  tlie  jiosterior  eolomn  adjacent 
to  the  ^>o^terior  etHumissure  and  to  the  anterior  |wjrt  of  the  base  of  the 
posterior  horn.  In  the  np|K'r  dorsal  ngion  and  {d>ove,  the  sclenj^^itf  of 
the  jKtsterior  external  cohunns  is  conuimnly  less  evident,  the  degeneration 
continntijg  upward  in  the  columns  of  (loll  (nily,  and  prcn-nting  the  usual 
apiwaniiues  of  a  sci-ondary  ascending  dcgeneratiitn.  Karely,  in  ven,' 
pronountn-d  and  htng-i-ontiniied  cases,  the  th^genenttion  may  occupy  the 
wlioh)  i'xtcnt  of  the  [jostcrior  columns  of  the  entire  lengtli  of  the  cord. 
The  antcro-lateral  columns  arc  usiially  unaffected,  even  in  [tronouiiccd 
eases.  Sometimes,  however,  there  is  connective-tissue  increase  here 
also,  with  involvement  of  the  antero-hiteral  ascending  tract  (of  (rowers) 
and  of  the  rlirect  cerebellar  tract,'  Involvement  oi'  these  is  far  more 
eomiuiKi  ihajt  is  inviflvcment  of  the  pyramidal  tract.  In  most  c;ises, 
even  early  in  ihe  disease,  there  is  probaldy  at  least  sonu'  sliglit  involve- 
ment of  the  gray  matter  of  the  posterior  horns  and  cojumissure  of  die 
cttnl  in  the  sclerotic  process,  although  often  not  distin^uisludjlc.  In 
advanecd  caws  structural  change  is  more  notiwable.  Degeuenition  is 
tlien  oft<'n  evi<lent  in  the  vesicular  c«>hunns  of  Clarke,  widi  atrophy  or 
vaenolatii'U  (4' the  nerve  cells  in  t!ie  |Mist<'rior  commissure.  The  d<gcn- 
citition  <d"  the  gray  matter  not  infrcr|Uently  extends  into  tiie  ri'gion 
lK'tW€'cn  the  cornua.  Thiekening  of  the  meninges,  espeeially  of  the 
pia,  is  not  uncommon  in  tabes.  This  may  be  limited  to  the  posterior 
colinnns  or  may  have  extended  entirely  ab«iut  the  conL     Atrophy  of 

*  Theso  tracts  transmit  nffcrvnt  in^tulses,  Tliut  of  (lowers  in  r'onremetl  in  (he  cH>n- 
dnclidti  of  pnin  wim'.  The  fxart  function  of  the  diroct  cerebelliir  trnct  i«  vet  prob- 
Ifmntical.  Thu  rr«.>iiluv  t-entres  of  this  Inst  Irnct  exiMt  in  the  nerve  Cflb  ot  ("larkif't* 
vesii'ulnr  eoliimn  bivoK'onient  of  the  cohunns  of  tjoll,  oocurritiK  in  laU-s,  is  of  the 
nnliire  of  a  >^<t>ri«larv  dtifenerBtion,  taking;  \4nce  probably  only  when  the  vesictilnr 
coliimtu  of  Clarke  are  allected  tit  the  t«lerotie  proce8«. 
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the  ner\'e  roots,  appreciable  even  to  the  naked  eye,  almost  invariably 
occurs  in  advanced  cases,  most  apparent  in  the  roots  of  the  cauda  equina 
and  lumbar  enlargement.  These  appear  gray,  tliin,  and  shrunken,  and 
microscopically  show  abundant  evidences  of  degenerative  change.  It 
is  an  interesting  and  suggestive  fact  that  this  atrophy  extends  only  to 
the  ganglia  on  the  posterior  roots,  the  mixed  nerve  beyond  showing,  as 
a  rule,  no  evidences  of  degeneration.  As  is  well  known,  the  nutrition 
of  the  uer\'e  fibres  in  the  posterior  columns  is  controlled  by  the  nerve 
cells  in  the  posterior  root  ganglia,  so  that  destruction  of  these  ganglia 
or  of  the  nerve  root  between  the  ganglia  and  the  spinal  cord  promptly 
originates  a  secondary  ascending  degeneration,  having  a  path  through 
the  posterior  external  columns  of  the  segment  connected  with  mc 
affected  nerve  root,  thence  upward  from  the  seat  of  the  lesion  in  the 
poetero-intemal  column  (of  Goll). 

Chanfires  in  the  Peripheral  Nerves. — Degeneration  of  the  peripheral 
spinal  nerves  is  now  regarded  as  of  frequent  occurrence  in  tabes.  It  is 
most  common  in  the  sensor}'  branches,  and  affects  either  the  peripheral 
nerve  trunk  or  more  usually  the  terminal  filaments.  The  histologic 
change  in  the  nerve  is  probably  similar  to  that  which  affects  the  fibre 
in  the  posterior  external  column  of  the  cord.  The  nerve  fibre  primarily 
wastes,  with  disappearance  of  axis  cylinder  and  subsequent  increase  in 
interstitial  tissue  and  nuclei.  Opinions  differ  as  to  the  part  taken  in 
the  degenerative  process  of  the  motor  nerves.  It  seems  settled,  how- 
ever, that  the  changes  are  by  far  more  common  in  the  sensory  branches 
only.  The  sensory  fibres  of  the  skin,  joints,  and  muscles  are  all  liable 
to  be  affected,  but  it  is  especially  the  fine  fibres  distributed  to  the 
muscles  that  are  most  involved.  The  implication  of  these  last,  which 
are  c-sjifH-ially  concerned  in  the  transmission  of  co-ordinating  impulses 
fnrtii  the  nins<*lcs,  is  supposed  to  account  for  the  ataxia. 

Certain  ciTcbral  changes  have  l>een  found  in  a  number  of  cases  of 
talx-s,  a.-  iK'fore  reniarke<l.  On  these  has  been  noted  degeneration  of 
Der\-e  fibres  of  the  convolutions,  esj)ecially  of  the  ])osterior  lol>es.  They 
are  similar  to  those  encountered  in  paretic  dementia,  save  in  site  of 

•  o^-urrencc.  The  most  probable  explanation  concerning  their  existence 
*e<-m*  to  Ik*  tliat  they  owe  it  to  a  common  degenerative  cause — that  of 
-yphilis.' 

More  common  than  alterations  in  the  convolutions  seems  gray 
atn»[»hy  of  the  o])tic  nerve  with  interstitial  connective-tissue  in- 
fTfjLM'.  Di-generation  of  the  roots  of  the  fifth  nerve  also  is  not 
iimi*ranion,  as  are  similar  changes  in   the   rfM)ts  and   nuclei   of  other 

•  ranial  nerves,  especially  the  third  and  sixth,  and,  uxoro  rarely,  the 
'•lfactor>-  and  auditor)'.     Degencrati(>n  of  the  trunk  and  nucleus  of  the 

v-ajrus  and  of  the  glosso-pharyngeal  has  also  (K'casionally  been   noted. 

Involvement    of  these  is    believed    to   explain  the   (K'curn'uce  <»f  the 

laryngeal  an<l  certain  of  the  visceral  cristas. 

OiDceming  the  true  nature  of  taln's  much  is  still  conjecture,  and 
several  divei^-nt  views  of  its  iMitholojry  arc  strongly  held.  All  the 
Wt-  M't-ni  to  |K)int  to  the  disease  being  primarily  a  sclerosis  of  the 

'  Jen<lniM»ik,  who  fir<t  refX)j;nized  and  (h~icril)es  thi'se  (>liaiim*s  in  tlu-  cfrehruin,  l(H)ks 
tt\»'ntlietn  a-*  the  m'r.t  important  lesion  of  the  disea.He,  to  whi<-li  the  changes  «H.vurring 
i&tlu:  wnl  art  -e«>ndar\'.     He  is,  however,  quite  alone  in  this  view. 
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posterior  oolimins.     The  only  otlier  view  worthy  of  mention  is  that  of 


Marit",  who  hioks 


ipon 


the  {license  as  lA'  the  naiui'e  of  an  a^cemlin^ 


<te;i;eiioratii>n,  huxang^  origin  in  the  eells  of  tlie  ^angh'a  of  the  jx>8terior 
riMit  and  ]ieiJ]>heral  |nirts  with  snl)sequeut  iiivolvcmenl  of  the  jio^torior 
roat  filu'cs  iitid  tlie  ptjsterifir  fohinniri.  Marie  iiohis  that  the  nerve  tihres 
contained  in  tlie  posterior  nwits  eonie  from  twitilistinet  trophie  eentres 
—one  i-onstitnted  hv  t!ie  cell;?  of  the  eorivsponding  spinal  ir««nu:li<tn,  tlie 
other  by  a  |K*riplieral  j^uiglion  eell.  This  view,  elaborated  in  Marie's 
work,  is  very  ]>lansihle,  hut  has  less  t(»  reeommiend  it  than  the  more 
generally  ae(*e]ited  otn>  of  prirnarv  degeuemtion  in  the  sensory  nrrve 
iibres  of  tlie  rord  ami  periplieral  nerves.  KrgiuMHng  the  disease  as 
primarily  a  s<'lerosis  of  the  posterior  eolnmns,  opinions  ditfer  whether 
the  prm-ess  starts  as  an  interstitial  intlaniniation,  priniarily  in  the  nennil 
or  in  the  vaseular  eonneetive  tissne,  with  siibse<pient  involvenu'nt  and 
destruction  of  the  nerve  tubules,  or  whether  tlie  degenerative  process 
primarily  r<inimenees  in  the  nerve  elements  themselves.  While  there 
is  miieli  to  be  said  in  favor  of  the  first  view,'  the  preponderance  of 
evidenet*  seems  to  be  that  in  typical  eases  t>f  po^teri^l^  sclerosis  the  pro- 
cess almost  invariably  has  origin  in  the  nerve  elements,  tlie  changes 
o<?enrring  in  the  ciHMUH'tive  tissue  lieing  .secondary.  As  is  reiiiarke<l 
by  StriinirK^ll,  the  disease  apparently  always  starts  ai?  a  degenerative 
atrophy  of  tfie  nerve  fibirs.ana  its  distribution  stands  in  closest  ivlation 
to  the  [thysiologieal  prr»[K.*rty  of  the  n»'rv<"  fibn-s.  Hcnee  certain  sys- 
tems always  beeome  easily  and  eomplet<dy  diseased,  while  others  are 
more  rarely,  or  if  ever,  but  sliglitly  atteeted.  The  onler  in  which 
fibres  are  attacked  varies  stmiewfiat,  as  <loes  not  infrequently  its  |>oint 
of  origin.  As  ni^ed  by  Gowers,  the  fact  that  the  accompanying  degen- 
eration found  in  the  peripheral  nerves  generally  starts  in  the  nerve  ele- 
ments themselves,  and  that,  even  in  the  early  stage,  tabes  shows  charac- 
teristics  of  a  systemic  dist^ase,  affecting  structures  of  common  function  in 
nerve  and  cord,  strongly  indicates  the  neural  origin  of  the  ilisease.  This 
leaves  little  doubt,  when  the  additional  evideuL-e  |K)inted  ont  by  Gowers 
is  considered,  that  there  is  every  gradation  between  eas<'S  in  which  tlie 
IX'rivascnlar  disease  Is  decided  and  those  in  which  it  is  so  minute  as  in 
no  way  to  suggest  primary  interstitial  inflanunation.  In  all  pri>iiahility 
the  disease  is  primarily  nf  the  nature  of  an  irritativi'  (IfgrncratiMti 
which  is  jirogressive  and  destrnetive  in  elianieter,  involving  at  first  the 
ni-rve  libn\s  kA'  the  eortl  and  the  p<'rt]>heral  sensory  nerves,  and  is,  as 
i)hserved  by  Dana,  not  a  simple  wasting  of  nerve  fibres,  since  it  is 
accompanied  by  evidences  of  irritation,  sueh  as  swelling  of  axis  cyl- 
inders, and  secondarily  by  prfdiferation  of  connective  tisstie  and  con- 
ge *it  inn. 

Etiol<x;v. — There  seems  little  doubt  that  we  may  regard  tabes  in 
the  vast  majcirity  of  cases  as  a  degenerative  ■sequel  of  syphilis.  As  is 
common  in  other  diseases  of  the  nervous  system  deixmdent  up»n  syphilis, 
it  is  apparently  rather  the  mild  form  of  syphilis  that  prectHles  taU*s  than 
the  severe  forms.  The  initial  lesion  may  have  been  so  slight  as  almost 
to  escape  mktii'c,  and  the  secondary  and  usual  lerliarv  symptoms,  although 

'  Spiiskft  nnd  a  few  others  fnvor  both  opinion(^  belieTins  that  from  the  standpoint  of 
orlRin  two  forms  of  posterior  sclerosis  oi-cur,  the  one  primarily  parenchymatous,  the  other 
interstitial. 
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entirely  without  treatment,  unapparent.  This  fact  has  been  more  than 
once  remarked  by  competent  observers,  and  is  most  significant. 

This  occurrence  of  tabes  in  subjects  of  j)ast  syphilis  was  first  noted 
by  Duehenne,  Laneereaux,  and  Schultze,  but  the  actual  dependence  of 
tal>e-»  on  lues  was  first  strongly  brought  fonvard  by  Fournier.^ 

Foumier  some  two  decades  ago  asserted  that  he  had  not  encountered 
a  case  in  which  the  possibilities  of  a  previous  syphilitic  infection  could 
he  excluded.  As  Foumier's  field  of  observation  lay  quite  exclusively 
among  luetic  subjects,  his  evidence  was  generally  regarded  as  too  ex 
parte  to  be  of  s])ecial  clinical  value ;  but  continued  observations  to  the 
present  by  the  most  competent  neurologists,  including,  among  a  large 
number,  Gowers,  Erb,  Strumpell,  Rumpf,  Althaus,  and  Sachs,  leave 
little  doubt  as  to  the  dependence  of  tabes  on  previous  syphilis  in  so 
laiige  a  percentage  that  it  must  be  accepted  that  this  causative  influ- 
ence, however  obscurely  exerted,  outranks  far  and  away  all  others. 

Foumier  places  the  percentages  of  previous  syphilis  in  tabetics 
observed  by  nim  as  98.  Gowers,  who  views  the  ascertainable  fact 
of  previous  syphilis  in  tabetics  as  quite  below  the  real,  can  trace  a 
causal  proportion  of  75  per  cent.  Erb*  especially  points  out,  in  reply 
to  the  objections  of  Leyaen,  that  there  exists  statistical  proof  showing 
that  80  to  90  per  cent,  of  tabetic  patients  have  previously  had  syphilis, 
whereas  the  percentage  of  tabes  in  the  non-syphilitic  is  but  10  to  20 : 
thus  a  relationship  must  exist  between  the  two  diseases.  Erb  noted 
antecedent  syphilis  in  about  90  per  cent,  of  his  cases,  stating  that  it  is 
demonstrated  that  in  the  vast  majority  of  cases  tabes  is  a  sequel  of 
:>yphilis,  and  syphilis  is  by  far  the  most  important  and  the  most  com- 
mon and  the  most  potent  etiological  factor.  Sachs's  figures  are  still 
higher  than  Erb's.  Strumi)ell  ^  asserts  he  has  yet  to  see  a  case  in  which 
the  jK»s>ibiIities  of  a  previous  syphilitic  infection  could  positively  be 
t-.\*lude«l. 

Notwithstanding,  however,  this  apparent  causal  relation,  true  tabes 
i-  in  no  s<'nse  a  syphilitic  disease,  but  is  probably,  as  jxiinted  out  by 
Strumpell,  a  dogenerative  sequel  of  lues,  the  result  of  a  previous  specific 
iot«txi<ation.  Strumpell  remarks  that  tabes  is  thus  analogous  to  the 
pal>if-s  .seen  after  diphtheria,  which  are  the  result  of  widespread  nerve 
«l*yeneration,  having  nothing  histologically  in  common  with  the  primary 
di[»hthcritic  changes.  He  further  states  that  nerve  lesions  in  diphtheria 
are  ??imply  degenerative  conditions  due  to  the  action  of  the  chemical 
prt«<ins  devel<i|>e<l  in  the  body.  StriimiK'U  *  believes  that  tabes  arises 
similarly,  and,  as  in  the  cases  of  other  toxic  degenerations  of  like 
'lianicter,  there  exists  an  intimate  relation  between  the  nature  of  the 
priir^^n  and  the  nerve  tissue  affected,  each  poison  being  a  poison  for  only 
certiiin  regions  of  ner\'e  tissue  and  harmless  for  others.  Thus  it  is 
imtler*t*KNl  why  tal)es  must  be  a  systemic  affection. 

Apart  from  the  probably  specific  t<>xic  influence  of  acquired  syphilis 
••n  the  development  of  tabes,  we  know  little  of  other  direct  o|K?rating 
'-jiir*^.     Yet,  although  previous  syphilitic  infection  is  a  jmjbably  causii- 

'  ?  o»imier  was  the  first  to  claim  that  tabes  occurs  almost  exclusively  in  the  sul»ject.s 
•f  fA»t  -T|.hili<. 

•  -  Ziir  Etiologie  der  Tabes,"  Berl.  klin.  Woch.,  No.  29,  713, 18<U  ;  Ibid.,  June  0,  l,s92. 
yUf^rh.  mtd.   Woch,  1890,  No.  39.  *  /ft/V/.,  1890,  No.  39,  p.  ()«)7. 


livv  fin'tur  t»f  tahes,  it  is  likewise  estnhlislicd  tliat  in  a  small  percentage 
of  laheties  this  taay  \w  exelndeil.  Exclmling  a  neurotie  inlieritaiK'e, 
which  in  certain  instances,  throiifj;h  transmittwl  viilnerahility,,  seems  to 
favor  the  dovehipment  of  the  disease,  the  causative  factors  o|K'rjitive 
other  than  as  a  predisposition  are  uneertain.  Asconcerns  hereditary  influ- 
ences, the  <hseaH'  d<ies  not  seem  in  any  eases  to  Iw  directly  tiTiiisniitted.' 

As  is  well  reeoijnized  in  ailments  other  than  tabes,  an  inherited  pre- 
<lispo.siti<)n  to  diseasL'  ol*  the  nervons  system  is  very  conimnn,  and  this 
hohls  in  hx'(jmntor  ataxia,  in  which  instances  of  a  degenerative?  atie<'tion. 
jinch  as  hysteria,  epilepsy,  or  insanity,  in  the  innnediate  aucestr\-  is 
very  fnMpient.  True  tah^'s  <K'cnrnnjr  in  children  of  a  tabetic  seems 
always  to  he  dne  to  inherited  sy[)hiHs,  Charcctt  showed  that  dialx»tej* 
i»  also,  cunoiisly,  a  ftv<juent  lu-reditary  antecedent  (tf  hereditary  talx's. 
A  nearolie  inheritance,  huwever,  ran  scarcely  fiirni.sh  more  than  a 
mere  pre<l imposition — such,  for  instance,  as  might  Iw  s<'lfHlcvclo|»e<l  in 
post-natal  life  by  various  exhausting  exc*'ss<*s.  Fonrnier  faneie<l  tliat 
inherited  syphilis  might  indeed  be  the  jirime  etioh»gical  factor  4if  the 
disease.  This  for  various  reasons  seems  improliahle,  chiefly  from  tlie 
«ge  at  wiiich  taW's  is  most  fnupient — one  reunite  from  that  at  which  the 
latest  lesions  traceable  to  inherited  svjthilis  usually  assert  thems<"lves. 

In  the  minority  of  cnses  not  tnu'cable  to  syphilis,  tabes  has  been 
thought  to  \w  dependent  (especially  in  a  subject  predisposed  thrtmgh 
constitutional  weakness  or  neuiNttic  heredity)  on  pbysicid  or  mental 
iihuse^  but  ehieHy  sexual  excesses,  or  to  l»e  due  to  continued  exjwsnre  to 
wet  and  cold,  associated,  perhaps,  witli  privation  or  other  debilitating 
influences.  It  has  been  thought  weasionally  <lne  to  direct  8[)inal  injury, 
such  as  might  he  prrMbu'cd  by  a  fall  from  a  horse.  Gowersand  otlier-  cite 
instances  of  direct  injury  being  soon  fctllowed  l>y  symptoms  of  tabes. 
Marie,  vvtio  is  skcpti<'al  of  all  <*aus<'s  save  hies,  has  noted  eases  attribn- 
Udilt'  direelly  to  injury  in  wtiieh  symptoms  were  undoubtedly  jnvsimt 
prior  Ui  the  sup|uisc<l  aeeidcnt.  What  iiiflueui'cs  these  so-eallcd  cause.-. 
may  have  other  than  dctei'tnining  the  develupment  of  the  latent  disease 
is  yet  problematical. 

It  seems  iiossible,  in  the  light  of  ree<?nt  knowledge,  that  a  toxic 
bhHnl  condition  leading  to  the  development  of  a  disc^ase  allied  to  tal>es 
cliuically  and  jwjtlnilogically  may  be  originated  other  than  by  sypliilis. 
f'hangcs  in  the  posterior  cubunns  of  the  e<inl  have  recently  not  infre- 
(juently  been  found  in  connection  with  ]ie'rnicious  antemia  aiul  with 
<liahctes,  and,  more  nirely,  sindlar  clumges  in  the  cord  haw  lu-en 
recorded  wcurri ug  in  pulmonary  tuberculosis,  in  AdtlisonV  disease,  and 
in  ciircinoma  of  the  st<^una<'h.  Tin-  symptoms  of  cord  involvement  in 
xuch  of  these  cjises  that  are  regarded  as  surely  secondary  to  the  existing 
non-nervous  ailment  are  sometimes  tlutse  i)f  pure  tahes,-  the  situation 
4>f  the  lesions  found  may  be  tpiite  tluKse  of  a  systi-mic  (liscase,  such  as 
tahes.  Concerning  Iiistologieal  character  the  jiost-niortem  ap|>earant^egL 
have  randy  l)een  foimd  simihir  in  jx^rnicioiigi  anremia  and  in  diabetes  i 
those  of  tabes.** 

'  Exohitlinp;  the  H|K^'inl  form  of  Frie<lrvioh\  niaxia. 

*  l>oi'asiati:illy  i\  dillen'nlinunn  iimy  be  almost  imposs«ible  for  a  time  (sec  Ctrtifc 
«Me:  '*Tabcs  or  i>ioU-tfs  MellilUK,"  AV'«r«/.  Ceidralblntl.,  Jiin.  1,  lHy.j). 

'"The  8pinnl  conl   Lesions  and  Symptoms  of  Pernicious  Aniemia,"  t\  W.  Burr, 
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Tlie  romptirativo  frctjneiU'V  of  the  occurrence  of  tMjrd  sclerosis  in 
emicioui*  aniennu  i.-*  most  interesting.  TIic  (»ccurrenco  also  of  a  g:roiii) 
cax'fe  of  ct>r<l  ?cler«ifiis  in  nun-luetic  subjects  |Mii.stn)C(i  In-  ergot,  leaJ, 
nd  arsenic  goe^*  to  sIjow  that  a  !)l<wwl  i'on<litioii  nuiy  W-  ]>rcseiit  itule- 
eodent  of  .svpliilit*,  wliicli  Icatls  to  scicr<itir  chatiircs  in  ilic  con!.  It 
mu^t  be  aeknowlctljjreil,  lio\vcvcr»  that  except  in  niiv  inslaiires,  in  niiieh 
ppfhapst  a  luetic  infiucnce  luuv  have  been  overlooked,  neither  cliniwilly 
nor  pathologically  are  these  eases  identical  w  ith  pnre  tabes.  They  are 
lucfj  more  likely  to  fall  into  other  ^ronps,  and  espe<'ially  to  repres<'nt 
he  mixetl  types  of  sclerosi.-. 

TalK'.s  nsnally  develops  in  the  middle  jx-riotl  of  life,  between  thirty 
A  fifty,  half  the  cases  i»ccnrritig^  between  tliiriy  and  forty-hve,  one 
Itiurth  In'twcen  forty  and  fifty,  and  a  somewhat  less  number  l>etwecn 
iikcnty  and  thirty.  It  nirely  happens  after  Hfty-hve  fir  under  twenty. 
^as<«:*  have,  however,  been  reconled  ocenrrinfi:  in  young  ehihlren. 
Iii»s«'  si-em  always  to  \ye  due  to  inherited  syphilis,  and  are  not  iiistaJice.s 
inhi'rital  tabes,  the  ix-enrrenee  of  which,  apart  from  the  special  form 
family  ataxia,  is  refrarde<l  as  pniiileniatiral. 

It  isecms  not  impri»bable  that  the  ajL^'  at  which  tabes  in  most  cases  ap- 
ir*  is  tleterniined  by  the  date  of  the  preccdinjj:  syphilis.  This  fact  was 
by  Krb,  wlio  |K>inted  out  that  tabes  may  occur  upward  of  twenty 
sncceetlinp  the  initial  lesion  <>f  lues,  but  is  most  freouent  between 
'«ixth  and  fifteenth  years.  Thus  it  may  hv  understood  why  tabes  is 
ittit  freiiuent  l>etween  the  aj^es  of  thirty  and  forty-Hve,  since  it  is 
Bually  l>etween  the  ages  of  twenty  and  thirty  that  syphilis  is  commonly 
jntracted,  Krb  remarks  also  that  with  otlier  than  the  usual  date  of 
ifcetion  the  time  of  development  of  tiibes  also  seems  to  vary  directly. 
ID  '2  who  contracteil  syphilis  at  a  nniturc  age  tatws  t»ccurred  in  later 
ife,  ami  iu  2  who  beci\mo  syphilitic  at  fifty-four  and  iifty-seven  resjM'ct- 
Ffly  tabes  developtnl  at  the  ages  of  fifty-nine  and  sixty-six  y<'ars. 

Talx'jfi  is  m«)re  common  in  men  than  in  women  in  tlie  jiroportioji  4jf 
Intnl  10  to  1.  Gowers  points  out  a  similar  pntportion  in  general  pare- 
of  the  insane,  a  disease  related  to  tabes  from  more  than  tme  stand- 
mint.  As  may  be  sup|M»scd,  syphilis  is  apparently  a  similar  factor  in 
roiitan  a.s  in  man.  Of  Erb's  cases,  lues  was  j>rttbable  in  about  \Hi  jx'r 
feuL  '^f  tabetic  women.  It  is  ititeresting  that  t!ie  ilisease  is  i*elatively 
I  c<imn)on  in  women  in  France  than  in  England  or  iu  America,  The 
of  the  comparative  innnnnity  of  woman  is  uudetermineil.  Pnjb- 
abhr  It  is  due  to  the  fact  that  women  less  frequently  acipiire  syphilis, 
and,  as  a  nilo.  are  less  sid)jcctcd  than  the  male  sex  to  ex|M»snre  and  to 
debititating  pliysical  and  mond  vices  and  (o  variiins  excesses,  snch  as 
[•nerval  and  alcoholic,  that  lowi-r  resistance  and  thus  impart  vnlntra- 
bllity.  It  is  inten'sting  in  this  partJctdar,  as  Hnunweli  jxiinls  otit,  that 
rxnal  i*xcess  acts  more  injuriously  on  the  mnu  than  on  the  woman,  and 
•fni  ihe  h>wer  than  ujmn  the  upper  ^lart  of  the  spinal  mtx^hanisjn. 

\r,ri    l/iwi,,  .\pr,,  1895;  "Nervous  Symptoms  and  Morbid  C'IiftH8:es  in  the  Spinal 
<  "tt«»es  of  Profound  Ana-min,"  James  Taylor,  Brit,  ^f^•^l.  Joiirn.,  Mar.  30, 
it*-^  tlmt  the  npinal-f^u'd  lesions  in  pernicious  an.i'iiiia  may  be  remnrkiibly 
■iiiw>n,  fJrii.  yfeit.  Juiirn.,  Feb.  '24,  1SD4  :    *  Chanpos  in  the  Posterior 
I.  il   Cord   in   I»iabete.s  Mellitns."     In  a  certain  nunilxr  of  eaiies  in 
•jLxcaAr^!  the  ^-Icrotic  changes  were  dependent  up«in  hmall   hemorrhages,  bucU  as 
oocut  ia  the  retina   iu  thin  di»«ea&e. 
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Concorninir  the  influence  of  nico,  it  is  ^vortliv  of  n<ite  that   tabes  i^ 
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various  f>ther  forms  of  nervous  atfeetion?:.     It  is  Uelieverl  that  nnmunit)' 
in  these  is  <tne  snlely  to  the  slight  prevalence  of  syphilis  among  them. 

(tFAEKAT.  SymI'Toms.—A  typieiil  e^tse  oi'  tabes  present.-  symptoms 
referable  tit  tleraiigenient  of  tlie  mittor,  sensr>ry,  aii<l  vasutiiotor  iier\'t)ns 
systems.  Although  not  invariably,  it  tends  to  pin'suc  a  j>rogressivc 
course,  unobtrusively  at  first,  with  but  a  few  symptoms  early  evident, 
jierhajts  only  laneiuatiiig  pains  ami  the  los.**  of  the  knee  jerk  or  the 
Argyll-R(>bertsiin  |)upil  :  one  or  sill  of  these  are  comuioidy  manifest 
wheu  the  ease  presents  its<'lf,  with  alsfi,  probably,  sliglit  ataxia.  The?** 
ordinary  indications  of  the  disease  may  be  preceded  by  such  rare  symp- 
toms as  optic  atrophy  and  by  various  visceral  eriw^s,  or  by  trophic 
changes  in  the  skin,  bones,  and  joints.  These  are  more  eoninionly  fol- 
lowed— but  jM^'haps  not  for  years,  during  which  only  lancinating  ]viin£iy 
loss  of  the  knee  jerk  and  of  the  pujtil  reflex  to  light  are  |iresent — bv 
tlisturbauee  vi^  the  genito-nrinary  fuiictiou>  and  by  ataxia,  which  last 
becomes  mmv  ami  uuirc  |irnnonuced  until  it  terminates  after  many  yeais, 
should  the  patient  survive,  in  the  linal  or  so-called  paralytic  stage. 

Since  tiie  disease  tends  to  pursue  a  more  or  less  regular  and  pro- 
gressive course,  a  typical  ciisc  admits  of  division  into  stages.  For 
accuracy  and  descriptive  eonveiiienee  an  account  of  the  disease  \n\{  be 
so  given  here,  a  separation  being  nuulc  into  the  pirfit(fj'H\  the  ataxir^ 
and  the  final  or  so-called  parafiffk'  stage,  in  the  last  of  which  the  inco- 
ordination has  become  so  <"xl4'nsive  that  progression  even  with  assistance 
is  almost  or  quite  imjuissible. 

Pn(it((j-ir  Sfft(/(',-^lu  the  first  i>r  pi-eataxie  stage  there  is  no  distinct 
affection  of  gait,  although  there  may  be,  and  often  is,  present  tlie  so- 
calleil  static  ataxia — inaliility  to  stanrl  with  \Wt  t4igether  and  eyes  elosetl. 
SymjitifUis  in  this  stiige  are  apt  to  he  encountered  retenible  to  derange- 
ment in  tlte  sensory,  motor,  vasomotor,  and  trophic  nervous  system  and 
in  tlie  siMH'ial  senses. 

ScnMjty  Si/mptoiuH. — Pains,  usnally  severe  and  darting,  lancinating 
or  lightning-like  in  character,  often  form  the  earliest  symptoms  (tf  talK'S. 
These  are  present  in  the  majority  oi'  cases,  and  may  ^wc^isionally  pre- 
cede for  years  all  other  symptoms,  even  jmjullary  or  p;UelIar  tendon 
reflex  loss;  but  once  evoked  they  usually  remain  ihroiighout  t!ie  ccmrse 
of  the  disease,  although  they  may  sometimes  cease  with  the  onset  of 
marketl  ataxia.  The  jKiins  iu  their  incipieiicy  may  not  be  very  obtru- 
sive, aiul  may  at  first  Im*  mistaken  by  the  patient  for  rheumatism,  €\sj>e- 
eially  if  <iecurring,  as  is  sometimes  the  ease,  in  damp  weather.'  The 
pains  are  a]it  to  l>e  of  sptmtanetms  nrigin  and  of  j>aroxysmal  character, 
fieenrriu^r  <M'easioually  at  intervals  regularly  or  irregularly  and  of  vari- 
able duration.  At  first  momentary  twinges  flashing  through  the  jiart 
fx?eur,  seiKimtwl  perha|)S  by  a  long  interval  of  freedom.  Subse<piently, 
with  the  progress  i>f  the  disease,  one  dart  succeeds  another,  until  a 
jiaroxysm  is  made  up  of  (piickly  wcurring,  inunmcrable  lancinating 
pains  of  the   most   intense   severity,  continuing   for   hours,  days,  or 

'  Soinet5me«  paraxyfrim  seem  induced  by  the  appronch  of  wet  weather  or  Uirou^h 
menial  or  phy^iitil  over-lire. 
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{lerhaps  weeks,  with,  again,  an  interval  of  entire  or  comparative  freedom 
for  clays,  weeks,  or,  less  usually,  months.  These  pains  are  often  of  the 
miwt  agonizing  severity,  although  their  intensity  has  no  relation  to  the 
jnravity  or  duration  of  the  disease.  They  are  of  remarkably  sudden 
onset  and  disappearance,  comparable  in  character  of  pain  and  duration 
to  the  sensation  of  a  thrust  of  a  knife  or  of  a  red-hot  wire  through  the 
part  affected.  They  are  usually  deep  seated  in  the  tissues  or  bones, 
iiaving  no  relation  to  particular  nerves,  but  may  be  felt  also  in  limited 
aroas  of  the  skin,  or  corresponding  with  particular  nerve  trunks,  such, 
for  instance,  as  the  sciatic  or  crural  nerves.  These  last  described  pains, 
affecting  the  territory  of  particular  nerves,  are  regarded  as  separable 
frn>ni  the  true  lancinating  pain  and  are  of  neuralgic  character. 

Pains  are  felt  only  in  the  parts  enervated  by  the  affected  cord  area, 
which  corn»sponds  usually  at  first  to  the  lower  portion  of  the  trunk  and 
the  inferior  extremities ;  subsequently,  with  the  progress  of  the  disease, 
they  may  occur  in  the  upper  extremities  or  head.  In  the  rare  cases  in 
whicli  the  disease  has  its  origin  in  the  cervico-dorsal  regions  the  pains 
occur,  of  course,  first  in  the  arms.  They  are  often  felt  in  the  trunk  and 
in  the  region  of  the  bladder  and  the  rectum,  and  may,  when  pronounced, 
be  accompanied  by  a  painful  sense  of  constriction — the  so-called  girdle 
««nsation  or  pain — felt  about  the  lower  dorsal  or  in  the  abdominal 
region  in  a  limited  or  more  widely  diffused  area.  This  same  sense  of 
constriction  may  be  felt  about  one  or  more  of  the  joints  or  may  be  noted 
in  areas  in  the  extremity  apart  from  the  joints.  Pains  in  tabes  may 
<>rcuT  along  the  spine,  in  the  loins,  or,  more  rarely  at  first,  in  the 
.«houIders.  Here  it  is  usually  dull  and  aching  in  character,  although 
perhaj>?»  more  or  less  constantly  present,  but  of  no  great  severity  unless 
ihe  di-^-a*^*  W  aoc(mi))anied  by  a  spinal  meningitis.  Dull  pains  also 
♦  ■•i-ur  in  tin*  lower  extremities,  and  often  long  i)reeede  the  development 
of  tIio  lancinating  [)ains.  Paroxysms  of  viscenil  j)ain  are  also  sonie- 
tiiii«—  present,  as  in  certain  of  the  so-called  crises  which  will  be  referred 
t«.  later. 

The  jKiin-i  occurring  in  the  skin  are  more  apt  to  be  of  a  scalding  or 
burning  than  a  lancinating  character,  and  are  fre(|Ucntly  associated  with 
mark"*!  liy|«'nesthesia  (or  more  pro|)erly  hyi)eraigesia)  to  touch  in  cir- 
*iims<'ril>eil  anms.  Paroxysms  of  lightning-like  pain  in  the  dee|KT 
stnirtiires  are,  however,  often  accompanied  by  su]K*radjacent  areas  of 
«'utam-ons  hy|x»ra}sthesia,  in  which  a  mere  contact  of  the  exquisitely 
Teinlt-r  affecte<l  area  of  skin  by  finger  or  by  clotiiing  induces  an  attack. 

Th*»  hincinating  and  neuralgic  pains  of  tabes  are  in  all  probability 
dii»-  ut  di'^'a-*^'  of  the  ]K)sterior  r(M)t  fibres  in  their  passage  through  the 
jK»-t<'rior  external  columns  of  the  cord,  and  i>eriiaps  also  to  disease  of 
thtr  periphenil  nerve  fibres.  Th<'  pains  are  referivd  to  the  area  of 
di-tribntion  of  the  nerves  in  accordance  with  the  physiological  law  of 
t^-^rDtri*'  pn»j<'<*tion. 

Alt«'rati<m  in  nutrition  of  the  skin  areas  affected  with  hy|K»ralgesia 
«*r  with  lancinating  jwin  is  not  uncommon,  leading  to  vascular  disturb- 
aii«-»-,  interfcp'nce  with  the  growth  of  hair,  tlie  appearance  of  lier|K'ti(' 
^-niptiMn**,  and  the  like. 

In  addition  to  tiie  burning  |)ain  in  the  skin  mentioned,  the  occiir- 
f.  n«"*"  of  ymall  arejis  of  hy|)enesthesia  in  the  lower  extremities  in  the 

Vol.  IV.— 12 


SPINA  F.  SCLEROSIS. 

fir:^t  stage  of  tabes  is  not  iiiR'oininon.'  These,  when  not  ileteniiinttl 
hv  the  situution  of  the  hmeinntiufr  ]Kiius,  are  felt  in  the  areh  of  the  fi>>i, 
about  tlu'  luallenli  an<l  tlie  knee.  More  eonitiion  than  tlie  hyperiesthetna. 
atul  often  snceeeehntr  it  in  atvns  [vrevionsly  over-sensitive,  an<I  freqiientlv, 
too,  so  existing  in  adjaeent  skin  areas,  is  aniesthesia.  I'liis,  whieli  at!e<'t^ 
not  only  tlie  eutatieoiis  strnrtures,  Itnt  tlie  dee|)er  purts»  and  whleh 
is  often  aeeonipaniefl  hy  a  similar  insenaihility  to  jtain,  is  ni>t  a|)t  to  be 
deeideci  in  tlie  early  stages  of  tabes,  so  that  a  full  description  is  left 
nntil  the  considemtion  of  the  second  or  ataxic  stage  of  the  disease. 
Anaesthesia  of  tlie  plantar  surfaces  of  the  f<H>t,  toes,  and  heel  may  be 
early  encountered^  with  j>anesthetic  sensations,  descril^ed  by  the  patient 
in  such  wonls  as  *' pins  and  nee<iles,"  ''creeping,"  **  crawling,"  and 
"tingling"  in  the  legs.  Sensations  of  extreme  heat  or  cc>Id  in  the 
feet  are  also  eoninion, 

Mf^ftr  Di'mnf/emeniK — Perhaps  the  first  symptom  attracting  the 
^Mitient's  attention  to  his  ailment  i>!  the  condition  known  as  Romberg's 
sign,  or  static  ataxia,  inutiifested  chicHy  by  inability  to  stand  well  when 
the  eyv:^  are  closed,  with  tlie  iinier  borders  of  the  fwt  in  juxtaposition. 
The  ap|X'iirance  of  this  symptom  has  often  been  first  noticed  by  tliL-  lalMi'tic 
in  wasliing  his  face  over  a  basin,  the  eyes  being  covered  momentarily 
with  hantls  or  towel ;  or  nnsteadincss  has  been  felt  in  rising  suddenly 
or  in  turning  or  in  walking  in  the  dark.  Swaying  then  tK-ciirring  may 
be  thought  by  tl(c  patient  tu  be  due  t<i  vertigo,  also  a  not  une(nnnion 
symjitoni  of  early  tabes,  dej>endcn(   perhaps  upon  diolopia. 

A  consideration  of  static  ataxia  will  be  f«)nnd  witli  tne  description 
of  the  second  or  ataxic  stage  of  the  disease. 

Tninsitiny  i^nvsis  ui'  muscle  groups  iwcasionally  occurs  in  the  first 
stage  of  tabes.     It  is  difficult  ui'  explanation  jKithologically.  * 

.  Loss  of  the  patellar  tcndun  rctlcx,  itr  tbe  knee  jerk,  as  \va>  first  imterl 
by  Wcstphal,  is  usually  the  earliest  and  most  im]»ortant  symptom  of 
the  disi'asc.  When  actually  absent,  with  coiucideiit  loss  t>f  the  pupil 
light  ii'rtex  or  with  the  pivsence  of  lancinating  jmins,  the  i*ertainty  of 
tal)es  is  beyond  (juestion.  The  knee  jerk  rarely  persists  in  an  uiHloubtiMl 
case  with  the  presence  of  the  one  or  the  i>thcr  of  these  symptoms.*  C>eai- 
sionally,  liowev*^,  this  rctlex  still  exists  on  our  or  the  other  nr  lioth  sides, 
but  greatly  enfecblcfl,  or  it  may  be  only  evctkrd,  an^l  thru  but  to  slight 
degrcCj  by  the  greatest  nieety  of  t«'<'hni(pie,  even  by  metluKls  of  reinfor<v- 
mcnt  which  usually  are  most  prmtnclive.  Commonly  in  such  ciisi><  ihr 
knee  jerk  subsc<jnently  disapjM'ars  with  the  progress  of  the  diseaM-. 

It  is  important  to  itiisiM-ve  that  very  excepiioually  the  knee  jerk  iii;i% 
l>e  abscjit  in  |)erfect  brahh.  This  fact,  whirh  I  have  seen  nowlurt^ 
enipliasi/ed,  is  in  my  own  exjierience  rmdoubti-d.  One  instance  i>  iltai 
of  a  robust  young  man  who  seventeen  years  agi>,  while  a  student  of  med- 
icine, discovered  its  absetice  in  himself.  This  loss  was  eonfirme<l  by 
certain  of  his  teachers  whom  be  consulted.  Seven  vears  sub*iequcnlly 
I  examined  him  on  numy  occasions,  but  always  with  the  same  n*s>snlt. 
He  has  rruutined  in  goiKl  health,  without  indications  of  any  uilment 

'  When  pronounce*! — i.  *:  of  gciiernl  *iisiribu(lon — hypi*rulg^ta,  «»  |«iiMl4?d 
Erb,  indicntes  an  ari-oniimnyine  iiiifnint?itic  eomplicinion. 

^  This  of  cotirw  reten*  tv  tain.'!*  with  (ht  Ifsifin  w-curring  in  the  itimrnon  Mti' 
which  ihu  special  attetviit  path  uf  retlex  irritability  is  KUKceptiblv  of  exltnciiot' 
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whu'Ii   tuight  affect  a  |mrt  dt*  the  reflex  are.     It   is  interesting  in  tliis 

<*:l<«-,    ktmwintj  tlie    jtrreiit    sijruiHeaiif'c  uttaehed   to   tliis  sytn|»tinn,  that 

tJ»e    jreiitleman,  :ilth«m|i:h    lie  had   ii<4    hail   syjiiiihs,  <U'vel<i|K'tl  a   iimr- 

ibid  ilread    i>f  fallinji:  a   victim   to  taljes,  and   for   several   years  early 

fiu    mir  ao«|»uintane*\  in   eonseijnenoe   of  CH-casional    sHji;ht   rheiitnatic 

|nin>f   ap|M?Hriiig,    fell    into   a   deplorable   mental    enndition,  heconiing 

s*»  luelanoholie  u«  to  retjiiire  a  Um)^  soymrn  ahrosid.      I   have  eiieonn- 

lere<l   several  other   instanees  of  iM^rsistent   jdisenee  of   the  knee   jerk 

[in   the    heiilthy.      Of   the  eases  earefiiny   investigated,   one    is  a   phy- 

i^ieian.      In  making  a  study  of  tlie  knee  jerk  some  years  sinee  at  the 

JeflTersou  Mediejil  College,  and  systetnatieally  examining  a  large  Ixxly* 

'  of  students,  I  found,  among  several  with  slnggisli  patellar  tendon  reflex, 

[hut   one  in  whieh   it   was  totally  absent  even   to  ivinforeetnent.     This 

inan  was  in  |K'rfeet  health.     lie  afterwanl  informe<l  me  that  a  similar 

I  mndttion  existeil  in  at  leiist  two  menihers  of  his  family,  the  only  nrar 

kins|»eople  he  was  able  to  examine.      I  was  unalile  |«Tsonally  to  confirm 

ihi,-  statement,  :is  the^se  t^.ses  lived  in  anotluT  eity.     These  erases,  of 

wbu'h,  as   remarked,  I  have  met  other  instanees,  rlearly  indicate  that 

ithe  knee  jerk  n»ay  be  iK*easiotially  al)Sfnt   in  health,  but  they  likewise 

cli-arly  show  so  extn*me  a  nirity  of  this  ahsi-ntv,  representing  as  they 

i«*o  minutr  a  fraetion  of  los-*,  its  to  be  (piite  insignifleant  and  nut  to 

prially  detract  from  tlie  value  of  the  sign. 

A3  the  mode  of  eliciting  the  knee  jerk  is  of  the  utmost  imjHirtanee, 

ind   inattention  to  technique  has  often  eiuised  it  to  l)e  thought  absent 

irheo  otherwise  it  might  reailily  have  been  4»btaiued,  a  few  words  eon- 

*-»Tn»ng  this  an*  jx-rtineut.     The  one  important  jMjiut  to  have  ru  mind  is 

Ithat  wlirii  the  tcn<lon  is  pereussi-il  liotli  the  extensor  and  flexor  muscles 

li»r  the  li*g  tt'stt**!  should  Im-  rouipletdy  rtlaxed,  or  at  least  as  free  from 

volunlarv  euntraction  as  possible,  without   whieh  even  in  other  tiian 

fstuut   persons  it  will   Ik*  impossible   to  (»bt!iin    I'esult.       In  the   usual 

liod  of  examination  the  jKitient  sits  on  a  chair  with  the  leg  of  the 

(liar  tension  to  Im*  jM>ri*usse<l  thrown  acri>ss  its  tellow,  whi<"b  tatter  is 

It  at  a  righl  angle.      If  the  patient  is  stout,  relax:rtiou  of  leg-mustrle 

tt^Drion  is  S4>mctimes  ini|M>ssiblt'  in  tiie  al>ove-mrntioiu'd  position  :  then 

lhi»  nietlnMl   may  l>e  trietl  of  supporting  the  leg  tct  be  tested  by  the  arm 

i*f  the  observer  jia^sed  beneatii  the  thigh  just  al>ove  the  ktiee  and  resting 

haod  on  tJie  companion  kncH?.     Another  plan  is  to  place  the  subject 

in  elevati.Kl  seat,  as  u|>on  a  talile,  -o  that  the  feet  are  above  support 

I  the  hollow  of  the  knee  is  in  juxtaposition  to  the  seat's  e<lge.     Tins 

•  hevcr  of  these  p(>s- 

rply  struck,'   but    in 

riMblocd  by  the  blow 

. —  .,,  1^,  jj  slight 

-  commonly 

'\  :i   |H'reus- 

.    I  ayh>r  of 

Shouhl  the 

bv  IiHcrfcn^, 


14 mI   is  esptM'ially  appli* 
ii*  elii»F>i*n,  the  fjatdl: 


a  hie   in  elr 

ir-tniiltin 


#urh  u  cuanner  that  no  j; 
^h^df,  whir-h  otherwii^o  n 
i?x  contraction,     Th«* 
by  iln'  ijirm  hot  " 

liiiiiifTJi  r  <i\i'  win 
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to  a  qiiitrk  fonvartl  jerk  of  llie  leg,  with  an  imnierliate  fall.  It  is  ofim 
absoliitply  esseiitinl^  ospcruilly  in  wonn'it,  Ut  hare*  the  tendon  struck  anil 
have  the  le^  tested  <jiiite  free  from  eoiistriettii^  rlothes,  Siiould  no  resic- 
tion  Ih'  rthtained  Ityooe  of  ttie  riK/tluHls  nienttoiieil,  the  fallowing  will  l>e 
found  efficient  should  tlie  knee  jerk,  althtKigii  extremely  sht^psh,  not 
\k*  absent.  The  patient  sits  naturally  with  the  feet  ii|Mjtn  the  rtoor,  the 
knee  flexed  at  a  right  an^le,  and  tlie  tlii^li  nins<'h's  free  from  voluntary 
{•()iitra<'tion.  The  quadrieeps  extensor  ^ron|i  is  gras]M'<l  with  the  left 
liand  in  siieh  a  manner  ttiat  the  slightest  (juiver  of  efjntracti«>n  may  \m- 
rea<lily  eotununiieated  to  the  hand,  although  perhaps  inapprwial)Ie  t«t 
'the  eye  even  with  tlie  leg  haivd.  Complete  uneoveringt>f  the  leg  is  n<»t 
essential,  although  l>y  it  it  is  interesting  to  note  sininltaneonsly  with  the 
eye  the  slight  eontraetioii  appreciable  to  the  hand.  I  have  UMcd  thii^ 
nuihod  in  preference  to  any  other  for  a   uumljer  of  years. 

The  patient's  attention  being  diverted  for  an  instant,  the  tendon  of 
the  knee  is  then  sluirply  struck,  either  with  the  ulna  bonk'rof  the  hand 
or,  preferably,  with  the  ix'n'nssion  hammer.  If  no  eoutraetiou  is  to  lie 
readily  obtained  by  wliichever  of  tlie  methrxls  employed — of  which  thi^ 
last  described  is  far  and  away  the  most  exact — the  niethcxl  of  Jendrasisik 
or  some  of  its  nRxliticatioiis  of  reinforcing  iiiap|>reeiable  movement  shoidd 
i>e  tried. 

In  this  the  patient  is  told  to  |x^rform  some  voluntary  mnscidar 
ertort  nut  involving  the  action  of  the  leg  muscle  when  the  |Kit<'l!ar 
tentloii  is  percusswi.  The  fingers  of  the  two  hands  may  be  intcrlockeil 
in  8ueh  a  way  that  sej>aration  is  not  readily  affected  when  tmction  is 
made  on  the  hands;  or  the  fore  lingers  of  both  hands  may  be  |ilaced  in 
the  claw  ptfsition,  ami,  on  being  sfi  interl(K'ked,  |iulled  against.  This 
volnuiarv  inuseular  efl'ort  is  supposi'd  to  either  heighten  muscular  tone 
thitnighout  the  body  by  inereiising  generally  the  nidiati<in  of  nerve 
energy,  and  thus  to  intensify  response  to  reflex  sttmiilntion,  or  to  ^yn- 
ergize  reflex  action  entirely  throngh  removal  of  eerel»nd  control.  J.  8. 
Risien  of  London  has  recently  '  shown  that  mental  )>rocesses,  such  as 
additig  figures  togt'tlier,  clividing  and  multiplying  them  withimt  the  aid 
of  writing,  reinforcr  tlie  knee  jerk  much  more  sharply  than  physiejd 
effort.  This  stnuigly  corroborates  the  view  he  ingeniously  Mipj>orts  that 
reinfbrcenn'nt  is  in  reality  a  removal  tif  <*erebnil  inhibition. 

Should  motor  n'inforeement  not  succeed  in  eliciting  the  knee  jerk — 
an4l  it  nniy  fail  through  the  natural  awkwardness  of  the  subject,  result- 
ing in  interfrring  c(»ntracti<m  of  the  |Misterior  thigh  muscles — some  fV»nn 
of  mental  n-infonn'meiit  should  be  tried,  such  as  liaving  the  jmtient  count 
the  numeraU  fttrward  and  liackward,  multiply  figures,  etc. 

Should  no  knee  jerk  be  thus  obtaiueil,  it  must  be  considered  absent 
and  other  syniptiuns  of  tabes  caiTftdly  searched  for» 

( huAt'  of  titr  Lojiijt  nf  the  Paklifft'  Temlon  Rrjfea^  in  Tahn*. — This  loss 
is  effected  by  disi'asc  in  some  ]i«irt  of  the  afferent  or  sensorv  tnict.  It 
is  not  yet  settle<l  whether  this  interniplion  tM-curs  peripherally  in  the 
fieU'^ory  and  tendon  nerves  (winch  liave  oft<'U  been  foiiiul  the  x'at  of 
disease  in  tabes)  or  in  the  jMisterior  nerve  roots  or  in  the  ])ostcrior 
external  eolumns  of  the  eord.  The  seat  of  interruption,  esj)ecially  in 
the  early  stage  of  lalie.s,   may   vary.      It  is,   however,   very   pnilwihle 

'  Amer.  Journ.  Med.  Set.,  Mur.,  1890. 


if^STEnrOR  SPINAL  SCLEROSrS:  LOCOMOTOR  ATAXIA.       181 


tluu  ilis<»ajse  of  the  |>eriphoral  muscle  iitTvey  alone  is  nftt  n  the  <"au8e 
•  it*  thi"  Icw8. 

The?  cutaneous  or  superficial  reflexes  in  the  early  stage  of  taln't^, 
Hit*  s«»tnetimes  mueh  heightened.  Sulisetjiiently,  with  the  appenrnnee 
of  «niliineoiKs  antesthef^ia,  tlie  siiperfieial  reflexes  thsapjx'ar,  tlie  plantar 
6i>t  becoming:  last,  followed  by  a  eeesixti<in  ni'  the  jrhiteal,  en-innsterie, 
and  atMlominal  n^flexes.  Derangements  of  tlie  .-exiial,  bladder,  and 
nectal  reflexes  are  all  common  in  the  first  aUigf^  of  tabes. 

I>«^  of  sexnal  de>*ire  and  power  i;*  eonimon  in  tlie  disea.s?,  and  often 
early  in  its  hi.^tory.  Oeeasionally  a  marked  hei*;!itenii(jLr  of  the  sexual 
reflex  ••ocnrs,  in  which  there  is  extreme  desire  with  little  alality  ftn* 
gratitioatiou. 

Bnimwcll '  mentions  a  case  in  whicli  both  desire  an<l  power  existed 
in  an  cxtra4jnlinar\'  degree.  Attacks  of  {laroxysnial  sjityriasis  fM^curred, 
in  which  the  -icxiial  act  was  perfonned  four  or  five  times  in  twenty-four 
hour?  fr>r  a  number  of  eonseeiitive  days.  Kaeh  jniroxysni  histed  sevend 
dnvifiy  and  was  sueeei'ded  by  a  iwrioil  of  eonijdete  sexual  apathy,  witii 
I •nbHi'^jiu'nt  curious  nturn. 

lK»rang«Mnent  of  tin*  biachlerand  rt-etum  is  often  manifeste*!  by  i'l-e- 

Iqurnt  tirtriation,  the  act  l>eing  piinful  in  the  extreme,  accompanied  by 

ptdvio,  jieriucal,  anti  urethral  jKiins  nr  twinges  in  the  neck  of  tlie  blad- 

diT.      Fan»xy*u»s  of  frequent    and    |«iiufut    urination    may  sometimes 

ir,  somewhat   analogous  to  the    railiating  jiains   manifested  in  the 

In  a  later  stagt^  with  the  |KM>i>tenee  in  the  urinary  <titTi('ulty,  anavs- 
hhe<iia  of  the  mucous  membrane  of  the  blathler,  with  loss  of  its  expul- 
l»ve  jiower,  is  common.     Such  tolerance  may  be  acquinnl  that  the  pa- 
may  remain  a  day  or  longer  without  desire  to  urinate.     In  uther 
weakness   of   the    sphincter,   at    first   slight,   causes    a    einidition 
incontinence,  cs|)ecially   for   a    short    time   aft»'r  urinating.       In  a 
laler  stage,  through  paresis  of  tlie   spliineter,  persistent    incontinence 

Ci^nstijmtion  is  somewhat  common  in  ta]>e.H,  smd   rectal  tenrsnuis  is 
often  notinl  in  the  early  stage,  with  occasional  involuntary  evacuation 
tnf  fieoes.     This  last  is  more  usual   in  the  later  stage,  when  there  has 
fopcaired  complete  anaesthesia  of  tin*  rectum. 

Among  the  early  and  important  sympt*Jtiis  f4»r  which  sea rrh  sliould 
be  made,  none  is  more  suggestive  than  refiex  iri<toplegia,  or  ttic  Argyll- 
R<.»l>crti*on '  condition  of  the  pupil,  present  in  about  \)U  in-r  cent,  of 
^thc  <3i?M>.  This  consists  in  abolition  of  the  pupillary  rcnex  to  light, 
while  until  late  in  tiic  disease  rtssiwiated  contractions  Ut  aeenniim<»<lation 
nrv  retainwl,  with  vision  nnatfeeted.  It  i*  ji-cnerally  accompanied  by 
datable  mv(»sis,  whi<'h  in  turn  is  as^oeiateil  with  hjss  of  reflex  dilatation 
ii»u  stimulation  of  the  skin,^  a  symptom  less  im|xtrtant  diagnosticidly 
the  first  named. 

PiMtiJtn  </  Mr  S^nnal  Oonl 

*  Mirit*  fjfak-w  timl  tfi'w  as  an  earlr  Rigii  of  tabes  w.n*  In  reality  first  descrilwd  bv 
Viocrot  ajtcl  (\iingt,  anil  not  by  Argiyll-Huberl^ton,  although  now  known  by  the  latterV 

e. 

*  Sharp  atiinnlatlon  of  the  Hkin  in  any  i>art  of  the  bodv  normal! v  is  followe«l  by 
'itilarT  rrflex  dilatntiun  of  tho  pu|)ils.     l^hi.4  renclion,  nn  nliown  by  I^rb,  fuib  in  mnny 

of  kMEooiotor  ataxia,  espwiully  when  myosis  is  prewnt. 
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t(*  a  tuiii'k  forwanl  jerk  <if  tlie  k'g,  with  an  iriimwliate  fall.  It  \»  often 
jihj^olntf'ly  t'ssontial,  e>jM'i'i{il!y  in  wihikmi,  to  hare  the  tondoo  stniok  an^l 
liavr  thi'  Irjf  it'KtiHi  ([iiitc  free  tVnm  <*nn.striftiiig  ("hitlu's.  Sluailil  no  vv-m- 
titm  Ik*  tihtuimtl  hy  uiie  of  the  inethmls  nientiniied,  the  f<ilhi\vin^  will  l>e 
fmuui  efHeient  should  the  knee  jerk,  although  extremely  slng^rish,  not 
he  absent.  The  jKitieiit  sit.s  naturally  with  the  feet  upon  the  floor,  the 
knee  flexe<l  at  a  ritrht  antrle,  and  the  thi^li  uiunn.^les  free  from  voluntary 
eontmetion.  The  «niadnee|is  extensor  {j:rou]>  is  gnis|»ed  with  the  left 
hand  in  sueh  a  manner  that  the  slightest  (jniver  of  eoiitnietion  may  1k' 
readtly  eomnumiratiHl  to  the  hand,  althongli  [»erhaj>s  inapirreeialde  to 
'the  eye  even  with  the  leg  bannl.  ('om|)lete  uneovering  of  the  hi*g  is  not 
essential,  although  hy  it  it  is  interesting  to  note  simultaneously  with  the 
eye  the  slight  eoutraeti^m  a|>j>reeiable  to  tlte  hainK  I  have  nse<l  this 
method  in  pi-eferenee  to  any  other  for  a  number  of  yi'ars. 

Tlie  |)atientV  attention  being  diverted  for  an  iustatjt,  the  tendon  of 
the  kuee  is  then  sharply  striiek,  either  with  the  idua  border  of  the  hanil 
or,  prefendily,  with  the  [)ercu!?sion  Iiammer.  If  no  eontraetitm  is  to  Ih' 
ix-adily  obtained  by  whieliever  of  the  methodH  emphtyed — of  whieh  this 
hist  deseribed  is  far  and  away  the  most  exaet — the  nietliotl  fif  Jendrassik 
or  some  of  its  nRxhfieutious  of  reluforeiitg  iuappreeialde  movement  should 
be  tried. 

In  this  the  fxatient  is  told  to  perform  some  voluntary  mns<Ndar 
eflbrt  not  involving  the  aetion  of  the  teg  nuisr-le  when  the  pjitelhir 
tendon  is  percussed.  The  fingers  of  the  two  bauds  may  Ix'  interloekeil 
ill  sueh  a  way  that  separation  is  not  rea*hly  affeeted  when  tiTiction  is 
made  <in  the  hamls  ;  or  the  fore  fingers  of  both  hands  may  he  plaee<l  in 
the  elaw  poMtion,  and,  tm  being  so  iuterloeked,  pulled  agjiiust.  This 
voluntary  mnseular  etfort  is  supposed  to  either  heighten  mnseular  tone 
througliout  the  biMly  l>y  inereasing  generally  the  ra<liation  of  nerve 
energy,  and  thus  to  intensify  resjiouse  U\  reflex  stimulation,  or  to  if^'u- 
ergizt-  reflex  aetion  entirely  through  removal  ttf  eerebral  eonti'ol.  J.  S. 
Kisien  of  Ij4mdon  has  recently'  shown  that  mental  proees^es,  such  as 
ad*liug  figure*  together,  dividing  and  multiplying  them  without  the  ai<l 
(►f  writing,  reiufon-e  the  knee  jerk  much  more  sharply  than  physical 
effort.  This  stnmgly  eorrol)oiiite.s  the  view  fie  ingeniously  supports  that 
reinforcement  is  in  iTality  a  removal  of  eerehnd  iidiibition. 

Should  motor  winforcement  not  succeed  in  eliciting  the  knee  jerk — 
and  it  may  fail  through  the*  nafund  awkwardness  of  the  sulijeet,  result- 
iug  in  interfering  eoutra(*tion  of  the  |Nisterior  ihigh  irmseh-s — some  fornj 
of  mental  reiidbn-ement  should  be  tried,  siudi  as  having  the  {uitient  count 
the  uuHH'rals  forwanl  and  backward,  nudlijily  figures,  etc. 

Should  no  knee  jerk  be  thus  obtained,  it  must  be  considered  ab^nt 
and  other  symptoms  of  tabes  carefully  searched  for. 

Onw  of  the  Iau<»  of  the  Patelfttr  Tendon  Refiejr  in  Tahe». — This  lo.*ss 
is  efFei'ted  by  <lisi\ise  in  some  ]iart  i>f  the  afferent  or  sensory  tnict.  It 
is  trot  yet  setth'd  whether  thi>  interruption  m'tnirs  peripherfdly  in  the 
sensory  and  tendon  ner\e>  (whicfi  have  often  l>een  fbun<l  the  scat  i«f 
diseas<^'  in  talws)  or  in  the  ptislerior  nerve  roots  or  in  the  posterir>r 
external  columns  id"  ttie  ronl.  The  seat  of  interruption,  esptvially  in 
t!»e  early  stage  4»f   tabes,   may    vary.      It  is,   however,   very    jirobaVdc 

'  Atn«r,  Jourtt.  Med.  Srt.,  Mar.,  189fi. 
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llutt  Jisease  of  the  peripheral  imisole  nerves  alone  is  often  the  eaiise 
the  lost*. 

The  ciitane<jU8  or  snperfieial   rertexe;^  in   the  early  staj^*  of  tabes, 
iTf  <**»metimes  much  heightcne<l.     Suij^etiuently,  with  the  a}4>earaiiee 
'  ciitJineoii.-*  anavthesia,  the  superficial   reMexes  disinpiM-ar,  the  plantar 
Iw^oniiiijij  iin<t,  followed  by  a  ei'ssition  of  the  t'lnteal,  eremastene, 
alnJoniinul    reHexes.      Dera ngenient.s  of  the   sexual,   blatUler,   and 
licet aI  peflext*j«  are  all  common  in  the  first  stages  of  tabes. 

LutvM  of  sM^xiial  desire  and  jiower  is  common  in  th*-  disease,  ami  often 
iy  in  its  history.     Oeeasioi tally  a  niarkcit  heightening  of  the  sexual 
p-flex   iteeurs,  in  which  there  is  extreme  desire  with   little  alnlity  iW 
iratifiearion. 

Bramwell'  njentions  a  ease  in  wlueli  Ix^th  d*\sire  and  puwer  existed 
an  extraordinary  degree.     Attacks  tjf  [laroxystnal  satyriasis  iwrurred, 
which  the  sexual  act  was  |wrformed  four  or  five  times  in  twenty-four 
fora  number  of  eonseeutive  days.     Each  paroxysm  histetl  several 
atitl  W{i^  sue<tM'ded   by  a  p'riod  of  complete  sexual  apathy,  with 
pient  etirious  return. 
Derangement  of  the  bladder  an*!  rectum  is  often  manifested  by  fre- 
jticnt  urination,  the  act  being  painful  in  the  extreme,  aceomi>a rued  bv 
id\He,  pt^rineal,  and  urethral  (Kiins  or  twinges  in  the  neck  of  the  blad- 
LT.     Paroxysms  of  frequent   and    painful    urination    may  soniethues 
ir,  somewhat   analogous  to  tlic    r.idiating  jiains    manifeste<I  in  tfie 

In  a  later  stage,  with   th<'  persistence  in  the  urinary  ililticulty,  ana^s- 
liifiMa  of  the  mneons  membrane  of  the  bladder,  with   loss  of  its  expul- 
ve  |>ower,  is  ciimmon.      Sneh  totenniee  may  be  aecptirtMl  that  the  jia- 
ient  may  remain  a  day  or  longer  without  (lesire  to  urinate.      In  other 
leases   weaknessi   of  the    spbineter,   at    (ir>t   slight,   causes   a    condition 
iueoutirience,  esj)eeially    tor   a    sliort    time    after  in'inating.       In  a 
\er  stage,  through  paresis  of  the   sphincter,  (tersisteHt    ineontinenee 
Ita. 

Constipation  is  somewhat  connnon  in  tabes,  and  rectal  tenesmus  is 
^en  note<l  in  the  early  stage,  with  iweasional  involuntary  evaeuntion 
6k&,     This  last  Is  metre  usual   in  the  later  stage,  when  there  has 
irred  complete  amestliesia  of  the  rectum, 

Amoug  the  early  and  important  syiujitouis  for  which  search  shonlii 

'  madey  none  is  more  suggestive  than  reflex  iridoplegia,  m*  the  Argyll- 

liertion '  condition  of  the  pupil,  prt.'sent  in  aliout  1)0  |>er  cent,  of 

lie  oi-^es.     This  consists  in  abolition  of  the  pujrillary  reflex  to  light, 

rhilc  until  late  in  the  disease  ass(»ciated  contractions  to  accommiMlation 

in-   D'tainetl,  with   vision   unaffected.      It   is  gcjterally  accHnipanictl  by 

Jouble  mvosi.H,  which  in  turn  is  assiK'iated  with  toss  of  reflex  dilatation 

«rn  *timuliiiion  of  the  skin,'  a  symptom  less  impcjrtant  diagnostically 

Itltan  the  first  named. 

*  Marie  stale**  thtit   this  ns  i»n  early  sitjii  of  talte*  wa«i  in  reality  first  fk»»ioriljcd  by 
ITuiona  aiid  < 'oingt.  unci  not  l>y  Argyll- Robertson,  althougb  now  known  by  the  lutlerV 

'Hwrp  stimulation  of  the  »kin  in  any  part  of  the  body  normally  is  followe<!  hv 
•ntary  reflex  dilntation  of  tbp  ptipils.  This  reaction,  as  shown  by  Krb,  fails  in  many 
I  of  loootDOlor  ataxia,  esjH'cially  when  inyosiii  is  pres^ent. 
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In  testinc:  fur  reflex  tritlnple^na  if  is  iniiMirtsmt  that  n  t^tronir  diffuse 
linflit  Ir^  iisi'd.     As  suggested  Uv  Gowits,  when  iirtiMciul  light  is  employeti^J 
it  is  Ix'st  to  have  tlie  patient  view  mi  ohjeet  in  a  distant  \x\v\  of  the  rooin^H 
and  then   bring  a  liglit  snddeiily  in  fnuit  of  the  eye.     The   light   mnsif^l 
not  lie  directly  l(>r)ked  at,  nidess  it  is  held  at  least  4  feet  from  tlie  eyi- ; 
otherwise  aeconimodatioti,  in  fixing  the  ohjeet,  may  resiiU  in   pupilhiry 
eontmetioii.      If  tlie   light   is  viewed   near  the  eye,  the  other  vyv   tniist 
Ix'  so  shaded  as  to  fix  a  distant  ])iiint  and  nniintain  relaxation  of  aeoom- 
nn)flation.       Eat^i    eye    slioidd    he    sepamtely  testeil,    with    its    feUo\^^ 
covered  from   tlie  light  emplnyt'd.  ^^H 

The  loss  of  the  light  reflex  in  tal)es  is  in  all   prohability  dne  to  cli*-^^ 
ease  situated  in  the  lihres   conueeting  the  corpora  rpiadrigeniina   with 
the  nuel<'us  of    ihc   third   nerve.     Tlir  }>reservatiHn  of  aeeomnnT^lative 
power  and  of  siglit  rii    reflex   iridojilrgia   indicates  that  the  alfereut  and 
efferent  |»art  of  the  reflex  arc  are  nnini^Kiircd. 

In  cntauetnis  reHcx   iridoplegia  (Ii»ss  of  tlu'  drlatiug  jjower)  the  lesi< 
is  prtjhahly  sitnatetl  in  the  efferent   fibres  oC  the  centn^  for  dilatatioi 
in   their  descending  course  throngh   the  cervical   portion  of  the  cord. 

Instead  of  inyosis,  more  rarely  mydi'iasis  may  hv  present  in  rn1>cs. 
Tnc(|nality  of  the  pupils  is  very  eonnnon,  with  p<Tliaps  mydriasis  of  one 
and  myosis  rtf  the  oiIht  In  niyosis  the  pnpil  may  be  very  small,  with 
sight  unaffected.  With  inet^nality  of  the  pnpil  it  lias  been  notetl  that 
on  the  sicle  in  which  ujyctsis  was  most  marked  there  was  present  indica- 
tion of  puvsis  of  the  syni pathetic,  siicli  as  redness  of  the  cheek  an«l 
efmjunetivu,  loeal  elevation  of  tem]M'rattire,  and  diminution  of  the  ]»:d- 
|R'bral  fissure,  and  in  a  few  eases  unilatend  swelling  (Koss).  (Jne  or 
both  of  tlu'  pu]jil^  may  be  also  irregular  in  outline. 

In  alwuit  20  i>er  cent,  of  the  eases  »if  talK-s,  amaurosis,  ending 
tn  eomplete  blindness,  dne  to  double  gniy  atrophy  of  the  «»ptie  nerve,' 
occurs,  \\i\i\  is  an  early  symptom.  A  gradual  diinimition  in  the  visual 
acnity,  with  concentric  restriction  of  the  fichl,  at  first  for  white  and 
colors  (especially  green  and  re<l),  and  s4"<'on<larily  i\\y  the  re<"ognition  \yi 
objei'ts,  occurs.  Blindness  nuiy  ajijR'ar  in  a  few  weeks  or  may  f>e 
delayinl  for  years.  Tlu'  average  peritRl  In^tween  the  onset  of  symptoms 
of  atrophy  was  notwl  by  llerger  to  be  three  yearp,  with  variati<m8 
occurring  from  two  months  to  seventifu  years.  The  ejises  »d'  tab<*j» 
with  optic  atrophy  seem  to  ettnstitute  a  special  form  in  which  tlie  ilis- 
ease  appears  to  expend  itself  on  the  organs  of  vision,  leaving  symptom.^ 
referalde  to  the  lower  part  of  the  e<ir<l  (sueh  as  ineo-ordination  and  the 
eharaeterislie  pains,  bnt  especially  the  fitrmer),  if  already  existing,  in 
abeyance. 

IXjerine*  has  rtn'tnitly  diiveted  esiR'cial  attentitni  Xu  the  forms  of 
tabes  assoeia!e<l  with  Idinduess,  and  lias  (compared  cases  of  the  sort  with 
the  eonnnon  classical  typ<'.  His  eomments  are  most  inti're>ting  and 
deserve  notice.  He  sjicaks  of  three  forms  of  tabes  in  which  amanro?.i> 
occurs  : 

"(1)  lu  by  far  the  lai^est  class  the  optic  atrophy  supervenes  at  a 
|ieriod   hmger  (»r  slu>rter  after  the  ap|K'arance  of  lightning  pain,  an«l 

'  WtiicJi.  ui>thalm*>«t't»pica!ly,  lius  nil  ihc  iipj>cnninces  of  n  tilje,  primnry  degeitcca- 
tive  atropliv,  am]  not  iliat  tbe  result  of  neuritis. 

"  Lii  Ml,  ituHl.,  Mar.  20,  im>5,  quolwl  in  Brit,  MM.  Jmm,^  Mav  18,  1895. 
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fiiKH>-<ircIinatioii    never   aj^jwars.       In   tliese   eaiJ^es   as   tin*  hlimlness   is 

11^  «'j*tabUshecl  the  pains  dimini.-.|i  in  frequency  ami  -ieverity. 

•*(2)  III  the  neeond  variety  tlie  aniMyupia  appear?;  sinuiltaneimsly 

instead    of    sliortly    after,    the    liglitiiin^    {xiins,    \\m\    tlie    taht«.s 

'h»|)(*  with   the  blindnes?;,  .^topping  when  tlie  Intter  is  euinplete. 

**(rj)    In  a  few  ease;?  blindness  rxists  without  pains,     Sueli  eases  are 

mostly  f^H»n  by  ophtliahnoh>^ists.     In   them   tlie  knee  jerhs  Iiave  dis- 

lapiteared,  whilst,  i\»  reganls  the  pnpil,  h>ss  of  the  reflexes  to  li|jlit  exints, 

land  that  for  convergienee  is  ]iresiTved.     Gowers  lias  pointed  out  that 

birhttiitijr  |>ains  apjH*ar  if  the  eases  are  snfheiently  hm^  ohsrrved.     No 

s»tisfi»et«»rA-  exphination  yet  exists,  Dejerinr  thinks,  of  the  anta<r(tHistie 

«<t)on  of  optii'  atr«»i>hy  nn  the  sytjipttitns  of  tahes.     In  ahnfist  all  eases  the 

|oiii.<t  ditninisii  fonsicienihly,  and    sotnetiiues  even  <lJsa]>pear.     Onee  the 

autlmr  .siiw  the  juitellar  retlex   rea|)iH'ar  after  an  abolition  of  several 

lintkDths.     In  the  rare  ceases  in  whieli  blindness  supervenes  on  ineonn-di- 

rnatifkii  no  improvement  of  the  latter  takes  ]>laee,  though  tlie  pains  amend. 

lTh«'  t«*atijn*s  of  the  opiie  atrophy  are — (1)  It  attaeks  the  i'\i'^  sueees,s- 

livelv ;     (2)   it    is    nij>id    in    its    i-iairse — six    trt    eighte<'U    months;    (3) 

|>u|>illar  ineonality,  niyosis,  mydriasis,  or  normality  in<lifh*reutly  exist ; 

l4)  though  (lue  to  syphilis,  tivjitment  is  of  no  avail.     l{omberg*s  sign 

Is  al>!?ent  in  these  etises  and  the  givit  is  easy.     Sensibility  In  its  various 

Iforms  is  iinaHeeteil." 

Unilateral  (W  bilateral  tem|MH*;iry  (often  but  epheiuend,  and  not  show- 

linjr  a  recurring  ten<lency)  pandy^is  of  the  external  (wutjir  !uus<>l(s  is  very 

tmimnn  in  the   preataxie  stage,  eansiiig,  if  slight,  double  vision,  or,  if 

[ion»   decidetl,   strabismus.     The   external    rectus    is   most    fre((ueiitly 

^involved,  following  whieh  are  the  superior  and  inferior  recti  and  the 

Fiipcrior  oblique.      Rarely  all  the  external  and  intenuil   museles  of  the 

P4«vi<lmll  are  attK-te*!,  causing  ophtbalniojilpgia  externa  and  interna,  siig- 

in  as,s(M'iat4*d  nuclear  lesion  td' luetic  origin.     Unilater.d  and  less 

>\\\  bilateral  ptosis,  asscKMated  with  cxt^-rnal  strabisnuis,  isalsofre- 

bquent  in  tin*  ptvataxie  stag<' of  tabes,  as  is  a  slight   narrttwing  of  the 

J|xdp('brrd  fissuiv.     In  a  considerable  jMTcentage  of  tabetics  implication 

|"*»f  the  auditory  apjKiniliis  iM-eiirs,  due  to  a  unilateral  atrophy  of  the 

Taiulitory  nerves  similar  in  character  t<>  that  atfeeting  the  optic  uerve. 

jln   the«je  deafnes*^  may  be  of  slowly  progrcssivi'  onset  or  occur  quite 

[rapidly. 

Disorder  of  the  sense  of  smell,  and  less  often  ab.-«tlute  amismia, 
l»i>metime§  occur  in  tal)e8,  due  also,  perhaps,  to  atrophy  of  the  olfactory 
'  ner\*e  special   to  tabe«». 

Involvement  of  the   trifacial    ufivc,  indicated   by  nenralgiforni  or 

llamMuating  |u»ins  in  the  area  of  di-trilmtioii  oi'  the  nerves,  may  also  be 

ItMike*!  for  in  tabes.    Tliese,  when  tH'eiirriug  in  paroxysm*^  without  other 

symptoms  of  tabes  very  evident,  may  l^'   mistaken   for  onlinary  hcmi- 

IcnintH.     Accompanying  the  attack  there  may  Im-  coujunetival  injection, 

increased   lachrvmation,  and    plu>toj>hobia.       CutamuMis    hy]M'nesthesia 

lpa<veeds    an  attack.      Later  in   the  disease   an!esthc>ia  m-fMii's,  oeen[)V- 

ling  the  p'gion  of  the  eonjuuctivie,   nasal  fossa*,  and  also  ]icrha[>s  tlie 

[mouth,  tongue,  an<l  [kluaryux  (lioss).     The  motor  linincli  of  ttir  tritarial 

lis  les».  tVe<piently  involved  than  the  si-nsory,  h'adiug  to  [Ktrtial  or  more 

letHnpletc  |«irttlysis  of  the  muscles  of  masticati«fn. 
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Transihiry  intluiitions  of  irritation  or  of  juimlysis  of  tho  facial 
iiervi's,  iinilatertil  or  b(>tli-si(K*(],  may  oiviir,  lending,  on  attoiiij>t.«?  of 
pliimatioii,  to  griniaws  ami   tit  ataxic  or  imiistiiirt   s|hm"c1i. 

Tdbdiv  (Vm'if. — These,  wlu'n  present,  are  frefjiiently  anionjj  the  pn>- 
(Iromiil  symptoms  of  the  disease.  The  most  eonimou  and  interesting 
is  tliat  affV'ctin^  the  stoniaeli.  In  this  attacks  of  the  most  violent  pas- 
tralg^ia  oceiir,  the  pain>  (tf  whieti  may  Ite  of  agonizing  si'Veritv.  With 
it  thrre  is  prohmged  and  tnieoutrolhihh'  an*l  [irostratinj::  vtlrJHlin^^  The 
gastrie  crisis  may  he  associated  with  hineioatiug  j>ains  in  tin-  extrmiilies, 
anil  ix^eiir  durinic  a  paroxysm  of  |>ains  or  ap|K'ar  with  these  absent. 
Tlie  attacks  continue  lor  a  time  varying  fi'om  that  i>f  a  few  houi*s  to 
sevend  days,  with  an  interval  of  a  week  to  a  month.  They  are  of  pre- 
cipitate itnset,  and  are  usually  totally  without  premonitory  symptoms 
or  assigualde  cause,  auil  ti'iul  to  abrupt  sulisiilence.  Durintr  the  j>i»r- 
oxysm  i'onslant  and  prosti"atin)r  retching  and  vomitinjx  occur.  A'crtigo 
is  common.  V\hA  or  drink,  even  in  the  sniallest  quantity,  cannot  be 
taken.  The  result  of  an  examination  of  the  vomiti:^!  matter  in  a 
number  of  cases  indicates  that  there  is  usually  iluriuif  the  seizure 
hypersecretion  of  the  gjistrie  juice  with  fiy]>i'rchlorhydria.  This,  how- 
ever, i-anuiit  be  expecteil  to  Ih'  an  iiivai'iable  aeeomjtaniment,  since  the 
attacks  are  not  de{M'udeut  upon  a  hical  (*aiise,  i»ut  upon  either  a  systemic 
intoxication  or  ujwn  disease  iif  ttic  vagus  or  its  nui'leus, 

Pharyngad  (VmK — Attention  to  the  ocenrrenee  iif  thesi'  has  in  lat< 
years  been  culled  by  Op|>euhetm.*  There  is  mut^h  pharvnge^il  ]iain, 
congestii>n  i>f  tlie  fat*c,  and  jtrnfuse  pers])i ration,  ai'i'oru|Mitiying  a  s<"ries 
of  freipieut  repeated  effi»rts  at  ttcglutition,  the  attack  hi>ting  ten  to 
thirty  minutes. 

Jnivifttimfi  crhcs  are  less  common  than  the  gastric.  These  consist 
in  attacks  of  sudden  and  violent  eolie»  often  concomitant  with  profuse 
watery,  mucoid  iliarrhtea,  jx'rhaps  mixed  with  bloml. 

I{fitaf  crw-i*  have  becTi  iiecasionally  noted  in  tabes.  In  these  symp- 
toms occur  reseiubliug  tlie  passage  of  a  i;alculus,  save  uo  blood  ap|x»ars 
in  the  urine  and  uo  calculus  is  voidcil. 

Om'M  resembling  hepatic  voiir  are  also  among  the  less  i'i*equent 
symptoms  of  tabes. 

Lari/ngenl  rrisen  are  of  grave  but  of  somewhat  mrc  iX'currenee 
in  talK's.  These  i-ousist  of  jvaroxysms  of  tlry,  violent  ciaigh,  jvsembling 
that  oi'  pertussis,  due  to  s|»asnunlie  eontnictii>ns  itf  the  laryngeal 
muscles.  In  sUi-h  a  crisis  ihvw  is  urgent  dyspntea,  Inirning  jiain  in 
the  neck  auil  upi^'r  part  of  the  spine  ant)  shouhlei-s,  and  perhaps  ver- 
tigo. Prostration,  ami  even  syneoi>e,  are  common.  Sudden  death  has 
occurred  in  an  attack. 

So-K*alleil  carffiac  crIftcM  are  occasionally  seen  in  tabes.  These  are, 
however,  in  most  case-*,  a])]Kireutly  but  examples  of  true  angina  jwctoris 
i'omjtlicatiug  the  taln'tic  condition,  and  jwrliaps  owing  its  existence  to 
ilisease  of  the  coronary  arteries  or  ti»  another  common  catisc  of  the 
tlisi-ase.  It  is  interesting  tliat  in  talx's  aortic  it'gurgitation  is  n(>t  un- 
usual, although  perluips  itften  overhx>ked.  It  proJjably  is  defx-ndent 
upon  syphilitic  disease  of  the  aorta  anil  its  valve  leaflets.  Attacks  of 
angina  in  tabes  (HM-urring  in  subjects  of  aortic  regurgitation  are  in  all 

•  "  Neue  Beitriige  xiir  P»th.  der  Tube*  doreali*,"  Arch./,  Piyeh^  xx^  188a 


>nilmlHlity  intimately  I'elativo   to   tlit'  coinciiU^iit  lun-tic  dinfase,  as  is 
indc{K'nikMit    of   fal>t\s.      Tachycanliu    irHk'|»eiuk'nt    of    anginal 
bIw  iKX^urs  in  tabes.     Special  aflr-iitioii  was  Imig  apt  called  to  this 
Chan'ot,   who  foiiml  u   pulse  of  HH)  to  120  usual   in   liis  caso.s. 
Trophic  and  Vasomotor   Diatiirbances  in  Tabes. —  Tiophiv  DU- 
irr», — Thff^*,  although  roujmrativr'ly  rare  iu   talios,  when  jtresent  ai*e 
iing  the  mo!it  intorestiiig  ol   tlie  early  symptoms  of  the  disease.     The 
ini|i«>rtaiit  •>f  tlio  trophic  disorders  are  ehanges  iu  the  nutrition  of 
fjoiics  and  joints,  [nrforating  nleor  of  tlie  ftjot,  falling  out  of  the 
i^th    ami    nails,  and  th<»  apix^aranw  of  certain  cutaneous  enijttions. 
rie  or   multiple  s4;»H-alle«^i   "spontaneous'*   fmctures    of   the    l>one8, 
iring  painlessly  and  apjxirently  causelessly,  or  from  vtoleiife  most 
fight  in  proportion  to  the  amount  of  injury,  may  txr<-ur  very  early  in 

Tlirough  distnrljances  in  enervation  the  nutrition  of  the  Iw^nes  sutlers, 
lln*y  may  become  ahriorinally  friable.     These  fraetui-es  are  more 
tiiiui  in  women,  an«l  most  frequent  in  tiie  Ixines  of  the  lower  exti-em- 
r,  nit»re  esjK'cially  the  luaies  most  exposed,  snclj  as  the  femur,  its  >haft 
id  neck,  and  the  tibia  and  fibnla,  although  they  may  t»ceur  in  any  psirt. 
The  slightest  cause  often  leads  to  tlie  fracture,  such  as  merely  crossing 
legs*  while  sitting  or  the  act  of  pulling  on  the  bo<jt8.     It  is  quite 
imon  for  no  trainnatic  cause  to  be  apparent.     As  remarked,  the  frac- 
are  piiinless.    The  fractured  ends  of  the  bones  unite  readily  enough 

&intaine<i  in  jK)Htion,  which  last  is  not  always  ciisy,  because  of  the 

freedom  fnmi  pain  tetnpting  the  patient  to  use  the  liml)  involved.  Chiefly 
.becauK.'  of  the  inability  to  maintain  the  I'ractnred  ends  in  (wsition,  a  large 
tiiount  of  callus  is  usual  and  shortening  of  the  limb  is  common,  Frac- 
Inn*  of  the  bones  of  the  upper  extrtnTiity,  such  as  the  humerns,  the  mdius 
%ui\  ultiii,  the  clavicle  and  scapula,  also  m-eur  when  the  dist^ase  atleet.s 
Itiii-  upjMT  S4'gment  of  the  cord.  Fracture  of  some  <vf  tlie  bodies  of 
he  vertebnt  or  of  their  an-lies  or  processes  is  occasionally  encountered, 
nising  curvatun^  of  the  spine.  It  is  usually  assoeiatefl  with  arthropathy 
of  the  interverteliral  articulations.  Ass<x;iated  with  spontaneous  fracture 
"ihe  bones  there  i^,  mnvQ  rarely,  a  tendency,  also  present  in  these  crises, 
;<»  rupture  of  the  tendons,  such  as  the  tendo  Achilles  or  of  the  tpiadriceps 
BxteiiM^ir  cruris. 

The  niO!§t  extniordinary  tro]>hiic  affeettou  in  tal>e?.  is  that  invnlving 
tlie  joint*i,  and  is  known  as  "  arthroj>athies  des  ataxi([Ues"  of  Charcot.' 
Thcise,  which  are  of  much  more  frecpieut  occurrence  than  fractures  of  the 
iboncp,  usually  apjK'ar  in  the  early  stage  of  taW's,  involving  at  first  the 
at*  of  the  lower  extremities.  They  most  commonly  assert  theniselves 
Bptly  ami  during  very  severe  paroxysms  of  lancinating  jmuus.  Tliey 
turiously.as  with  the  crisesand  the  optic  atrophy,  more  eifnniion  iu  the 
jpi-tit^ixie  stiige  and  in  tlmse  cjt^es  in  which  ty|)ieal  fully  develo|H'd  tabes 
iix's  not  0(x;ur.  The  atlcction,  as  witli  sp<intaneous  fracture  ottlie  bones 
i««scrilied,  is  usually  of  painless  and  rapid  onset.  There  may  have  Iwen 
'ting  of  the  joint  for  a  few  days  prectnling,  or  the  first  notic^-able 
jjlum  niay  be  pronounced  swelling  about  tfie  joint.  The  knee-jiant 
umllv  first  involved  ;  following  whieh  the  hijv,  shouhler-,  and  elljow- 
liuiy  lie  attacked.      Hen-,  as  with  the  otlier  joints,  the  whole  seg- 

'If^betic  nrlhropftlhy  wn»  firnt  recognizt-tl  unil  deisoribed  by  Charcot  in  1868. 
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mvut  of  tlic  Hml)  is  generally  iiuplimttfl.  T}ie  swelliiiji:  is  usually  firm, 
uiiyit'Mirjg,  aiitl  |iiiiiilt'ss  to  pressiin',  ami  sIjows  tm  iiulir<idon  of  l>oing 
of  iuflajiiiiiatfirv  cliaractor.  The  skin  about  the  jmrt  is  jxile,  and  ht^t 
ami  pain,  as  inentioni'il  pnn'ioiisly,  an*  aljsont.  Chareift  piintcil  out  t\vr» 
tunns  of  t\w  sit^eetiini  :  one  the  mild,  in  wliieh  the  effusion  vanishes  in  a 
short  time,  lea\injjj  the  joint,  a])art  fVr>ni  the  eontiuuation  of  erepitatious 
apparently  normal.  In  these  mild  forms  relapses  ai*e  eonimou.  In  the 
other  or  mow  serious  forms  the  tedoma  attains  eonsiderahle  size  and  \^ 
|K'nnanent.  Chanjijes  in  the  articular  ends  of  the  bone  and  in  the  inter- 
artieular  tibro-e^irtilages  rapiflly  an^l  |Kiinlessly  (K'eiir,  similar  in  j>at}i«>- 
lotrjt'id  elianieter  to  those  of  rheumatoid  arthritis,  and  <ltfferin«:  <'liniiidlv. 
elrn'liy  in  abruptness  of  apjM'anmee  and  in  absenee  of  pain.  The  disea>«* 
may  have  (*ns<'t  in  hone,  rartihige,  or  ligjiments — soon  all  these  pjirts  Im*- 
conie  involved,  the  joint  surthees  deslroyeil,  and  the  hones  dishK'iitwl. 
Very  intt^resting  ehariicteristics  of  tabetic  arthntjathv  are,  aftor  a  time, 
the  extrenu'  molulity  and  enrions  deformity  of  the  affeeted  joints, 
induced  and  ]>erpetnated  tlirongh  the  inHuenci-  of  ttie  ninsenlar  eontnie- 
tittns  ujion  the  joints  when  subjected  to  the  various  movenn-nts  uei-e>- 
sary  for  hjeontotioti  and   fair  station  after  ineo-onlination  hitf-  iK.'eurred, 

One  of  the  most  interesting  arthrojmthies  of  the  <liscase  is  the  siv 
ealknl  tabetic  fot>t  deserilx'd  by  Charcot  :ind  F^r^,  in  which,  through 
a  trttpine  lesion  in  the  tarsal  and  luetatarsid  Iwmes,  the  f«>ot  bt*eomei* 
suddenly  swollen,  <'hiefly  in  the  jwirt  near  the  tarsu-metatarsid  artic- 
nhition.  As  a  result  the  intier  foot  tmrder  becomes  thickened  and 
rontidcd,  and  the  an-h  oi*  the  f(H>t  Hatteneil  or  even  convex;  shortening 
of  ttie  foot  occurs  in  some  eases.  If  the  swelling  of  the  iuvolvetl  joint 
surfacc^s  subsides,  as  it  nniy  after  a  long  time,  complete  and  jM^rsij^tent 
ankylosis  is  usually  evident. 

Trophic  Affcdlonti  of  the  Skin. — The  most  common  tnjphie  disoixlers 
occurring  in  tabes  affect  the  cutaneous  surfaces.  Thi^se  are  various 
ern[)tions,  notably  erytheniatous,  urticarial,  lichenoid,  ami  herjK'tie, 
which  are  eiirumon  on  the  affected  parts  during  paroxysms  <if  lancinat- 
ing ]Kiin.  The  nails,  t^•^pecially  of  the  large  tCR's,  may  suddenly  bei-ouie 
detaehwl,  renew  themselves,  and  again  rt^peatedly  apjiear  and  lie  re-shed  ; 
|K>rforating  uh'cr  of  the  f<iot  is  a  very  im|M>rtant  trophic  nffeetion  of  the 
early  stage  of  tabe^.  It  usually  has  iirigin  as  a  corn  which  >nhsei|yeutly 
uhrrates  centrally.  The  ulceration  nniy  scMin  heal  while  still  su|>er- 
fieial,  or  it  may  extend  into  the  deeper  struct ures,  involving  the  articu- 
lations an<l  bones.  Tlie  usual  seat  of  |H'rfoniting  uh'cr  is  about  the  head 
of  the  first  metatarsal  lu>ne  or  it  may  Ijc  below  the  heel.  It  is  nn)st  apt 
to  ixTur  at  tlie  situation  at  which  the  greatest  anmunt  of  pi-essure  is  ex- 
4'rted  by  tin-  fcM>lwear.  Ana'stln-sia  usually  exists  above  the  site  of  the 
[)n"vious  corn,  indieating  that  iht/  jH-rforating  ulcer  is  due  to  ehanges  in 
the  mitriticfn  of  th<*  skin  due  to  alteration  in  the  cutaneous  ncj'ves.  I-hisj* 
of  the  teeth  witliout  previous  caries  also  <K*curs  in  some  ciises  of  tabt^, 
due,  probably,  to  a  trophic  disorder  involviirg  the  fifth  nerve.  One  or 
more,  or  indeed  all,  of  the  teeth  may  gradually  IweHUU"  hnxsened  and  fall 
out.  In  the>e  case*  atrophy  of  the  alveolar  maririii  <»f  the  jaw  ha.--  been 
observed,  with  atr(>jihy  aln*  nf  the  crtmn  of  tin-  teeth. 

The  rauM'>  of  the  trophic  and  vasomotor  disorders  of  tal>es  are  in 
all   tikcliho4Kl   imivlieations  in  tlie  (li'cri'm.nttivc  pr(M*esses  of  certain  por- 
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tiofks   of  tJie  gray  matter  of  the  cord  (central  and  interniediate  gray 

aatter  and  the  vejiicular  coloniii  of  C'lurke,  sitiiatetl  at  the  junctic^ii 

of  the  pifsterior  horn  with  the  ioterniediate  irniy  matter),  in  wliieh  lie 

Jie   va-^omoter  oeiiire.s  ccmtrolliDg  the  imtrition   of   the   Uoiies,  jrtiiits, 

in«l  skin. 

StfiHittomM  of  the  Afaxic  Sfftr/t-. — The  interval  siieeeeding  the  ih*- 
t'lopment  of  the  earliest  of  the  most  usual  symptoms  of  taltes^  such 
tfu"  laneinating  jxiins,  reflex  iri<h»j>Jegia,  and  loss  of  tlie  kne**  jerk, 
Irid  the  ap|X'aranw  of  notieeahU'  ataxia,  is  most  varialjle.  In  a  small 
ntMitage  of  eases  motor  iueo-ordinaliou  may  be  tlie  lirsf  apjunvnt 
»vii)i>toni :  less  infri-quently  this  may  not  iH-eiir  for  many  (even  luenty 
yr  Inirty)  years  after  the  nndoulned  tievehtpmeiiit  of  the  Hrst  stage. 
L'ominonly,  after  a  |x*ricKl  varying  from  two  or  thn»e  or  more  years, 
luring  which  such  of  the  symptoms  enumerated  have  apjwared,  the  eon- 
lition  hefoH'  deserilnni  as  static  ataxia — Kttmherg's  symptom — is  acci- 
fntally  discovered  l>y  t!ie  patient.  It  will  then  usually  he  very  a]>[»a- 
F'Ut  on  having  the  piitient  attempt  to  stand  creet  with  the  inner  e<lges 
"  the  feet  in  juxtap'>sition.  Unsteadiness  will  he  still  more  evidinf 
the  eyes'  areelose«l  or  if  the  {latient  is  dircet4'd  to  stand  on  eac*h  foot 
lltrmatrly,  first  with  eyes  open,  again  with  eyes  eh>sed.  It  is  likewise 
i»st  notieeahle  if  he  is  made  to  ris<'  aliniptly  and  walk  inunediately 
iftiT  rising,  or  if  in  walking  he  is  chec^ked  ahruptly  and  made  to  turn 
llwiut.  With  the  eontimiation  in  the  other  symptoms  descrihed,  or  per- 
haps* llieir  :iggnivatioti,  es[itH-ial!y  as  c*Mnccrns  disappearance  of  reflexes. 
iie  increase  in  the  g<'ni to- urinary  diHic*ully,'  heightening  and  diHusiini 
[if  anivsthesia,  anfl  ap|H*ar;ince  often  of  analgesia,  of  impainnent  or  loss 
[>f  the  temiK'rature  sense  and  of  iln'  mnseular  sense,  dynamic  ataxia  or 
Jifficnliy  in  walking  insidiously  develops,  and  the  sci'ond  stage  is  fully 
enti-rvd. 

In  this  stage  co-ordination  is  so  defective  that,  from  the  irreiridar 
r>ntrnetion  of  the  muscles  concerned  in  balancing,  this  power  is  usually 
lf»-t  when  the  inside  of  the  feet  are  placed  in  juxtaposition,  or  even  with 
^•idely  seiKiratcd,  unless  the  ieet  are  encasril  in  sh(H»s  with  hro{id 
i:  this  is  still  niort'  marke<l  if  considerable  plantar  atueslhesia  exists, 
pfitient  is  nnjii»h'  to  walk  eomfnrtably  at  all  in  the  dark  (or  wilb  ey<'s 
i«s«f|),  and  trn<ls  to  fall  in  turning  or  in  stepping  backward  suddenly. 
With  tlie  guiding  sense  of  vision  onlinary  locitmoliou  maybe  accom- 
^Uslunl  on  the  level  without  very  marke<l  oscillations,  but  on  an  irregular 
ir&oe  or  in  de.seen4iing  stairs  the  ataxic  gait  is  very  ai)parent  and  cha- 
i^tic.  Tin*  |»atient  is  comjH'lled  to  tix  the  eyes  .steadily  njKtn  his  feet 
he  s|i«ice  in  front  of  him.  He  tlien  can  jirogress  retistaiahly  well, 
and  in  a  ntniigiit  line  witli  little  or  no  oscallations,  provid<'d  he  (U'or'ceds 
with  grt-al  deliberatiiai  and  slimncss.  Should  the  eyes  be  chtse*! 
momentarily  or  he  renioveil  frran  the  feet,  the  movements  become  nn- 
dy  and  he  may  fall  to  the  ground.  The  attitude  assumetl  in  |U'ogres- 
i»  very  pecidiar.  The  irregular  and  tonic  eontrat'tiotis  of  tin* 
4«irs  and   flexors  of  the  IkkIv  cnnccrned  in   preserving  •'<piililirium 

put  the  normal  rhythnii<'al,  jMiulnlum-lik*'  swing  of  the  legs.     The 

lodooj},  oD  the  contrary,  are  jerky  and  irregular.     The  feet  are  raised 

'Hrxual  weakness,  if  not  previously  fXfpssive,  now  advinui's  to  imiwtence.  and  incon- 
6  of  Hrltw*.  or.  It!«e<  ulten,  retention,  with  anii-stliesi!!  of  l>|ad(lei-ann  mvtbr.i,  occnrs. 
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oiore  than  is  necessary^  thrown  furwanl  ami  otitwanl  too  far,  and  the 
heels  (lropi>cd  too  suddenly  and  nsiudly  witli  a  deeidetl  thnnip.  Oscilla- 
latiuns  <K*eur  from  the  [x^lvis  as  the  patient  progresses,  leadinjj;  to  alter- 
nate elevation  and  depression  of  the  hips  to  clear  the  ground  witli  the 
feet-  DispJaeenient  of  the  line  of  piivity,  due  to  irregular  contraction 
in  ttie  muscle  ^roujts  eoncerne<I,  becomes  innre  and  more  marked  in 
hn'Minntiim  as  the  iiieo-ordinatinii  insidiously  increases,  and  finally  all 
station  is  last  and  balauein^  power  is  impossible  withotit  aid.  At  first 
a  sin^rle  stick  or  the  |»;iiidance  of  another's  arm  is  alone  nece.sstir\'.  Sul>- 
s<"(ineutly,  walking  is  impossible  without  support  to  both  arras,  as  by 
aid  o{"  twi>  sticks.  Rising  to  the  feet  from  the  semi-ereet  }K>sture  be- 
comes after  a  time  out  of  the  question.  The  legs  an*  thrust  aimles-sly 
alMint,  and  even  after  being  raised  to  his  feet  the  patient's  legs;  slip 
away  disorderly,  forward  and  backward,  afiurding  no  snp[»nrt  whatever 
to  the  hotly.  T!ie  inetwirdiuation  is  similarly  shown  in  reeundx-ney  if 
the  legs  aiv  moved  purposely  about.  Inability  to  readily  touch  objects 
held  within  easy  reach  witli  the  toe  or  the  entire  foot  is  manifest.  Thi** 
of  etturse  is  umch  mor<'  marked  if  after  viewing  the  object  the  eyes 
arc  closed  Ixdore  the  <'H'ort  is  made,  A  similar  test  may  be  trietl  by 
placing  a  small  object  brforc  tlu*  seatc^d  patient,  the  position  of  whieli 
object  he  is  to  first  inspect  and  then  attempt  to  touch  with  alternate 
feet,  the  eyes  being  closi^d.  The  trunk  uruscles  subse<|uently  may  like- 
wise become  inco-ortlinate  thnuigh  the  upward  extension  of  the  dis- 
ease in  tlie  eoifl,  so  that  swaying  w^eurs  even  while  the  patient  is 
seated,  and  the  nuiinteuance  of  H'lif^y  equilibrium,  even  iu  senji-itfuin- 
hriiey,  is  impos>ible  if  the  eyes  are  closed.  With  the  extension  of 
the  disease  to  the  upjier  part  of  the  cord,  ataxia,  as  with  loss  of  muj*- 
cnlar  and  tactile  sensi-^  apj>ears  in  the  up|H^r  extremities,  Ineo-onlina- 
tiou  in  the  arms  may  he  first  shown  by  the  |mtientV  inability  to  perform 
the  liner  nmvenu'Uts  <if  ttie  hand,  as  in  writing,  or  in  women  it  is  manifest 
iu  sewing.  Buttoning  and  unlrnttctning  the  chithes  without  the  guiding 
si'nse  of  vision  is  early  im[iit»^sib!e,  even  with  but  little  aniesthesia  pres*- 
ent.  Tlie  patient  is  then  fbuutl  to  \w  unable  with  eyes  i-IommI  to  readily 
touch  with  a  single  finger  a  designat<'d  part  of  the  luMly,  as  the  tip  of  the 
m»se,  its  bridge,  nr  the  ear  lobide.  This  should  be  t<'sted  with  the  fore 
finger  *A'  each  hand  alternately.  Or,  if  directed  to  bring  the  tip  i»f  a 
certain  linger  (rf  earh  hand  in  juxtaposition^  the  eyes  being  shut,  the  act. 
is  itujiossilile  or  only  perlbrmi'd  hoiliitingly  after  several  trials.  In  a 
later  pcrifwl  ail  nujvciucnts  with  the  fingers  and  hand>  may  beeonu*  s<> 
iiico-oi%liiiate  that  eating  and  sclf-ilressing  are  imjMrssible. 

Notwithstanding  the  most  extensive  degree  of  motor  ineo-oi\lination, 
in  an  uneompliented  ease  muscular  ptwer  and  nutritifin  remain  extremely 
good.  The  patient,  if  able  to  Ik'  aVnait,  ran  often  walk  long  distance 
without  more  than  ordinary  I'atigne.  There  is  of  course  no  mot  .r 
paralysis^  save  very  iH'casioual  transitory'  weakness  in  certain  mu>»  h^ 
groups,  unaccitmpaiiied  by  wasting  or  the  repletion  of  degenertition.  Even 
in  the  prcataxic  stage  this  weakness  may  appi^ar  very  unex|K'Cte<lly,  the 
legs  tcnqiomrily  giving  quite  away,  causing  the  patient  to  fidi  jn-ecipi- 
tately  to  the  grianul  as  if  the  infiueuce  of  the^  will  wei-e  suddenly  with- 
tlniwn.  Tins  has  been  es|n'eially  rrirrrcd  to  by  ("han'ot.  In  many 
cases  also  a  sense  of  great  weaknci<is  is  experienced,  <piite  inde|)en<lent 


POSTERIOR  SPIXAL  SCLEROSIS;   LOCOMOTOR  ATAXLA.       189 


[if  exertion,  iliie   ppobably  to  involvement  of  tlic   nerve,'^  ni'  miiscnhir 

Tin*  rleetriail  reaetioiiy  are  never  qnalitntively  alh-re*!,  cvm  in  the 
pnrts  ini»st  affW'te<l  in  inei>-rir«lination,  alth«ni<j['lj  <|U:intit;iti\«'  clian^^rs  in 
tJir*  way  of,  at  fii*Ht,  nimple  incifase,  and,  later,  of  diminution  in  ideutro- 
riintnu'tility,  fxjcur  a?^  might  he  exneeted. 

PiTha|is  the  chief  factor  in  tlie  ]it'odit<*tiou  of  inctwirdi^iation  is 
failiin*  of  the  muscular  sensiibility,  wliit-li  i?.  a  prominent  syni|)toni  of 
the  ataxic  stage  of  the  disease.  A  ^rent  d<'al  ol*  donbt  has  existed  as 
lo  the  chief  e;iuse  of  the  ineo-(>rdi nation  iji  talus.  It  seems,  however, 
■pell  cstabli>heil  that  mere  tactile  antesthesia  i^  little  concc*rned  in  its 
imKluction,  and  that  the  prime  cause,  to  whit-h  the  aniesthesia  can  be 
liut  ctmtributory,  is  widesju'cad  disease  of  the  line  sensory  nerves  which 
are  conccnuHl  in  the  reception  and  eondiH'tion  of  att'ercnt  impressions 
of  niiii?4Mdar  j^ensibilities  to  the  brnitr.  Disease  of  these  nerves  in  a 
minor  degrer  Kyals  to  aboljtiim  of  the  knee  jerk,  although  it  may  ntvt 
l>c  the  s<il«'  i^iuse  of  the  loss.  A  unich  greater  degree  of  disease,  as 
GoH*crs  stjitcs,  is  rtHpiire<l  to  lead  to  inc<j-ordi nation,  and  a  still  gi-eater 
to  prr>d«<'<^  alM>lition  of  pressure  sense. 

Muscular  sensibility  Ixn'omes  finally  so  markedly  demnged  that  the 
'  It  is  ttften  totally  uieable  to  recngnizi'  the  |M)sition  of  liis  extremities 
--ively  moved  in  a  dirci*tion  unknown  to  him,  and  he  is  quite 
unable  to  discrindnate  between  various  degrees  of  pi'esstii'e  exerteff,  as, 
for  in:*tanee,  when  tested  by  weights  of  diflierent  th'gree.  In  examin- 
ing a**  to  the  condition  of  the  nnismdar  sense  the  patient's  eyes  shiiuld 
be  c!o**wl  or  bandaged,  and  with  him  recunibrnt  he  is  tfild  to  jM'rforni, 
in  rotation,  various  movements  with  each  linil),  sueh  as  to  bring  the 
id  of  one  frH»t  slowly  an«l  cjirefnlly  to  the  great  toe  of  the  other,  or 
i*  aske«l  to  describe  the  posttiou  in  whieli  his  limbs  are  placed.  The 
a«4nilar  or  pressure  sense  is  also  ascertained  by  noting  with  objr>et.s 
Minilar  dimensions,  but  of  different  weights,  if  the  degrees  of  dit!er- 
p,  which  normally  are  very  apjiarent,  can  readily  be  appreciated, 
-  of  hyiKTiesthesia  or  hy[jeralgesia  remarked  in  the  first  stage, 
;  |>erhaps  with  plantar  auiesthesia^  give  place  hiter  to  pr**- 
wiii«*c^l  tactile,  |>:un,  (U*  temj)eratine  lt»ss. 
Aiitt'^'thesia  is  most  often  present  in  the  plantar  surfaces  and  njMtn 
heeU  and  toes,  but  may  extend  upward  as  far  as  the  trunk,  and 
[ietim€»*i  involves  the  latter.     Rarely  the  trunk,  and  not  the  limbs,  is 

Heal  of  antesthesia. 

As  a  rule,  pronouuce<l  and  diffused  anie.-»thesia  in  the  opjK'r  extremity 

rrare.     Moderate  blunting  in  tuetile  sense  may,  however,  Ih'  encfjuntered 

in   the  fingers  in  the  second  ^tage  ;  as  Charcift  jwtinted  out,  esju'cially 

noticeable  in  the  area  of  the  tlistribiition  of  the  tdnar  nerve  {along  the 

inner  border  of  the  fon'arm,  hand,  and  middle  finger).     The  patient  is 

unable  to  ft^el  the  fliMtr  nmler  the  feet,  and  wlien  the  anjcstliesia  in- 

-  the  hautl  he  is  often  tpiite  unalile  to  determine  the  jkrimary  <|ual- 

objects  gnis|X'd.     The  an;esthesia   necil   not   lie  sr>lely  tactile,  but 

_i  _     fivolve  the  muscles,  buiies,  ;uid  artienlations,  thus  explaining  the 

inh*5!>!ness  of  the  arthropathies  and  fractures  which  may  oecur.    (Jntve 

|Mjn*r  exists  to  ataxics  fVom  injuries,  sueh  as  burns,  through  the  absence 

the  a[iprtK^*iating  warning  sense  of  pain. 
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Fain  acconipatiyinji;  visctrral  ilii^eiist^  may  likt'\vi.so  Ik-  :^]>^i<^'nt.  Gowi-re 
pfHiits  out  thai  a  .H'\-ero  attack  of  pleurisy  may  tlin^  pi  iiiirecogiiizeiJ. 

Tlio  (l(L'f]>  imjMiiniK'iit  of  j^cnsiliility  niay  Iw  so  j>n>nouiK'<*<l  that  con- 
tratii<in  oJ"  ntiiSi-U's  with  tlie  stnmgest  fanith'i*  or  ^ilvaiiic  current  i* 
x\n\Xv  painless.  The  \\\rvv  fonus  ol"  seiisihility  are  not  usually  atfeeti^l 
e(jually,  ami  pain  nv  tactile  sensation  may  he  alone  involv<*<l.  Tera- 
}Hniture  sense,  on  the  contrary,  is  rarely  singly  diniinislied,  ami  its 
imjiairment  may  be  hut  jiartial,  as  to  heat  or  cold.  Often,  with  tlie 
aernnipanying  diminution,  there  is  a  marked  delay  in  the  apprt^eiation 
of  tactile  pain  or  tetujie'rature  sense  amounting  to  a  niunher  of  second.-. 
Witiv  tactile  and  |)ain  iiupairnu'nt  the  instnirni-nt  stinudating  hoth  senses 
may  cause  apjireciatinn  of  one  some  secoiuls  hcfore  the  other.  Sensation 
may  not  l>e  markedly  tmjuured,  yet  the  seat  of  stimulation  may  not  be 
easily,  if  at  all,  R'Cdgnized.  So  that  the  titillattou  of  one  j^vart — sua  of  the 
foot,  for  instance — may  l>e  referred  to  the  knee  or  ealf,  or  vice  vcradf  or  a 
single  point  of  stimulation  may  he  felt  in  many  places  (polya'sthesia).  A 
cundiination  (eruu'd  alliM-hiria  sometimes  is  eneouriti'red  iu  which  the  sen- 
sation is  referral  to  ijuile  the  wimc  spot  stimulated,  but  <m  the  op|)ositc 
liml).  The  eomlitiuu  of  tactih'  sense  is  ix-adily  imted  hy  the  iise'  of  u 
feather  or  a  piece  of  al>sorheut  cotton,  the  ti[)  of  the  ol>server's  finger, 
or  the  a?sthesionieter.  This  last  is  not  mon'  especially  useful  than  the 
others.  Whatever  is  emph>yed  to  estimate  tactiU'  hiss  shonhl  not  sim- 
ultaneously tend  to  stimulate  the  temperature  or  pain  sense  (/,  c.  should 
be  of  the  body  temjKrature,  and  not  sharp-pointc^l).  In  testing,  the 
patient's  eyes  nuist  lie  closed  or  screened,  and,  unless  the  skin  be  the 
seat  of  undidy  thick  e|)idermis,  the  touch  should  be  very  light.  For 
practical  purjMises  there  is  no  better  a^sthesiometer  than  the  intelligent 
application  of  the  fiiiger-tip,  employing  varying  degrees  of  press*nn* 
accurdi ug  to  lack  of  result. 

If  the  a^sthcsiometcr  itself  be  emjihtycil,  the  extent  at  which  Tumnally 
the  two  pnintsof  the  instrinnent  are  rc<'ognizcd  at  the  slightc^t  di-gree  <if 
separation  in  the  }uirt  cxanuned  must  of  c<nirse  be  known.  These  ujeas^- 
urements  will  be  found  descriltcd  in  all  works  on  physiology,  sf*  need  nut 
he  entnnerated  here.  It  must  l>e  borne  in  mind  that  the  degree  of 
sensitiveness  nften  varies  in  different  jieixms,  and  that  the  ]>ower  oC 
appreciation  is  much  in4'r<'ased   mirnudly  tiy  practice. 

The  ('{Midition  of  pain  sense  may  \w  ascertained  in  various  ways 
rt^ndily  suggesting  themselves  to  any  one;  as,  for  instance,  by  the 
prick  of  a  pin  or,  better,  the  |H>int  of  a  iK-nknife.  A  hint  of  (Jowers 
iti  this  connection  is  of  value.  It  is  that  tt>n  fine  a  point  must  not  be 
employed  in  stimulating  (min  sensibility,  lest  in  the  naturally  \rust 
sensitive  |Kirts,  in  whicli  the  terminal  t>erceptivc  nerve  plexns  is  wide» 
tlu'  prick  4»f  a  fine  (loint  may  he  utdclt,  although  no  loss  of  |ititn 
sense  exists. 

Tem|>en:iture  sense  is  often  afiected  in  tabes,  anivsthesiu  existing^ 
either  to  heat  or  to  coW,  or  to  both,  ]ierhai>8  with  preeptible  delay  in 
appreciation.  Nonnally,  jicrception  of  temperature  s^'use  is  les* 
[>r<»mptly  felt  than  p.ain,  on  account  of  the  time  consumed  in  raising  the 
t<'fn|M'ratui"c  of  the  ]iart  stimulated.  This  delay  is  usually  much  aecon- 
tnated  iu  tabc>.  Tcm|Mi'ratur<*  sense  may  be  so  altered  that  a  moderately 
cold  b<Mly  causes  burning,  and  luve  ecr*w1. 
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Tbc  comlitioD  of  the  temperature   ^en^e  is  tested   hy  ajiplying  cifltl 
ttn<l  hot  agents  to  tlie  skin.     The  writer  ii.siiully  employs  test  tube^  oon- 
ining  water  of  varviiijir  degrees  of  trniptTiitiire, 

The  Termizial  Sta^e  of  Locomotor  Ataxia. — Tabes  is  essentially 

Hin>iiie  di.s<.«iiH'.     Aa  previously  stated,  many  years  may  ela[>se  bef^tm 

!♦*»  «»ns4'r  of  marked  ataxia,  and  e\en  after  entering  the  seeond   stage 

t  tit,  althougli  unable  to  go  abotu  without  assistanee,  may  follow 

I:  (I  vcM5iiion  for  years  wit honi    further  inertnise  in  t lie  symptoms, 

Um»  dist*a?*e,  as  it  were,  tending  to  ivmain  stationary.     More  usually  the 

>rtigression,  thinigh  slow,  and  jierhaps  with  iM't-asional  tempomry  reinis- 

lioiiJi  in  symptoms,  is  steadily  duwnwani,  \nitil,  finally,  inco-onlinatiun 

left  so  extreme  that  liMMUiotion  is  alti»getlter  ini|His>il>te  rvt^-n  with 

uce,  as  \*  al*Jo  the  maiiiteiianee  itf  llit*  sitting  postun*.    The  patient 

then  CNimpelled  to  remain  al>ed,  altogether  helpless.      Aniestliesia  and 

kS  of  the  miiseular  sense  are  extreme.     He  ts  tjuite  unaware  of  t!ie 

ition  of  his  limbs  without  the  aid  of  sight.     The  bladder,  if  it  has 

\M  previously  lieeome  so,  is  now  paretie,  i-etpiiring  the  steady  cmploy- 

ent  f>f  a  eatheter,  and  rhrontr  eystitis  has  usually  superveiiud   with 

•rhaps  s<V(m<Iarv  kidney  disease.     The  reetuni  may  l>e  so  atuestlirtic 

M  involuntary  evaeuatioiL-  of  fan^es  oeeur.     The  patient  may  cujitinae 

thi^,  the  thinl  stage,  in   fair  ecmdition,  altlnuigh   helpless,  for  even 

renty  years,  altljough  the  averjjge  duration  nf  life  after  the  first  af>- 

mmiu^*  i>f  the  di.sease  is  eonsiilcrably  less  than   this,  not  exceeding 

ight  to  twelve  years.    The  miisrnlar  strength  and  nutrition  throughout 

cimrso  of  the  disease   ustially  remain   uuirupaircd,  nther  than  tlie 

ne?*s  natural  from  mere  flae<'idity  and  wasting  of  disuse.     Subse- 

tly,  through  diffusion  of  the  selerotie  proeess  to  the  auterior  eitnaui 

not  infrerpient  ot^eurrenee  if  the  jMitient  is  not  carried  off  by  an 

l^rcurrent   malady,   sneh   as   renal    disease,    pneumonia,  or   phthisis 

ilnMiOaUd — diffuse  wasting  and  flaeridity  iKTur.  with  the  appeantnee  of 

inie   prirfdysis,  with  reaction  of  degimeratittn  in   the  afleete<l  juusrles. 

T  the  disease  may  in  its  upward  progres>  in  the  eonl  reaeli  the  medulla, 

using  dwitii  from  respiratory  implieation.    Bedsores,  although  eommou 

ti»e  thinl  stage,  are  rarely  the  eause  of  death. 

Forms  of  Locomotor  Ataxia. — A|3Jirt  from  the  typical  form  of  tabes 

fle«cri!)e<l,  general  n)enti<in  must  be  made  of  eertain  reeognized  aberrant 

tvpej*.  no  lengthy  d<'st'ri]>ti(»n  of  which  can,  however,  l»e  given  here. 

Thr  mihl  form  is  tiiat  described  by  ( 'harrnt,  and  ineidi^utally  before 

fcmil    to,   in   which,   althougli    the    discasi^    undoubtedly   exists,   the 

Sj-mplums  are  not  prominent  nor  troublesome,  and  after  ap}H.'aranee  re- 

*itation:iry  for  many  years.    Laneinaling  ]Kiins,  although  cwcurring, 

of  no  severity,  but  lo.ss  of  the  knee  jerk,  slight  static  ataxia,  and 

X   iridoplegia  eK'cnr. 

T*th*'tt  iloloromt  (Kemak)  is  a  term  apphed  ti>  what  is  also  called  the 
\itjic  fonn  and  the  fiborfirr/omt^  eharaeterizcil  by  the  extreme  vio- 
of  the  lancinating  pains.  Pains  witli  absent  knee  jerk  may  be 
only  symptoms  for  upward  of  twenty  years.  To  the  abortive 
\v\tt  nman/'otw  tnbrn  essentially  l)elongs,  since,  frei|uently.  with  the 
t  of  early  optie  atrophy,  other  synii»toms  of  imjilication  of  the 
uml»ar  cord,  save  the  loss  of  the  knee  jerk  if  present,  sink  into  the 
ckgronml. 
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Vie  ii€rert\fofm^  described  bv  Diicheniio,  is  tliat  in  wliich  nearly  aJl 
the  elsismi^jil  symptoms  ontnir  and  are  ivniarkable  for  their  inrensity. 

An  (tntfr  font)  i>  sdsfi  dest-ribed,  in  wliich  thr  syniptMnis  run  a  rapid 
course,  and  the  third  or  pandytie  stage  is  arrived  at  in  nearly  as  many 
niontlis  as  it  ordinarily  takes  years  to  reach. 

Tiie  twrvicaf  form — (piite  rare — is  that  in  whieh  the  syni|itoni.'  liave 
onset  in  the  arms.  The  lejirs  are  bnt  little  if  at  all  affeeted  at  fir?t, 
Oas«*s  fnive  been  re{»ortetl  by  S.  Weir  Mitehcll,  J.  K.  Mitehell,  H.  C 
WimmI,  Martins,  Hi-rnhardt,  anil  Eir-hhorst.  Marie  ui"ges  caution  in  nnf 
eotd'iisinp:  this  inrin  with  syrinjL^^oniyclia, 

The  lirycfliinrtf  form  (Friedreich's  ataxia)  is  descrih-d  in  another 
section  (p.  22i>). 

A  mre  form  is  the  kemiafa.i'icy  in  which  the  symptoms,  althongh 
bilateral,  are  much  more  pranounccnl  on  one  side. 

Certain  other  forms  are  dcserilied  in  the  books  which  are  simply 
tabes  complicates!  with  other  spinal  or  cerebral  tliscasc.  Tims  the  [xiro- 
plrt fie  form  is  that  in  which  the  sclerosis  lias  invadtnl  the  lateral  eolnmn^, 
causing  what  is  termed  by  (iowcrs  aiaxiv  jitfvapiftfm. 

The  mcnhu/ffie  form  is  that  in  which  implication  <if  the  spinal 
meninges  in  the  disease  give»  rise  to  symptoms  refendde  thereto,  nueh 
as  severe  spinal  jxnn  and  tendernes-s  and  tlilfriseil  cutaneons  hy|K'nes- 
tliesia. 

A  tuA  infrequent  complication  of  tabes  is  general  jKiresIs  of  tlie 
insane.  Some  regard  the  coincidence  of  the  two  diseases  as  n'presenting 
a  sjM'ctal  foruL  Certainly  the  two  maladies  aw  often  combined,  not  in- 
fretpicnlly  starting  with  symjvtonis  of  tabes,  antl  terminating  M'ith  these 
phis  those  of  genera!  }Kircsis.  It  ninst  be  borne  in  mind  that  the 
diseases  have  one  symptom  in  common,  the  loss  of  the  juipil  light  reflex, 
arnl  that  syphilis  is  a  citmmon  antcccdcut  in  both. 

Myelitis  (a<'Utc  or  chronic)  may  alsrt  occur  during  the  course  of  tube*, 
adding  its  s|H'cial  symptoms  to  the  coniplexns  prisent. 

Mnsetdar  atr<tphy  complicates  talics  with  some  frequency.  Thi^s 
may  be  f/tneral,  occurring  as  a  defiiute  aflcetion  either  in  the  second  or 
third  stage  (true  progressive  muscular  atrophy)  as  a  result  of  the  disease 
inva<ling  the  ganglitm  cells  <»f  the  anterior  cornna  ;  t)r  hral,  due  either 
to  involvement  r>f  trophic  centres  or  more  usually  (as  Dejerine  lias 
shown)  to  degenerative  atrophy  of  the  jM-ripbeiid  nerves. 

Occurring  as  a  part  of  muscular  atntphy  arising  from  invasion  of  the 
trophic  centres  are  genera!  amyotrophy,  ophthalmoplegia,  and  bulbar 
[wdsy. 

Ilnniirtfophif  of  the  fmupie  is  of  not  very  infrequent  o<^enrn*n<'e  in 
tjd»cs,  and  is  due  to  a  <!cgeneiiitive  centnd  (medullary)  lesion.  This 
«H'«'urs  as  a  late*  sym|>toiu,  and  was  first  reuuirked  in  ci>rntection  with 
tabes  byCharcot,  It  should  l)e  stated  in  this  connection  tliat  henii- 
atrop!iy  of  t!ic  t(>ngnc  has  Ijeen  noted  ttccurrinij  in  general  jmn'sis,  and 
as  a  hit*'  lesion  of  syphilis  a]>art  IVfun  talies  and  general  paresis. 

1*K<m;n<iisjs. — Th<'  |»resenee  of  indicatitnis  i>f  tabes  must  of  course 
always  be  viewed  with  the  greatest  seriousness,  and  a  guarded  prognosi.**, 
even  in  the  earliest  stage,  given.  It  must  be  appare^nt  that  the  earlier 
in  the  disease  the  ease  comes  under  observation  tiie  greater  tlic  »>p|Mir- 
tunity  for  arrest  ami  improvement.    HJnce  the  disease  is  dejjendcnt  u|x»n 
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m  iMtiml  dcgrncmtion  the  immediate  omise  of  whieli  we  are  tiuite  ign<>- 
lant,  ntwl  for  the  cure  of  whieli  im  sjM'eifie  yet  exists,  it  is  easy  tn 
comprehend  the  iiatuml  progresijlve  teiRlencv  usiwlly  shiiwn,  and  lunv 
ftitilr  the  hopf^  of  uetiml  cure  can  be  iti  a  aise  suftieieiitly  advaneed  to 
\\  ''  f  -yniptonmtifjdly  distinct  destnietioii  of  tissue  by  the  sclerotic 
:  The  jiiost  iin|i«»rtant  point  I  have  in  mind  in  the  propiosis  and 

•  -  when  the  disease  is  eneonntered  in  its  aetnal  ineipieney 
j  h  l.»gie  eondition  has  probaljly  not  yet  advaneed  beyimd  u 
n)ndtlion  of  men^  molei-uhir  altenition — one  of  {lenin^ed  nutrition.  If 
tbi;*  nutritional  ahemtion  can  Ik*  stayed  and  the  toxie  blmxl  8tiite  under- 
lying the  lUsease,  if  not  sjieeifieally  antkhtted,  measiiratdy  overcome  by 
nroper  hy^jienic  means  and  by  drn^,  as  is  [>!ansibte,  much  may  lie  ho[)ed 
MW  in  the  line  of  aettial  enre.  It  is  easily  understotrti,  in  considering  the 
pBtllolGK)'  and  natnnd  history  of  the  disease,  tliat  the  nature  of  the 
progiKMts  larj:;ely  <le|)ends  not  otdy  n(»on  the  stage  in  whicli  the  case  is 
CDOOttntored,  hut  n|Kjn  the  individual  |»<'eidiarity  or  Hiis<'eptibility,  as  is 
flhown  in  certain  east's  by  a  natural  tendency  tuwanl  in<inccd  or  sp<.m- 
taations  urn'st,  and  in  otiiers  by  a  rapitl  di>wnwanl  ti-ndcney  despite  all 
thnt  ••nn  Ik*  dt»ne. 

That   not  only  arrest,  so  that  the  ataxic  stage  is  never  reaehed,  but 

K*ttial  cure,  may  occur  in  the  first  stage  tliere  is  slight  douiit,  and  even 

the  i*econd  i?tage  much  may  Vte  commonly  done  towanl  arrest  of  the 

!*l  troublewime  nymptoms  for  htng  |M*riodsi,  if  not  permanently.     In 

"  ird  stage  little  is  to  be  h(*|K'd  for,  althongb  oc("asit)nally  bedridden 

have  iK'cn  practically  returned  to  the  second  stage.      In  true 

pn'o^-fiing  syphilis   scnis   not    to  intluencc    the   progno.sis,   since 

ply  if  ever  is  an  antilnetic  treatment  of  avail. 

CV»ni!eniing  the   prfjgnosis  of  sjKvial  symptoms  a  word  .should  be 

lancinating  ]mins,  usually  regarded   a>   the  most  obstinate,  as 

'are  nncpieslionably  the  most  distressing,  symptf»ms  of  the  disease, 

!«»  often  helpfully  influenced  by  susjx'nsion,  especially  in  the  cases 

I  which  the  disi'ase  is  stationary,  that  unless  a  markedly  progressive  down- 

1  tcndcru'V  is  shown  by  the  tabetic,  hope  of  Itcnelit  may  be  extended. 

Ill'  bladder  symptoms  and  inipotenee,  as  well  as  static  ataxia,  and 

^tuptl  niarktnl  dynamic  atiixia,  are  also  often  improved  bj  sus[)ension 

iilher  meai*nn'.H  to  be  later  discuss^'d. 

be    cri^^es,  especial ly  when    dependent  upon    degeneration    of  the 
ve^  involve<l,  are  not  usually  atnenable  to   treatment.     Wlu^n   de- 
f'udent  njKin  a  toxic  blcHKi  state^  improvement  may  tjuLvur  under  profn-r 
hygienic  and  mctlic^d  measures. 

Fi>r  optic-nerve  atrophy,  if  at  all  advanced,  little  can  be  done.     As 
eforc  stateil,  these  caiM?^  usually  steadily  pr^^gress  to  complete  blintlness. 
irely.  and  then  in  the  most  incipient  cas4>s,  arrest  under  treatment  has 
ccurr»'<l.     The  influence  of  the  occurrence  itf  uptic-nerve  atrophy  on 
pnndy  spinal  symi)toms  has  l)een  Iwlbre  considercil. 
CVjniplicrations,  such  as  chronic  cystitis,  renal  disease,  phthisis,  and 
mrfic  regurgitation,  naturally  render  the  prognosis  uineh  moi-e  uufavor- 
:)le,  materially  shortening  tin*  life  of  the  iitaxic. 
OiAGXiisi.s. — The  diagnosis  of  tabCs,  more  esj)ecially  in  the  early 
often  l>eset  with  great  difficulty  :  it  is  well   to  recognize  this} 
lan,  lest  unfoi'tuuate  error  arise. 
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In  cases  with  paucity  oi'  symptoms  the  n^e  sh<mhl  always  hv  taken 
into  acfuiint  aiul  cornjmrcd  with  that  already  stated  at  which  tal>cs  is 
most  coniiiiou,  and  a  searrliin^  iiujuirv  shoidd  he  made  as  to  evidences 
of  previous  six^eitie  inteetion.  While  the  mere  history  ot'  svphilis 
caoiiot  sujj^est  tabes,  since  from  the  standpoint  of  sy|)liilis  alone  tahes 
is  not  cr.iinnion,  yet  the  fact  of  its  past  oeenrrenee,  with  the  pre^ieiiee 
of  syniptonis  suj^rpestive  of  tahes,  lends  additional  weight  to  their  j)rnb- 
able  chanirtcr.  The*  physician  should  not  readily  be  satisfied  with  a 
niert^  netrativc  rejoinder  in  answer  to  a  geneml  inquirk' as  to  lues,  hut 
shonhl,  in  as  i,^uanK'd  an*!  jxilitie  a  manner  as  the  nature  of  the  in*|uiry 
deniantis,  {iscertain  if  there  have  been  noticeable  evidences  of  a  primary 
sore,  or  of  sectuidary  skin,  and  mneous-mendrrane  lesions,  or  oi'  tertiar}* 
manifestations  years  before  ;  and,  il'  so,  if  these  received  a  thoroutjh 
mercurial  cour-c.  Tins  fact  is  of  value  not  only  diagnostically,  but 
al8o  therajR'Utically,  as  will  be  pointed  out  luTcafter. 

With  or  without  a  history  of  syphilis,  should  seveml  of  the  common 
symptoms  of  tahes  be  present,  such  as  the  Argyll-Htjbertson  pupil,  loss 
of  the  knee  jerk,  lightuiuir  jiain,  with  or  without  l\ond)eri«:'s  >ijxn,  the 
diagnosis  may  he  accepted  as  established  (juitc  hevinKl  (jnestion.  But  this 
assemblage  of  symptoms  is  not  always  usual,  and  we  are  often  adletl 
upon  to  decide  cases  in  which  jjcrhnpfi  but  one  signal  symptom  exists,  and 
only  a  few  minor  general  ones  of  no  very  direct  diagnostic  importance. 
The  value  of  each  symptom  must  then  he  cari'fully  weighed  and  placed 
witb  that  of  the  others.  It  must  l)c  considered  in  what  otiier  «Iisease  or 
diseases,  if  any,  these  arc  of  likely  occiUTcncc,  and  if  any  of  the  symptoms 
are  jxridiar  to  tabes.  This  cjin  he  said  of  the  triad  above  mentionctJ, 
whicli  inchules  the  loss  of  the  pupil  reflex  to  light.  Since,  as  I  have 
before  narrated,  the  knee  jerk  may  ap|>areutly,  very  occasionally,  l>e 
absent  in  iu'alth,  and  since  alsi>  sevcml  other  afl'ections  of  tlie  nervous 
system  luive  this  symptom^  with,  also,  ataxia,  it  cannot  Xm^  reganlnl 
as  of  as  much  value  as  is  the  prcsi-nce  of  the  Argyll-Rtibcrtstai  condi- 
tion of  the  pupil — the  presence  of  which  should  at  once  suggi^st  a  stn>ng 
suspicion  of  either  tabes  or  gcncrid  jmresis.'  Ttds  symptom  would  be 
reganled  as  of  more  value  than  the  loss  of  the  knee  ji-rk  were  it  as 
constantly  present.  Regarding  loss  of  the  knee  jerk,  the  question 
arises  as  tf>  its  exact  vabie  in  the  diagnosis  of  tabes.  Alone  we  can- 
not reganl  this  absence  other  than  with  mere  suspicion,  but,  noted 
to  accomi>any  lancinating  pains  and  slight  inco-4)nlination,  the  diagnosis 
is  quite  assured,  especially,  as  will  be  later  pointed  out,  if  care  be  taken 
to  eliminate  a  form  i>f  neuritis  in  whii-h  ]iains,  inctj-orrlination,  and  loss 
of  the  knee  jerk  {ire  present.  This  is  the  easier  if  the  pains  are,  as 
stated,  of  the  characteristic  huicinating  sort.  When  lo.ss  of  the  knee 
jerk  and  luit  one  or  two  niin(>r  synipttuns  are  present,  the  diagnosis  is 
often  puzzling  in  the  extreme.  To  illustrate  this  a  few  examples  may  be 
cited  :  Thus,  thive  years  ago  I  sjiw  a  t^asc  with  Dr.  I^wis  Ri'inton  in 
which  with  history  of  early  syphilis  there  had  been  present  indications 
of  nenml  derangement  of  stmie  months'  dunttion.  The  patient  was  a 
man,  agt^l  f\u*ty,  engtiged  in  a  Itnsiness  which  necessitated  hmg  an<l  con- 
tinuous mental  applicatitui.   There  was  a  history  of  overwork  dating  for 

'  Uccamion&lly  llie  Ar^yll-Kobertson  pupil  \\%s  been  noted  occtirrinjj  in  olher  dog^a- 
entive  dueaaes,  mad  sometimes  alone  ixa  a.  single  sftjuel  of  a  long  preceding  syphilis. 
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years.  His  health  had  stood  the  strain  until  recently.  The  symptoms 
(largely  mental)  were  to  my  mind  those  of  pronounced,  though  simple, 
nerve  exhaustion  of  easy  assignable  cause,  plus  eye-strain,  which  was 
found  to  exist.  Certain  of  the  mental  symptoms  were  temiwrarily  quite 
removed  during  the  use  of  atropine  pending  refraction.  But  there  was 
als«»  present  loss  of  the  knee  jerk,  even  to  reinforcement.  This  naturally 
(■auseil  tal>es  to  be  suspected.  A  thorough  search  for  other  symptoms  re- 
vealed nothing  characteristic.  No  other  assignable  cause  for  the  loss  of 
the  patellar  tendon  reflex  was  evident.  Dr.  Brinton  then  recalled  that, 
in  seeing  the  patient  several  years  before  for  another  ailment,  examina- 
tion for  the  knee  jerk  as  a  matter  of  routine  showed  its  absence.  The 
patient  now  informed  us  that  its  absence  had  been  noted  by  himself 
when  a  boy  at  school.  Subsequently,  under  proper  hygienic  and 
meflieal  treatment,  all  symptoms  disappeared.  This  case  is  interesting 
because  of  the  presence  of  obscure  nervous  symptoms  with  absence  of 
the  knee  jerk,  which  might  have  led  one  to  the  diagnosis  of  presumable 
early  tabes,  especially  in  view  of  the  preceding  common  causal  factor, 
i^yphilis. 

The  most  common  affection  with  which  tabes  is  likely  to  be  confounded 
IS  peripheral  neuritis,  especially  that  occurring  as  the  result  of  diphtheria, 
diabetes,  or  the  abuse  of  alcohol.  In  that  of  diphtheria^  and  diabetes 
but  slight  or  no  ataxia  may  be  present,  the  case  well  simulating  the  first 
stage  of  tabes.  But  in  these  affections,  depending  as  they  do  upon  a 
oearitU,  we  have  indications  of  motor  weakness  in  addition  to  the  ataxia 
and  undoubted  qualitative  electrical  alterations  (which  should  always 
be  searched  for)  in  the  paretic  muscles,  and  perhaps,  as  nearly  always 
in  arute  alcoholic  peripheral  neuritis,  tenderness  in  the  aflPected  muscles. 
In  diphtheritic  neuritis,  too,  a  history  of  indications  of  preceding  sore 
thpdt  is  usually  evident,  and  often,  subsequently,  there  is  also  found 
laralysis  of  ac<*omm<Klation  and  of  the  palate. 

It  must  Ik?  rec5ille<l  in  this  connection  that  all  cases  in  which  the 
knee  jerk  is  aUjlisheil  in  dial)etes  are  not  necessarily  those  of  peripheral 
neuriti-  alone,  since  changes  in  the  )X)sterior  columns  of  the  cord  have 
lieeu  found  in  this  disease,  evidently  due  to  the  toxic  blood  state  present,* 
a-*  they  have  l)een  also  in  other  diseases,  such  as  pernicious  anaemia.  In 
**rtain  cases  of  presumed  dialx?tic  peripheral  neuritis  difficulty  in  diag- 
n***!?*  is  *KX?asionally  very  great.  Thus  Grudo-^  records  a  case  in  which 
be  first  diagnosed  tabes  complicated  with  diabetes,  since,  in  addition  to 
pnmouncie*!  glycosuria  and  symptoms  such  as  might  have  Ix'cn  due  to  an 
acciMnpanying  jieripheral  neuritis  (ataxic  gait,  panesthcsia,  and  lancinat- 
injr  pains  in  the  limbs,  with  flabbincss  and  atrophy  of  the  leg  muscles, 
markf-d  ataxia,  absent  knee  jerk)  there  was  bilateral  myosis  with  loss  of 
thf-  light  ami  accommodative  reflex.  Under  treatment  tiio  diabetes  greatly 
impnive<l,  and  in  the  course  of  a  year  the  pupillary  immobility  had  dis- 
^ix-atvil,  as  had  partly  the  ataxia.  The  knee  jerk  remained  absent. 
Thi"?  cas<',  from   the   improvement  in  certain  symptoms,  (irube  finally 

■  I>*^  ft(  the  knee  jerk  is  very  common  following;  even  slight  attacks  of  diphtheria, 
»ith  D**  other  indication  of  nerve  derangement. 

-  Sre  a  r«l»*T  by  William!»on  :  "Changes  in  the  Posterior  rolumnsof  the  Spinal  Cord  m 
IiiaWs   Mellitas"  Brit.  Med.  Jnnrn.,  Feb.  24,  181»4.     Other  references  are  San<lmeyer, 
iMnt^h.  Arrkirf.  kUn.  Med.,  Bd.  50,  and  Leyden,  Wu-n.  nmi.  Woch.,  No.  21,  1893. 
'Sfmnd.  CmtralbL,  Jan.  1,  1895. 
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rfgiinlefl  as  one  of  |>enpln'ral  iieuritis  due  to  tabes,  altlioiii^h  certain  of 
the  syinptoms  imlicato  tliat  slight  degenerative  changes  may  have  Hke- 
wise  4iceurred  in  the  cnrt], 

Tliat  h(.*s  of  the  knee  jerk  may  m^eiir  in  eliroiiie  malarial  iKJisoning, 
with  the  presence  of  other  syiiiptoni8  simnhitiug  hx'()ni(it4)r  ataxia,  anti  not 
l>e  dependent  npon  diseoverahle  nenritis,  I  have  nowhere  seen  remarked. 
The  following  case  of  my  (»wii  is  of  great  interest  in  this  regjinl,  >ince 
for  a  jih(»rt  time  I  was  myself  inelineil  to  view  it  as  one  of  early  taWs: 
J.  h ,  aged  tiiirty  years,  stutionarv  engineer,  first  eame  under  observa- 
tion in  Ajiril,  1K89,  Of  roljust  build,  weight  190  |M»unds  ;  <lenied  lues. 
He  ha<t  hinl  ibr  two  or  tfiree  years  preceding  an  attack  of  intermittent 
malariid  fever.  Had  noticed,  fi>r  some  little  time  befon^  he  consiidted 
me,  three  or  four  times  weekly  fevemhness^  not  preceded  by  chill  nor 
*<ncceeded  by  sweat.  The  eyes  on  these  occasions  seemed  *'  lull  i>f  sand," 
and  he  was  marke<lly  languiil  and  soporose.  Gastri**  symptoms  wrre 
present,  indicative  fif  hypfreldorhydria,  and  there  was  intestinal  indi- 
gestion. The  spleen  was  notably  enlarged ;  other  organs  normal. 
There  had  been  lost  nineteen  pounds  of  tlcsh  in  nine  months.  He  was 
given  12  grains  of  quinine  daily^  with  arsenic,  and  (X-casional  nightly 
dost^s  of  pudophylluni  or  calomel.  Rapid  improvement  oreurred.  Fe- 
brile and  other  Hyniptoms  disappeared  and  weight  was  regained.  Treat- 
ment was  diseontiiutcd  in  a  short  time.  He  re-presented  himself  in  the, 
spring  of  1891,  complaining  only  ni'  inalality  for  coitus:  neither  erec- 
tion nor  ejacniatiou  was  possible,  and  there  was  loss  of  sensation  about 
the  genitals  and  absence  of  the  cremasteric  refiex.  »Sexual  jwwer  liad 
slightly  failed  Ijcfoiv  he  had  previously  seen  me,  but  of  this  he  then  had 
made  no  remark.  Now  ."^exual  loss  M'as  al>solntc.  At  this  time  no 
other  synvptonis  were  eomplainiHl  of  except  cold  extix'mitiesand  a  tend- 
ency to  vertigo.  No  I'urther  loss  of  tlesh  had  <icfurred.  1  did  not  refer 
to  the  early  notes  of  bis  case,  and  bad  entirely  ibrgottm  that  lu-  pre- 
viously bad  bad  nndarial  infection.  The  knee  jerks  were  both  absent, 
even  to  reinforcement.  Station  was  normal  and  pupillary  light  i-eJlex 
]>resent»  Plantar  reHex  was  absent  and  slight  plantar  aniestliesia  present ; 
<*oId  feet  wert^  habitual.  Strychnine,  arsenic,  zinc  phosphide  and  valer- 
ianate, and  daniiana  were  ordered,  either  eondiinctl  or  singly,  and  con- 
timietl  for  sc\'cnd  months.  Slight  ereetive  power  returned  iiiulcr  this 
treatment  pursued  for  some  time.  The  knee  jerk  continurnl  absent.  I 
now  sent  him  to  my  service  at  the  Jefferson  Hr»spital,  where  I  began  sus- 
pension, employing  it  three  to  five  times  weekly,  all  drugs  being  tliscon- 
tinned.  Sc-xual  power,  whicti  had  ceased  to  improve  iK'yond  ability  to 
obtain  semi-tTections,  with  premature  ver\'  small  cjacnlatious  dnring 
coitus,  nnder  the  drugs  nsctU  returm'd  after  a  few  sus|)eiisions  tone 
month  of  treatment).  Knee  jerk  bad  then  i\^a{>|M.>ared,  at  first  slng- 
gislily  and  to  reinfVuvement  only  (notieealdc  oidy  as  a  slight  crossed  re- 
flex ).  But  subse(|ucnt!y  without  reinforcement  the  knee  jerks  were  readily 
obtainable  and  were  manifest  l>oth  as  a  {lirect  and  as  a  crosse<l  response. 
8u>|H'nsion  wa>  di.s«?ontinued  after  a  two  months'  trial,  and  in  a  shon 
time  he  relapsinl  into  the  former  condition  of  impntence,  with  the 
renewed  sluggishness  of  tire  knee  jerk.  There  was  at  no  time  muscular 
wasting  or  other  indications  of  [vsiresis.  The  electrical  rcactii>ns,  taken 
on  several  (xrasions,  were  normal.     Now,  more  closely  pursuing  the 
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early  history,  it  was  noted  that  he  had  previously  suffered  from  malaria 
ami  lx»cn  treated  for  the  same  with  success.  Examination  again  disclosed 
viTv  <le<*ided  enlargement  of  the  spleen.  He  was  placed  on  full  doses 
of  ({uinine  with  arsenic,  and  given  small  doses  of  podophyllum  at  night. 
Two  Turkish  baths  were  taken  weekly.  This  treatment  was  continued 
>teadily,  with  occasional  intermissions,  for  a  number  of  months.  The 
spleen  had  greatly  decreased  in  size  in  three  weeks,  and  he  was  percept- 
ibly brighter,  prolxibly  tlue  to  improvement  in  erective  power  and  in 
circulation.  A  few  weeks  later  it  was  noted  all  symptoms  had  disap- 
peare<l.  The  knee  jerks  were  active,  plantar  ansesthesia  gone,  sexual 
power  nearly  normal.     He  lias  rcmaineil  well  to  the  present. 

Other  forms  of  pseudo-tabes,  with  which  locomotor  ataxia  in  its 
more  develope<l  form  is  likely  to  be  confused,  are  especially  peripheral 
neuritis  of  the  ataxic  variety,  due  to  alcohol  and  to  arsenic,  and  mere 
functional  ataxia,  the  so-called  neurasthenic  pseudo-tabes.  The  diag- 
nosifi  in  multiple  neuritis  usually  hinges  on  the  less  chronic  onset 
(U!»ually  acute  in  multiple  neuritis^  and  the  association  with  the  symp- 
toms of  inco-ordination,  those  of  aistinct  paresis  or  paralysis  of  certain 
frroups  of  muscles,  such  as  (in  alcoholic  neuritis)  the  extensors  of  the 
feet  and  hands  (causing  foot-  or  wrist-drop),  which  soon  exhibit  qualita- 
tive and  quantitative  electrical  alteration  and  some  wasting.  Tender- 
ness on  pressure  is  felt  in  the  muscle  groups  affected. 

In  peripheral  neuritis,  however  caused,  the  pains  are  never  of  the 
di<stioct  lancinating,  deep-seated  character  present  in  locomotor  ataxia. 
They  are,  on  the  contrary,  of  the  nature  of  neuralgia,  usually  being 
limited  to  certain  nerves,  and  are  apt  to  be  associated  with  areas  of 
tenderness  on  pressure  over  the  paralyze<l  muscles,  and  in  alcoholic 
neuritis  with  unprovoked  muscular  pain. 

In  functional  or  neurasthenic  nseudo-tabos  there  may  be  pains,  inco- 
ordination, fiartial  impotence,  and  diminished  knee  jerk ;  but  none  of 
the^'  symptoms  are  of  the  prwise  ehanicter  apt  to  be  encountered  in  a 
well-markKl  cast*  of  tabes.  The  symptoms  are  also  usually  of  abrupt 
^►n-iet,  more  cf»mnir)u  in  women  than  in  men,  and  there  is  usually  no 
hL-t*ir>'  of  syphilis.' 

The  diagnosis  between  tal>esand  cerebro-spinal  sclerosis  is  commonly 
easily  made,  even  with  the  presence  of  ataxia  in  the  latter,  and,  as  occa- 
sionally fK-curs,  optic  atrophy.  The  ataxia  is  (►f  a  coarse,  jerky  character, 
such  as  is  observeil  in  cerebellar  tumor,  and  affects  oftentimes  as  much 
the  mtLBcles  of  the  trunk  and  upper  as  well  as  the  lower  extremities. 
Thi:-,  t^igethfr  with  tremors,  characteristic  stammering  sjxiech,  vertigo 
and  nystagmus,  exaggerated  knee  jerks,  absence  of  lancinating  pains  and 
pupillar>'  symptoms,  renders  the  diagnosis  a  matter  of  slight  difficulty. 

Paraplejrijis  of  onlinary  form,  such  as  spastic  due  to  primary  or 
»*Ci»n<iarj'  lateral  sclerosis,  or  that  du(*  to  the  disease  of  the  posterior 
and  lateral  cr>lumns,  show  exaggenite<l  knee  jerks,  ankle  clonus,  with 
ab-ence  of  psiins  and  antesthesia.  In  the  former  there  is  no  trace  of 
ataxia,  awl  there  is  a  typical  spastic,  ])aralytic  giiit.  In  j)oster(vlateral 
sclentsis  there  is  at  first  ataxia,  succecdnl  later  by  a  spastic  condition 
of  the  muscles  and  the  gait  of  lateral  sclerosis. 

'  In  the  diaifnosis  of  neura-Hthpnic  |>sendo-tal>es  Marie  lays  stress  on  the  preservation 
in  men  of  rhe  crenuu>teric  reflex,  with  the  presence  of  partial  or  complete  imi>otence. 
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The  separation  of  cerebellar  disease,  such  as  tumor,  from  locomotor 
ataxia  is  accompliirihed  by  taking  cdgnizance  of  the  dit!erence  in  the 
character  of  the  ataxia.  Thus  in  cerebellar  disease  the  gait  is  reeling, 
like  that  of  a  dnmken  man,  the  trunk  muscles  being  a*  much  or  more 
implicated  than  the  le^s.  There  are  also  alisence  of  lightning  pains,  and 
the  presence  always  of  severe  headache,  an<l  usually  of  optic  neuritis, 
vomiting,  vertigo,  and  inci-eased  Init  unequal  knee  jerks.' 

Syphilis  of  the  spinal  cord  is  sometimes  indistinguishable  clinically 
from  true  tabes,  from  which  it  ditlers  totally  iu  histological  character. 
Cases  of  this  snrt  nuist  therefore  be  treated  as  those  uf  tabes.  It  must 
be  borne  in  mind  that  syphilis  of  the  conl  may  <^»ceur  not  only  as  early 
as  the  third  month  after  the  primary  lesion,  but  as  late  as  twenty  years, 
so  that  a  distance  in  time  t»f  great  or  minor  degree  separating  the 
primary  lesion  frnm  the  appLnir.nice  of  symptoms  of  the  spinal  malady, 
cannot  esjR'cialty  be  alhiwed  to  weigh  in  favor  of  either  affet^tion  in  diag- 
nosis. l\>iually  cases  of  cord  syphilis  presenting  symptoms  that  reallv 
ciitifuse  are  apt  to  display  certain  irregidarity  of  manifestation  which 
serves  to  assist  in  the  ditferentiation.  Thus  the  {mniplegic  symptoms 
tend  to  predominate  metre  on  one  side,  as  Gcrhardt  has  pointed  out,  and 
there  are  often  cerebral  manifestations.  When  syphilis  attects  the  bhKKl- 
vessels  as  well  as  the  meninges,  sud<len  exacerbation  t>f  the  spinal 
symptoms  is  not  uncommon,  with  rapid  onset  ttf  parai>legia.  Gerhanlt 
remarks  that  shoidd  the  syphilitic  jiroeess  invade  the  spinal  cord,  tJie* 
cervical  region  is  that  gcnendly  sekrte<L-  A  true  sypliilitie  at!ection, 
HUch  as  a  gumma,  may  coexist  with  posterior  sclerosis,  causing  .-ymptoms 
of  its  own  and  a  blending  of  those  of  the  two  maladies,  not  only  puz- 
zling to  comprehend,  but  impnicticable  '  to  accurately  diagnose,  even 
when  the  fact  of  the  possible  coexistence  of  syphilis  of  the  cord  and  a 
true  posterior  sclerosis  is  borne  in  mind. 

Tkkatmknt. — As  before  (hvclt  u])on,  although  tabes  seems  in  the 
vast  majority  of  c-ases  to  be  ilept'iident  upon  precetling  syphilis,  it  is  not 
histoIogi<'ally  a  syphilitic  disease,  the  lesions  of  the  typical  affection 
approaching  nowise  those  of  tertiary  syphilis.  These  latter  are  rather 
to  be  coiisidercil,  as  |Hiiutetl  out  by  Stnimi>cll,  as  degenerative  sequels 
of  syphilis,  the  result,  probably,  of  the  pnwluctiou  of  a  non-organized 
toxin  in  the  b(Hly,  over  which  autiluetic  tivatnieut  is  without  inttiienee. 
This  fact  siH-ms  quite  well  establishexl,  and  is  itf  the  utmost  imjKirtance, 
^ince  the  ntere  clinical  relation  t>f  tabes  to  syphilis  has  led  many  in  the 
past  to  infer  an  existing  jiathological  sequence,  and  hence  to  ex(>ect 
thenipeutic  results  in  a  line  with  those  obtainetl  from  the  employment 
of  mercury  and  imlides  iu  syphilis.  Thig  view  has  lutl  4tuly  given  rise 
to  much  ilisap}}ointmcut,  but  has  actually  been  provocative  of  harm, 
since  it  has  led  often  to  the  injudicious  use  of  agents,  the  t<K»  free 
em[)loymeut  of  winch,  when  not  indicated,  eould  only  l»e  detrimental. 
Thus  in  many  cases  of  typical  hx'omotor  ataxia  in  which  the  generul 
condition  of  jdiysiciil  tone  has  been  ilepressed,  an  energetic  and  long- 
continued  nu'reurial  course,  pursued  far  beyond  that  neccssjirv  for  diag- 
nostic or  for  intelligent  tberaj>eutie  ends,  has  seemed  fiually  U>  hasten 
rather  than  arrest  the   progress  of    the  dii*ea«e.     All   who  have  had 

*  If  optic  atn>t>hv  is  eucoiinteiied,  it  i»  iilwnvs  post-neuritic,  and  not  priniarv. 

•  Berf.  klin.  IVocL,  No.  50,  15*93. 
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experience  in  the  treatment  of  tabes  have  seen  instances  of  this  sort. 
It  cannot,  therefore,  be  too  strongly  urged  that,  however  close  the  con- 
nection between  tabes  and  lues,  the  former  is  in  its  typical  pathological 
character  not  syphilitic,  and  hence  not  amenable  to  luetic  treatment. 
This  rational  inferential  fact  is  now  most  abundantly  supported  by 
clinical  evidence.  Yet,  notwithstanding  this,  it  is  also  unquestionable 
that  in  repeated  isolated  instances  in  the  experience  of  all  who  have 
seen  many  cases  of  disease  of  the  spinal  cord  it  occurs  that  the  judicious 
use  of  mercury  in  the  early  stage  of  what  has  been  symptomatically 
diagnosed  locomotor  ataxia  has  resulted  in  not  only  staying  the  disease, 
but  in  removing  all  symptoms  thereof.  The  occasion  of  this  is  the 
occurrence  of  a  syphilitic  affection  of  the  cord  which  from  mode  of 
onset  and  general  clinical  character  and  situation  (due  either  to  syphilitic 
new  formations,  such  as  meningeal  gummata,  or  to  syphilitic  disease  of 
the  bloodvessels)  originates  symptoms  totally  indistinguishable  from 
those  of  true  tabes.  Instances  of  this  are  now  so  numerous  in  litera- 
ture that  the  fact  of  their  frequent  occurrence  cannot  be  neglected. 
Thej«?  cases  must  be  classed  clinically  with  those  of  tabes,  since  they 
are  often  totally  inseparable. 

Recently  Ewald  *  relates  a  most  instructive  case  of  this  sort,  in  which 
there  were  present  static  and  dynamic  ataxia,  absent  knee  jerk,  partial 
tactile  ansesthesia,  and  temperature  sense  loss,  with  absence  of  the  pres- 
sure sense  and  the  pupillary  light  reflex.  The  necropsy  showed  no 
changes  indicative  of  true  tabes,  but  instead  a  chronic  fibrous  and  gum- 
matous spinal  arachnitis  and  a  diffuse  chronic  interstitial  myelitis,  asso- 
ciated with  endarteritis.  The  process  was  syphilitic  purely.  It  began  as 
an  interstitial  proliferation,  which  proceeded  from  the  periphery,  affect- 
ing the  nerve  fibres  secondarily  and  in  limited  areas.  The  oc^currcnce 
of  the?«e  ca*ses  unquestionably  indicates  that,  although  antisyphilitic  rem- 
edies are  without  avail  in  true  tabes,  and  sometimes  when  improperly 
employed  are  even  harmful,  their  use  cannot  be  })nicticably  unqualifiedly 
Cfjmlemned  in  the  treatment  of  the  disease,  as  is  done  by  some  clinicians. 
Thui?  in  a  recent  writing  on  locomotor  ataxia '  this  whole  subject  is  dis- 
missed with  the  words :  "  Antisyphilitic  treatment  is  of  no  value,  even 
th'MJgh  the  histor)-  of  syphilis  be  clear.  It  is  true  that  medical  literature 
alxHinds  with  repf>rts  of  cases  which  seem  to  oi)pose  this  statement,  but 
I  liave  no  doubt  that  in  such  cases  the  diagnosis  has  been  incorrect."  It 
is  interesting,  in  view  of  the  foregoing,  that  Woml  himself  but  a  year  or 
two  previously  drew  attention  to  a  form  of  syphilitic  pseudo-talx?s  (due 
to  infiltration  along  the  spinal  dura  mater,  involving  the  iK)sterior  roots), 
the  diagnosis  of  which,  in  a  case  studied  by  himself,  he  totally  failed  in, 
reganling  it  as  one  of  true  tabes  until  the  necropsy  rcveided  its  true 
nature.^ 

If  Wood's  vicM'  as  to  the  inutility  of  antiluetic  treatment  in 
tabes  was  generally  adopted,  it  might  not  infreciuently  occur  that  cases 
n?garde<l  as  those  of  locomotor  ataxia,  but  in  r(»ality  those  of  sj^ecific 
ami  disease,  jjcrhaps  indistinguishable  from  tabes,  would  i>r(K*eed  to  a 
fatal  i.-vsue  in  a  manner  similar  to  what  occurs  in  the  progressive  atfec- 

'  Arrf.  kiin.   Woch.,  No.  12,  1893. 

-  H.  C.  Wood  in  An  American  Text-Book  of  the  Theory  and  Practice  of  Medicine,  vol. 
L  :^.  •'  Lancet,  Aug.  1,  1890,  p.  289. 
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tion,  nliirl)  otlierwise  nii^Hit  iiromptly  W  ciinnl  if  activ*'  trratuieiit  wen^ 
Lteg^mi  siiirK-irutly  early.  Tlie  vital  ilaii^^or  aHoiKliiig  uiif-take  in  ]»atli<>- 
U>ju:it'al  djagiiosis,  j»s  far  as  ('(nii-cnis  the  withholding  of  llie  s|»t^fiti«"  remnlv 
in  syphilis  of  the  spinal  conl  anil  the  j^light  harm  that  c-an  txrur  tVuiu  it? 
jndifiunsenipluvnient,  remlcrs  it  almo.st  innRT.itive  that  in  every  case  of 
talK's,'  hdwevt-r  iy[>ical  I'linirally,  foming  under  <*hsorvation,  in  whioli 
there  is  rcjas<jjj  to  sMs|M^et  past  >yi>hilis,  tike  ease  shotdd  iveeive  for  diavf- 
nostie  pur|H>ses  a  short  eoiirse  (►!'  treatment  hy  mercury  alone  or  by  nier- 
eurv  ami  potassium  itHlJcle.  Khpeeially  should  this  he  done  if  it  c*an  Im? 
aseertained  that,  with  eviilenees  i)f  {wst  fiyphilis,  such  as  the  prei?ence 
ahont  the  trinik  or  liuibs  or  on  tfio  penis  of  eiwitriees,  there  has  been 
no  thorough  niereiirial  eourse  pursneti.  P^videnees  of  this,  as  of  any 
marUi'd  iM*heatious  of  secondary  or  tertiary  lues,  are  often  absent,  sine**, 
as  before  reinarUe<l,  it  is  commonly  the  cas<\s  witli  mild  priiuaiy,  second- 
ary, and  tertiary  symi>toms — in  other  woixls,  of  practically  tmtix'ated 
syphilis — from  which  those  of  nerve  syphilis  develops.  Space  (Iocs  not 
permit  leugthy  tliscussion  as  to  the  best  mode  of  applying  mercury 
or  niercnry  and  potassintn  iodide.  Suffice  it  tu  say,  that  for  prompt- 
ness of  efleet  aud  eertainty  cjf  results  from  the  use  of  nu'reury  the  hy|H>- 
dermic  methml  is  far  and  away  ]UTferable  to  mouth  aduiinistnition.  and 
sneceeding  that,  when  its  hyp<Hiertuie  use  is  impraetiealde,  that  by  in- 
unetious,  although  disagreeable  of  applicatimi,  is  closely  seecmd  in  value. 
For  hyjHulermie  use  mercuric  liieliloride  is  prei'crred  hy  the  writer  to 
the  many  liighly  lauded  insoluble  preparations.  It  may  be  eniployecl  in 
1  |x*r  cent,  sohition^  and  a  daily  don-  ur  alternate  daily  doses  of  gr.  -J^  to  + 
(or  even  a  larger  < lose  shoidd  sy]ihilitie  infection  have  l>een  recent  ana 
some  features  of  the  case  suggest  a  typical  lues)  from  two  weeks  to  a 
monthj  aud  then  ftnallv  abandoned  or  intermittently  continued,  the  sul)- 
sctpient  use  to  de}M'nd  njwn  the  residt  obtained.^  If  distinctly  Ikmic- 
ficial,  deciflcd  amelionition  in  certain  symptoms  having  rM'cnrit^d  from 
energetic  treatment,  the  remcily  shonhl,  of  conrst*,  not  be  aliandonetl, 
the  case  now  lH?ing  viewed  as  one  of  probable  nerve  syjihilis.  The  use 
of  meirury  in  this  way,  observing  cuuHnon-sense  rules  against  overdone, 
even  wlu'n  unindieated  in  pure  tabes,  is  unlikely  ti>  be  harmful,  and 
may  be  of  the  greatest  value  diagnostieally.  Potassium  itxlide  may  be 
coineidentnlly  administered  by  the  month.  It  is  prefenibly  used  alter- 
nately with  a  short  course  of  men'ury,  the  latter  lu-ingemjiloyed  steadily 
for  a  jK-riiMl  of  ten  days  to  two  weeks,  sueeeiHled  by  the  jx>tassinm 
i(Mlide  for  a  similar  time  in  steadily  inercasing  doses,  until,  if  not  mark- 
edly disjign^eing,  fnmi  a  minimum  amount  of  a  half-ilnichm  daily,  this 
same  ipiantity,  to  a  dmchm  aiul  a  half  thive  times  daily,  is  reached. 
It  should  be  administered  very  largely  diluted  in  water  or  milk.  Pota.*- 
sium  itxlide  must  I>e  employed  with  caution,  since  even  in  moderate 

'  Except  thoee  c^-***  in  which  optic  atrophy  is  in  prooeas.    Then  the  use  of  mercury  U 

harmful  and  may  huRlcfi  ihe  onset  of  blindnew. 

'  Ttie  various  metho<l«,  of  the  hypttdtrmic  employment  of  mercury,  as  well  m  the 

SrojKT  tcflmiijue  <»f  the  us*  of  iiiunotions,  miiet  impirtanl  to  clearly  understand,  are  fully 
fscrilM^d  tiyTrtyli>r  in  Thr  American  Syittent  nj  ThrnxjyiniiieM  (Lea  Bpijls.  cS:  Co.,  puhlit*hcr*'», 
vol.  ii,.  tn  wliicli  the  render  is  referred  f<»r  particulars.  If  the  hypo<lermic  or  intmrtinn 
methiMl  canni4  f*tr  any  n-a>ou  lie  employed,  the  Ik-^I  hm1(  for  internal  administralion  in 
probahly  the  protoitMlide,  in  dowi*  of  gr.  \  to  j,  three  limen  daily,  f^iarded  hy  a  email 
quantity  of  opium  and  belladonna.    (See  ah*o  Vol.  I.  of  thiu  System,  p.  600, ) 
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\u  «ime  cases  of  tabes  its  adniinistnition  disturbs  tbe  ^toniucb 

much   debilitates  the   patient.      It  is  ([tiite   iintinssible   to   predict 

rhirh  of  the  two  drugs  is  indicated.      If  inereiirv  is  loiiiid  of  i?triking 

piirrtt,  trial  of  |M>tas^iimi  i(Mlide  i>  t^f  eonrsf  unneeess;iry.      P^itassiiim 

Mli«lc,   as  a   rule,  is  more  <listi»R'tly   useful   in    tertiary  syphilis    than 

lner«Mir\',  and  yet  eases  are  not   in frt'ij neatly  eneniintcrcd,  especially  of 

LTV'e  sypliilis,  in  which  {jiL^lassiunj  iiKlide  is  without  utility  and  nierenry 

iXtmvi  is  rapidly  curative.     Indeed,  lliere  are  soaie  neurologists — such, 

for  instance,  as  Althaus — who  claim  that  potassium  imlide  is  of  far  less 

Utility  than  nj<»iX'ory  in  nerve  syphilis,    Althaus  tinds  tltat  nierenry  acts 

!-■<  a  true  sj^cifie  in  all  primary  luetic  nerve  lesions,  just  as  it  does  in  all 

Ptlie  t^arUer  manifestations  of  the  secondary  |>eri<Kl.     My  own  experience 

llms  be^n  decidedly  more  favorahle  to  the  use  of  mercury  than  potassium 

Je  in  nerve  syphilis,  and  not  to  the  empioynient  of  the  two  drugs  in 

nbination.' 

The  reason  for  the  greater  cflleieney  of  mercury  is  difficult  U\  inidcr- 

slaUKl :  it  may  Ix'  ex]ilaiued,  as  I  have  remarked  elsewhere/  hy  tlie  tact 

timt  **  it  i^  well  known  that  in  many  cases  of  nerve  syphilis  primary 

aiMl  svcondarj'  symptoms  have  l>een  so  slight  as  to  pass  nurioted  by  the 

Ipditient,  while  the  symptoms  of  involvement  of  the  nervous  system  are 

first  that  distinctly  apjx'ar.     In  these,  of  course,  there  has  been  no 

ific  treatment.      May  it  not  be  tluit  in  these  cases  the  syphilitic 

mil*   still    n'tains  the   contagious   and    tninsmissjible  qnalitii-s   of  its 

iiest  stage,  and  is  only  capable  of  being  brought  into  sulijection  by 

mereun*  ?" 

A  sfiort  and  energetic,  although  intelligent,  employment  of  mercury 
eing  witlKKit  marked  effect,  it  should  1m'  discontinued  and  the  use  of 
E|K}tiij«<sium  itxlide  begun.  This  also  proving  resultless,  luetic  treatment 
TjillCHihl  Ih"  finally  abaiMloned,  it  being  projx^rly  presumed  the  case  is  one 
lof  true  tabes,  froni  which  no  benefit  by  autisy|iiiilitic  nteans  can  l>e 
pxpe^ned.  This,  of  course,  pn-mises  the  ease  yet  to  1m*  in  an  early  stage, 
which  damage  to  important  structures  is  not  irremediable.  With  the 
notion  of  nerve  centres  or  of  afferent  paths  hy  the  <lisease  prwess, 
Rver  specific  the  remedy  may  be,  it  cannot  restore  lost  |^irts. 
In  true  tnlx's,  for  which  at  the  start  it  must  be  acknowledgerl  there 
no  kn(>wn  s|>ecifie,  mucii  may  l>e  done  l>y  ]>ro]M'rly  directed  hygienic 
lod  therapenti<'  measures  toward  not  only  arrest,  but  in  a  few  cases 
ractuai  cure,  of  the  disease  if  enccuiuten^d  sufficiently  early  ;  and  even 
in  llio  later  stages  as  well  not  only  temi>oraryameli(iration  of  symptoms, 
Hbtit  arrest  for  a  long  jH'rio<l,  may  be  otteu  prrHlneed,  although  less  fre- 
HqiH'Utly  than  in  the  early  stage. 

H^  If  is  imjM)rtant  U\  ivnnnnher  in  the  treatment  of  the  disease  that  in 
Hitii  incipiency  the  patliologicid  <*ondition  is  oiu^  probably  of  mere  molee- 
Bnlar  alteration,  which,  should  it  be  eucountcFcd  sufficiently  early,  is 
^pn>hably  susceptible  of  check  and  removal. 

Hygienic  measures  are  of  the  utmost  imptvrtance.     It  has  sometimes 


>  In  th!»  p«rticulnr  «oe  the  history  of  a  most  inrtructive  case  of  my  own  of  cerebro- 
*-   '  in  which  the  comhiniition  of  mcrcunc  ehhvride  in  nmrlerate  ami  putaa- 

Ikfife  tl'^t**  failiHl  t»  relieve  symi'toms.  i-npjdiy  yielding  to  moderately  full 
( r>i  imrt'iirous  itwliile  alont-  { AMirnf  yens,  .\jtr«l  11,  1891). 
«  MmUttil  >Viw.  Apr.  11.  1891,  p.  401. 


occurred  that  a  total  suspension  <tf  injurious  habits,  such  as  hitc  hours, 
excesses  in  voucry,  alcohol,  and  tobacco,  have  nerved  in  themselves  to 
arrest  tlie  progress  of  the  disease  in  the  early  stage,  entirely  without  the 
assistance  of  drugs. 

Few  can  avail  themselves  of  all  the  conditions  favorable  for  recovery, 
such  as  will  be  rt^lattnl,  hut  all  should  be  enjoined  to  do  so  as  far  as  is 
possible. 

The  patient  shouKl  be  so  far  cautiously  impressed  with  the  gravity 
of  the  ailment  as  !<>  recognize,  without  the  t>ccasion  of  undue  depressing 
worry,  the  importance  of  attending  to  the  general  health.  This  com- 
prises a  course  of  living  over  which  the  physician  must  maintain  a  care- 
ful scrutiny.  Oj>en-air  life,  prcterably  in  the  countrv  in  a  drv  and 
warm  climate  at  low  altituiles,  should  be  advised.  Mmlcrate  dailv  ex- 
ercise should  he  taken,  but  over-fatigue  must  Ik*  most  carefully  avoided. 
Walking  long  distances  should  lie  prohibited.  Physical  over-exertiou 
may  easily  distinctly  increase  the  ineo-ordi nation.  Exposure  to  extreme 
cohl  or  to  inclement  weather  tends  to  aggmvate  the  disease.  If  the 
|>aticnt  be  much  dehilitattHl,  so  tliat  nuKlcrate  exercise  produces  over- 
tire  and  seems  to  licighten  ataxia,  or  fulgumnt  pains  be  excessive  and 
obstinate,  R'st  in  recumbency  in  freely  ventilated  a|iartments,  during 
which  massage  by  an  ex|K;rience(l  masseur  is  employe<l,  is  imjHvrtant. 
Regular  hours  for  sleep  should,  of  course,  be  enjoined.  The  greatest 
care  must  be  urgcfl  on  the  patient  (jr  his  attemhints,  that  <^uses  of 
physical  or  mental  strain,  if  existing,  be  rcmovtHl.  If  able  to  Ije 
about,  the  patient  to  be  iu  best  condition  usually  ret|uires  to  In*  (X'cupied 
in  some  diverting  manner,  hut  the  usual  prcvittus  viK-ation,  if  it  in- 
volves too  continuous  application  or  wearisome  demand  tm  mind  or 
body,  must,  if  possible,  be  ahandimed.  Kecreations  of  a  harmless 
sort  should  he  encouraged. 

In  the  preataxic  stage  a  c(^ol  or  cold  sptmge  iiath  or  needle  <louche  in 
the  nn>rning,  |>erhaps  [yreceded  hy  a  genend  immersion  oi*  the  h«xly  in 
nuKlcratcly  hot  water  and  succeeded  liv  energetic  friction  by  the  hand 
and  ciMrsc  towel,  is  t>f  use  to  impart  tone  to  the  systeuj.  In  more 
advanced  cases  tlie  simple  warm  bath  (95*^  F.)  fnan  tifteeu  to  twenty 
minute's  daily  uuiy  be  tried.  In  any  case,  should  discomfort  or  aggrava- 
tion ol' symptoms  result  i'rum  the  hot  or  cold  baths  employed,  tliey  must 
at  tince  he  disc(mtinu<'d,  and  su<'h  baths  afterward  employed  consisting 
of  extremes  of  tem|M'r:iture  not  exceeding  70°  to  lOO*^  F.  Venereal 
excess,  however  slight,  for  reasons  easily  undcrstoiKl,  is  unijnestionably 
harmftd  to  the  tabetic.  Although  it  is  quite  im|)ossible  to  lay  down 
any  tixcd  rule  as  to  frequtmcy,  it  may  Ik*  said,  however,  that  the  sexual 
act  should  not  lie  permitted  more  that  once  wi'ckly  in  ttie  married,  and 
that  extreme  <'iKutincnce  iu  the  lunnarricd  talK>ties  is  absolutely  imjH'r- 
ative.^  Curtailing  venereal  excess  is  extretnely  dithetdt  in  some  cjises 
accust4>med  for  years  to  halutual  over-indidgence.-'  Yet  to  obtain  tJie 
best  restdts  from  treatment  it  is  imjiemtive  that  the  necessity  for  it  be 
laid  Ix'fore  the  patient. 

'  Should  uoetiirnal  em5s«<ioiis  iK'Cur  on  ce«v»tion  nf  sexual  indulgence,  tliey  must  be 
contrntled  by  appropriate  means. 

'  ThiH  refera  iiior*'  |M»rticularlv  to  the  preatuxic  stage  of  tabe»,  in  which  low  of  t«xiial 
desire  and  sibilitv  luav  not  have  otxiirred. 
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While  ho|K*  for  cure  or  for  tlecided  jmve'liomtiiin  in  synipt«^ms  exists 

t(*bao('o  must  he  allowed  only  in  extreme  moderation.     It  imtjuestioii- 

ablv  has  an  injurious  inHuence  on  tlie  tnu.seiilur  and  nervous  M'^tein  in 

a  ili.-*«ifte  like  taljes.     Art  to  the  effeet   of  even   nnwlerate  smoking'  in 

bi-alth,  it  is  interesting  to  note  that  L<nnhard  has  sh4i\vn  tliat  snujking 

>ut  one  eigar  of  no  undue  strength  will   redure  neiiro-musenlar  energy 

't«>  one  rtfth  its  previous  amount,  and  that,  althimgli   the  depressinn  is 

but  tenip«>Tary,  more  than  ai]  hour  elapses  lK.'fore  e<jniplete  restoration 

to  the  normal  oeeurs.*     A  in(xlenite  use  of  aleohol  in  the  shape  of  a 

light   wine  or,   preferably,  malt   liquor,  is  advisable,  esiR'eially  if   ihe 

appetite  he  im|Kiired  or  insomnia  exist.     Excess  must  always  he  guarded 

^pinst,  fiinee  t*M>  free  indulgeuee  in  aimihnl  wilt  apjxirently  sojuetrnies 

I  severe  exacerbation  of  symptoms. 

OiT^fnl  attention  is  to  lie  paitl  to  the  state  fif  the  digestive  up|wiratus. 

iShonld  symptoms  of  indigestion  exist,  the  eondition  of  the  motor  and 

etor>-  functions  of  the  stomach  shoidd  be  ascertained  by  a]>(>ropnate 

ires,  and   suitable   renuMlies   then   be  employed.       Tlii>   is   higldy 

It,  since  without  gc»tMl  digestion  nerve  Ump  nmist  suffer  and  the 

assume   the  itscendaney,     C*are   must   be   taken    to   distinguish 

ietwi*«*n   .symptoms  of    indigestion    due    to   hyperehlorhydria — uf    not 

|infnM|uent  oecurrenee    in  talies — and  those  of  lo\vered   secretory  tone 

lanti  mere  atony  of  the  stoinacli  (the  last  of  which   may  exist  ahme  or 

[frith  either  of  the  fnmier), — all  fruitful  sonrci-s  *if  g^istrie  and  intestinal 

'  tn>ubU'. 

The  diet  shouhl  be  of  an  ap|>eti/i ng  though  of  a  simple  and  diges- 
^-tible  character.  Excess  in  eating  of  even  the  simplest  iare  must  also 
Bbe  goanled  agsdnst,  as  likely  to  provoke  indigestion  if  absent  or  to 
^a^^mvate  it  if  present.  It  is  well  reeogni/.ed  tliat  attacks  ttf  lancinat*- 
f  ing  ixdns  are  often  directly  in<ttieed  l>y  disorder  r»f  the  stomach  or  by 
cimMi|wtion.  Regularity  of  the  bowels  must  be  maintained  by  apprcv 
priate  mwius. 

A|icirt  from  <lrugs  wliieh  may  he  rerpiired  for  the  digestive  condition, 

[•h  as  various  forms  of  the  vegetable  bitters,   none  of  which  should 

employed  unless  indicated,  and  then  only  for  jK'rio<ls  of  a  few  weeks 

-A  time,  certain   remrnlics  whieli  have  an  influence  for  gmnl  on  nerve 

are  often    rcipnred  and   should   Ijc  cmiiloyed.     I'hief  of  these   is 

irsenie.     That  this  drug  often   is  distinctly  benetieial   in  tabes,  through 

retarding  influence  it  apnarently  may  exert  on  the  degenerative  pri> 

w  quite  generally  acKnowIedgcd,^     Arsenic  may  be   usifl   in  the 

form  of  the  acid  or  the  alkaline  suSution  (the  licpior  acidi  arseniosi  and 

liqiKir  poiassii  arsenitis),  the  former  of  which  should  lie   preferred   as 

inch  the  more  stable  and  certain.      It  should  lie  given  in  <loscs  itf  IVom 

to  5  minims  three  times  daily  for  |>eri<Kls  of  three  tu  four  weeks,  and 

tlien  int4Tmitle<l  for  a  time,  jjerliaps  with   annther  drug,  such  as  silver. 

H  course  attention  slionld  Uv  paid  in  its  administration  to  avtnd  toxic 

nymptonis  8hould  the  dose  be  excessive  through  undue  suseeptibility. 

proprietiirA*  solution  of  gold  and  arsenic  chloride  is  now  much  landed 

in   ner\*ons  affections  as  of  greater  value  than  arsenic  alone.      I  have 

*  See  U»c  Lwiw/,  Dec.  31,  1892,  p.  loOI. 
L*Goircr»  stale*  thai  moist  of  the  cases  In  which  he  has  ween  the  greatest  imtirovement 
i  on  arsenic  at  the  time.     He  attrihule*  the  jimeUorntion  lu  these  to  ihis  drug. 
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cnijiloyed  it  sonKnvliat  witlt  :ipp:»rciit  Itciii'fit,  but  not  .miflRcientl 
jmlgc  of  its  fhiiiius  u*  siiju'riur  virtue.  Sucowdiiig  arsenic,  ziuc  ^ 
riaiKitt'  is  often  of  utility,  e.speeiully  in  tboso  vasi'n  in  which  a  neura— 
thiMiic  element  is  prominent.  I  hiive  ns*'*!  tliis;  druti  a  «r(MMl  rlcal  in 
neiinistlteiiiji,  when  existinj^  a;?  an  independent  flis<»r(ler,  with  g 
siieeess,  aiit!  havr  einjilnycd  it  sonn-what  in  tabes.  It  yhonUl  U'  giv 
in  (loses  of  2  to  .'3  grains,  threr  times  tluily,  in  eapsnle  or  j^elatin-i*oat 
pill,  and  may  often  atlvanta^eously  he  e<)inl)ined  witli  arsenious  aeid — 
gr.  j'(j  to  ^p  ;  stryfhnine  snl|)liate,  -^(^  to  A  {or  extniet  of  nnx  vomica, 
gr.  I  to  J),  and  with  snmbnl,  gr.  I  to  2,  tne  last  of  whieh  is  of  some 
value  as  a  nerve-hnieer.  This  comhiiuititm,  in  various  iniHhfications,  I 
emidoy  a  great  deal  as  a  nervine  in  other  afleetioiis  tliaii  tahe,s.  It 
may  he  of  gfuKl  service  in  the  early  stage  of  this  disease.  Stryehuine 
is  of  no  special  utility  siive  as  a  genend  nerve  timie.  It  mav  be  nsed 
alone  or  in  cond^i nation  with  arsenic  or  the  other  drugs  mentioned  when 
apparently  indicated,  esjiceially  to  meet  symptomatic  indicjition.*,  ^neb^J 
as  for  the  relief  of  urinary  incontinence  and  of  inip4>tenee.  ^H 

Silver  nitrate  is  highly  reeonunende4l  in  tahes  by  some  nnthorities ; 
others,  again^  cttndemu  it  utterly.  The  fact  is,  that  it  is  probablv  of 
g<inie  utility  through  a  direct  iuHnenee  on  nerve  tissue  the  seat  ol  the 
degenerative  process,  in  which  the  metiil  is  deposited.  The  variability 
in  re.svdt,s  obtained  from  it.s  nse  are  donbtles^s  largely  dne  to  methinls 
of  employment.  Apparently  to  obtain  the  best  ett'eets  it  mnst  l>e 
emjdoyetl  in  such  a  mantuT  that  dccompositii>n  iIih's  not  iM-cnr  bei'ore  »>r 
during  it>i  ingestion,  and  it  must  i>e  taken  in  rather  large  doses  {gr,  ^  to 
I  three  (imes  daily)  f<*r  a  eomjmratively  long  [>erirtl.  It  is  Ik'si  admin-. 
istercfl  disjM'tised  ai>d  taken  in  distilled  water  and  on  an  enipty  stoniael 
There  is,  of  coui'se,  great  likeliliood  of  bhieing  of  the  skin  and  mueoii 
membrane  if  eontinuetl  snrtieiently  long,  but  tliis  is  of  itself  of  ^lighl 
consequence,  and  sh<iuld  not  be  considere<l  by  the  patient,  who  must' 
always  be  informed  of  what  may  occur  from  its  continueil  use,  if  i)er» 
manent  benetit  not  accrning  from  other  drugs  is  to  be  obtained.  Vh 
urine  should  l>e  examined  from  time  to  time  during  its  administrntion^ 
and  on  the  ap|K'aranee  of  albumin  the  .silver  should,  of  course,  be  dis- 
continued. Nephritis  lias  been  notwl  from  its  tfM>  hmg  us€',  as  htt«i  aJ 
wrist-drop. 

Among  other  drugs  srnnetim<*s  employed  in  the  treatment  of  talx^s 
may  l)e  nn'UtiHued  gitlil  and  siHtium  chloride,  ergot,  Ix'lladonna,  phos- 
phorus, physostigma,  aluminum  chloride.  They  are,  however,  all  of 
doulftfnl  utility. 

Electricity  is  of  s(>me  service  in  tabes  for  its  general  tonic  eflect. 
Its  emj>loyment  is  too  often  neglected  in  this  c<inne<'tion.  It,  of  e4inrs<*» 
has  no  curative  value  in  lal>es,  yet  may  1r'  of  distinct  utility  eniph»y»Ml 
in  the  form  of  genend  g:dvanism  and  fannlism  in*  combined  general 
galvano-fanidization  in  iuijmrhng  genend  vigor  and  relieving  certain 
of  the  symptoms.  Large  well-nmistened  siHmgt^  electriKlcs  are  used — 
one  applied  to  the  nucha,  the  second  along  the  spine  and  over  the  abdo- 
men anil  extremities;  or  the  patient  may  sit  njMin  a  large  pad,  made  by 
folding  several  thicknc>scs  of  towel  over  a  zin<'  phitc  ;  the  otlier  clcctrtHle, 
u  large  ^pouge,  slundd  br  stroked  over  tlie  extremities,  along  the  s|iine» 
und   about   tbe   chest  and  alMlomeii.     The  feet  may  be  placed   upon   a 
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pimilar  pad  and  the   iip|»er  elt?ctr(>cle  liecome  the  labiU^.     The  sitting 

gbouJd  be  ten  tri  tliirtv  minntos  daily  nv  iilternate  daily.     The  nieasurea 

strength  of  g^dvanic   eurn'iit   cnntloyed   will  di'jK'iid    iqwHi   size  nf  the 

€>leotrodee  and   f*iiseeptihility  of  ttie   individual.      In  ^t^neral,    10  ((►  ;J0 

may    be    us^ed.       Should    vertitro   iK'cnr    from    tjrulvaiiiziitioii,    the 

trvnj^tJi  of  the  current  iiiii.st  be  rechuvil.     The  tjalvaiiie  current  s^hould 

be   interrupted,  and   yhoid<l   he  eotitroUed   hy  a  rheostat,  so  that 

are  avoided.     The  faradic  current  (t!ie  rapidly  internrjited  in- 

Iticed)  is  usetl  as  strong  as  ejin  l>e  agreeably  borne. 

Locidly,   famdism,  espi-eially  the   slowly  interrujiteil   current,  is   of 

tility.  ami    sliouhl   be   enijttnyed  as   a    stimulant    to    flabby   niuseles, 

^p**«!mliy  if  the  ]>atient  is  unable  to  take  exercise,     Tlie  famdic  current 

I  hIso  jiKimetimes  of  .'^•rvicc*  in  relieving  attacks  of  ful^urant  pains,  but 

aim*  especially  the  so|>erfi(*ial  pains.      It  is  of  ^reat  utility  nppli<'d  with 

'  e  si>ft  wire  brnsli   t«i  the  drie*!  skin   ti>  overeoine  tactile  aniesthesia. 

f  the  blaihler  is  often  benefitfil  by  deep  urethral  or  intravesical 

11  ion,  the  indifferent  pole  being   jJaced   in  the  suprapubic  region 

on   the  |»erineum. 

(Viiinter-irritation  to  tl»e  spine  hy  means  of  wet  cups,  blisters,  or  the 

ctual  cauter\'  formerly  wa«  much  employtHl  in  the  treatment  of  tabes. 

can  be  of  service  only  in  eases  with  pronounced  meningeal  symptoms. 

Jlij»ters  must  in  any  case  be  used  most  cautiously,  esjM*cially  in  those  in 

which  there  is  a  tendency  to  trophic  derangements. 

A   methm!  tif  treatment  whieii,  when  at   first   intnKluced,   was  hny 
ctravagantly  laude<l  and  subsequently  has  fallen  into  most  unmerited 
[i:?n^,  is  that  by  suspension.     It  lias  now  few  adherents,  although  in 
"be  writer's  opinion  no  single  remedy  has  been  of  more  avail  for  the 
iiition,  anil  at  least  terniMiniry  arrest,  of  several  of  tfie  must  trouble- 
symptoms  tif  the  disi'ase.      As  I  have  remarked  elsewhere  '  con- 
ing" this  mrthixh  the  unfavorable  critirism  (lireeted  against  it  was 
Jy  due  to  illogical  exiK'etiition.*^  as  to  what  may  Ije  aceoni|)lished  in  a 
I  of  imses  in  wliieli  at  the  best  no  more  than  arrest  of  the  disease  pn> 
1  can  be  fiojied.     Cures  were  expected  in  nilments  the  very  natun:  of 

Iwllicb  pHM-luded  such  a  |)ossibiIity.     Other  critics,  less  <if  tbe  fpdfl-iuiw 
Ihan   of  the  ultra-thera|»eutic  oixler,   with   pree4»ne<Mvcd   mttions  as  to 
ntility  baseil  on  ignoniufc  of  modnn  jnctfi'mH,  refused  to  ^>en'eive  a  trace 
pf  g:oo<l  in  the  methtKl,  and  held  all  inii»rovemen1  as  either  psychical  or 
M  pOKt-hoc  nature,  either  arising  tliroitgh   the  mental  im|>ression  pm- 
■oced  by  the  novelty  t>f  the  method  and  the  imposing  ap]>amtus  em- 
ployiNl,  or  throtigh  fluctuations  which  under  no  treatment  clinracterized 
the  disi-ase  in  a  large  pro|>(»rtion  of  cases;  or,  finally,  |K'rhaj>s,  through 
lie  infliience  of  the  <lrugs,  such  as  jMttassium  i^^wlide,  eoineidentally  used. 
"fic  singularly  wariK-il  judgment  exhibited  hy  critics  for  a  meth<xl  of 
Bieh  \'Blne  is  so  generally  manifest  that  too  earnest  a  protest  cannot  be 
itenMl  agtiinst  it,  preventing  as  it  has  its  em|)l{»yment  by  many,  and 
s|iecially  by  thos*:"  who  rh-peud   less  im   I  heir  own  judgment  than  on 
lit  of  recognizee!  authoriti«'s  for  kuftwledge  of  ntility  nf  thera|H>utic 
%a*.     To   illustrate  how  far  prejudice  may  lead,   reiereiuM'  must  l>e 
to  a  leading  article  which  appeared  some  time  ago  in  the  lAtnwiy 

I  A«iw,8ept  12,  1891 :  "On  the  rtilily  of  Suspension  in  Diseiiae  of  the  Spina! 
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which  (Idiihtless  has  done  nnicb  to  bring  tJic  niethmi  of  8us]»en8itm  into 
utiniontt'(!  disrepiito.  In  rithig  tho  tkilnre  nf  clinirinns  at  a  later  date 
Ui  iihtaiii  the  lii^her  (K-reentage  of  injpn>veinent  uihKt  the  mi?»|h;'Iis!<h» 
treatment  noted  l>y  tlie  earlier  re|Mirters,  and  eommeiitjn^  ujhui  what 
wa.'^  styled  the  '"  nei::ative  resnits"  of  tfie  former,  the  reviewt  r  remarked 
that  time  Iiad  tmt  lieeii  more  kind  to  this  mcjtle  of  treatnnnt  than  to 
nuany  others  nhieli  Jiad  hvvn  intrfHhieed  to  remedy  intnietahh'  diM-aso; 
finally  pretlietin^  tliat  hefore  lonjj;  the  ssnspension  upiHinittiH  would  l>e 
rcle^ited  to  nhsiairity.  These'  so-«'allrd  negative  re>tdts,  with  im- 
jH'ovement  noted  in  2'>  ont  of  Hr>  t-ases  treated  in  MindalV  wanls  by 
Ititsenlianm,  n'iu't'scnt('<l  inipi-ovemi-nt  in  at  least  21*  jx-r  rent,  in  an  ail- 
ment the  treatment  of  whicli  nnder  *t\\\vr  metinxts  is  no  more  eneounig- 
ing.  This  so-styled  negsitive  result  really  rej>resente<I,  as  indieatoti  by 
the  iignres  stated,  2£)  jjer  eent,  of  improved  in  85  eases.  Ev<'n  this,  as 
was  rennrrked  l>y  Althans^  eould  si-nreely  be  eousidi-red  bad  fn»m  ii 
single  methcxl  of  treatment  in  a  malady  sfi  intraetable  as  t;ibes  ;  and  a 
more  can'ful  jK-rnsal  of  Rosi'uhaum's  ]Hipi'r»  in  uhieli  the  SO  eases 
rejiortod  showed,  as  Althans  |K)int*^d  out  in  his  eriiieism,  that  there 
were  aetnally  bnt  61  eases  of  tabes  from  whieh  tliir  deduetion  c«»uM  lie 
drawn  as  to  result,  becimse  of  certain  of  the  85  suifering  from  other 
ailments,  and  of  others  who  vvei*e  nnder  t!*eatment  hn\  short  a  time  for 
them  t(*  be  utiliy.e<l  in  the  analysis.  Si  that  of  the  HI,  improvement 
was  shown  in  25  eases,  or  40  |kt  eent. — as  fair  a  |RTeentage  as  that 
ohtaineil  by  any  other  methtMl  of  treating  tal>es. 

Naturally,  one  |)laees  little  ere<lit  on  eontinned  adverse?  results  in  the 
hands  »)f  those  who  hotli  receive  the  niftlnKl  and  pursue  it  with  doubt 
and  half-hearted ness,  and  often  with  im|M*rfet*t  teehni<|Ue,*  trusting  its 
ap[)lieatiim  to  noviees.  This  is  more  esjiHi'cially  the  east-  when  abnntJant 
testimonv  of  its  valne  frttni  |iersunul  ex|K'rieue<*  and  from  that  of  oanu'st, 
unbiassed  investigators  is  at  hand. 

Suspension  apjmrently  nets  by  separating  and  bn^aking  down  adhe- 
sions the  result  of  the  sclemtie  and  .sin-oudary  inflammatory  prm?e.ss, 
releasing  eompressrd  though  still  liealthy  nerve  tissue.  In  cases  in 
wlii(*h  talus  have  heeome  stationary,  yet^  with  markeil  ineo-oiilinatioa 
and  pains  pri'sent,  pennancnt  benefit  can  early  he  expected,  and  has 
been  noted,  fntm  its  use.  The  amount  of  ek>ngation  (strctehiug)  of  tlie 
coni  by  the  method  of  suspension  in  vc^ue — i,  i:  by  the  head  and 
arms-^-has  been  slmwn^  in  reality,  not  to  be  very  great.  As  the  results 
o<;enr  through  tlie  meehanieal  etfeets  on  the  dtseasetl  tissue,  and  in  many 
cases  are  probably  nil  solely  through  failure  to  obtain  a  pr<ip<'r  amount 
of  extension,  several  years  ago  I  abandoned  the  use  of  oniinaiy  sus|K?n- 
sion  fi>r  the  simjiler  nuthtxl  of  forced  extension  of  H(tnuzzi.  Aeeonline 
to  lionuz/i,  this  meth<Kl  of  extension  pnj<lueed  an  ebmgation  of  the  cord 
m'Hiaps  three  times  greater  than  that  obtaincnl  by  orxh'nary  sus|»cnsion 
fn>m  the  head  and  amis.  This  method  is  valuable  also  in  tliat  its  sini- 
plieitv  robs  it  larg<'ly  of  the  suggestive  nature  cd*  tn*atnient  inherent  in 
the  old  methiHl  of  snsp<MJsion  hy  complicated  apparatus.  The  meth«Kl 
as  suggestetl  l)y  Bonuzzi  I'ousisted  in  having  the  jwilient  rei'uml>ent,  wil)i 

*  H.  C.  Wotwl  (  Tkf  American  Trzi-Bonk  of  thf  Tkrnr}(  fvnd  Prtietiee  of  J/j-r/iViW,  vol.  i.  p. 
7M9i,  who  qtiei-ttiom  the  vnlue  of  the  method,  recomnietids  a  doUjr  stupeosion  of  from  firp 
to  (ift€cn  minutes ! 
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[  placed  ftncJ  mainUiliK'<]  in  iiti  t^loviittMl  |)ositioii  bv  nK'aii*;  of  a  l)olstrr. 
lower  extremitii's  arr  flcx<'<!  upon  tlit'  IkhIv  tlinnig^li  a  jiuuiicirrle, 
:ie  km?<?s  beiii^  plactnl  ii|>hii  tlu'  <'lu*sl  ttf  tfir  |iaticjit,  tlu'  k'lr-^  retnaiiiinj^ 
tnii^ltt.  SuW<.'<j»<'ntly  the  (liv^-n^ciit  fi'it,  s<"iz«'<l  hy  the  ankles,  art' 
»rrio*l  stnirigly  towanl  tlie  H*M»r.'  Tlie  fiR>(iu«i  so  prartiscil  must  he 
mployttl  verv  «iiitiouj<ly  at  Hrvt,  lest  impleasiint  synijtt urns  arise.  An 
Bsfd  by  myself,  imw  ?<inec  I8i>2,  in  a  miinlR-r  ui"  wises  <if  t-ord  disoui^e  in 
biMpital  ami  private  practice,  I  have  seen  m>  ill  result  save  temiMH-arv 
spinal  aehe,  an*l  in  a  large  prii|K»rtiMii  of  eases  have  noteil  i^reat  iieiielit 
lowing.  The  |Kitient  is  jilaeeil  reeunihent  tiji  a  eoiu'h  in  the  ilorsal 
>o!iition.  with  the  head  sn[HH>rte<l  hy  a  rather  high  pilhiw.  Tlie  thighs* 
flexed  upon  the  trunk  and  the  legs  upon  tlu?  thighs.  The  tiexed 
kneej*  are  now  grasftcd  by  a  rolknl  or  elosely  folded  small  sheet  or  large 
r»wt?l,  and  with  the  opt^mtor  at  the  head  of  the  eoueh  and  supporting 
po^iition  by  ])laeing  one  of  his  knees  against  the  siinie,  the  tiexed 
apposition  are  eHiutiously  pulletl  towanl  the  patient's  forehead, 
the  spine  is  strongly  semitlexed.  .Should  the  traction  upon  the 
Bpper  or  lower  spine  be  too  great  or  too  snddetdy  exerted,  seveixj  pain 
the  eervico-<lorsal  or  dorso-lmnbar  part  of  the  conl  nuiy  be  coni- 
l^laitied  of.  Traction  must  then  Im'  slowly  relaxed.  If  but  little  dis- 
>rimf<»rt  is  ex|)erieneed,  or  that  felt  is  shown  by  a  further  trial  to  have 
>  ill  effect,  as  ha.s  l>ei'n  invariable  in  my  luuids,  the  body  is  maintaintxl 
this  position,  with  the  rt<*xed  knees  resting  either  at  the  eliin  or  upon 
lie  brow,  or  even  lK*yond  the  head,  fn>ui  one  to  four  minutes.  The 
lexion  ro|}t*t  l»6  so  done  as  to  Ix-  at  least  slightly  felt  in  some  iK>rtiou  of 
lie  spine.  The  patient  subsequently  rest,«  quietly  rfTumbent  tor  a  iialf 
Hour  or  more,  and  should  take  little  or  no  exertion  ttie  remainder  of  the 
The  prtK-ecHling  is  re|K'ate<l  three  times  weekly,  ami  so  eontinutd 
lily  f«»r  two  to  three  montlis,  after  whieli,  as  in  ordinary  susjiension, 
flhotild  occur  an  interval  of  about  similar  or  less  time. 

A  cose  recently  so  treated  deserves  l>rief  mention  here  :  T.  W — — , 
<1  thirtj'-four;  Englishman;  first  seen  in  March,  1803.     Had  had 
ills   ten  years  previously;   no   subsequent    history  of  the  di.sease. 
t«»  Ameriea  in    181K>,      Health    then  l>egan   tc>  fail.     He  suffered 
nti   indigt'stion  and  iiad  fainting  sjk'Us,      Iw  the  spring  of  18i)2  had 
L'ven*  headaelie,  with  dimness  of  vision,  laneinaling  pains,  ami  slight 
aoo-<>rtliiwtion.     He  then  eonsulted  a  physieian,  under  whose  treatment 
n»raiiine<l  for  eighteen  months,  taking  steadily  merenry  and  jM>tassium 
wlide.     This  plan  of  treatment  had  greatly  inerea«^ed  his  debility,  and 
been  apjvarently  without  iuMuenee  for  goo<l   on  the  spinal  symp- 
Headaehe  had  disap|M'are«l,  but  hnu'inating  pains  had  eoiitinued 
pBfoxysmally.      When   seen    they    had    been    rather  eonstant    for   four 
.Aontbi).     He  bad  then  totally  alisent  knee  jerk  (even  to  reinforcement), 
irketl  static  and  moderate  dynamic  ataxia,  and  slight  tactile  ana>sthe- 
Tbere  was  increa.sed   sexual  desiit'.     Xo  other  symptoms  of  the 
evident.     No  indieati(ms  of  neuritis.     Xo  eleetrieal  altemtions. 
ked  immoilerately  and  indidged  sf>mewliat  to  excess  in  venery.    Was 
_VtefT  sleepless,     f'ould  walk  quite  long  distances  without  fatigue,  despite 
lie  Ataxia.      Walking  at  times  lessened  the  leg  pain.      His  lialnts  were 
\y  corn'cted  ;  tobaeeo  entirely  sus|M.'ndeiI.     Chloritle  of  gold  and 

•  tSw  Ihe  Rcmt  Thempeui.  yinenilf  el  Uiemuiif,  1892,  No.  2,  p.  25. 
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arsenic  onlercd.  Vanniis  drugs  wore  at  fii'st  tried  for  tlic  relief  of  p:iin. 
but  witlioiit  re.suh.  Extension  of  tin-  eorcl  ijejjcini  hv  Boniizzi's  (tntxlitic<l) 
method  Jan.  15,  1804,  and  reiK-at*.-!!  snKse^jni'iitly  at  intervals  of  four 
<}iiys  until  four  extensions  were  used,  tlien  about  threti-tinies  weekly ; 
duration,  oue  and  a.  lialfto  two  minutes.  Perceptible  strain  wa>s  ulways 
felt  abuig  the  s})ine  duriii^^  and  subse(jnent  to  stretehing. 

No  severe  jjuins  occurred  after  the  second  susjiensiou.  Gait  quickly 
and  visibly  improved,  as  did  the  static  ataxia.  Patient  liiniself  regardwi 
the  }»rojnpt  change  wrought  in  bis  eonditinn  by  so  simple  a  nH*tn<Hl  of 
treatnu'iit  as  extmia-dinary,  AU  medical  treatment  was  sus[K'niled  in  a 
sbnrt  time,  and  that  by  snsjK'nsion  alone  eontinucib  The  patient  wa- 
under  observation  until  a  short  time  ago,  abriut  two  niontJis  from  this 
writing  (Feb.,  181(6),  Extension  of  tlie  spine  bad  been  intermittently 
eontinued  at  bis  borne  by  a  I'elative.  Pains,  whieh  had  c<'ased  entirely  vepk' 
sooti  after  tlie  treatment  by  extension  lia<l  been  begun,  ha<l  not  returned, 
and  all  ataxia  save  sligiit  static  remaineil  absent.  The  knee  jerk  has 
continueet  absent.  The  ease  ntay  thus  be  regarded  as  an  arrested  one 
of  tabes  in  the  early  [uirt  of  the  second  stage.  In  many  cases  so  much 
cannot  be  expected.  Concerning  ttie  iuHuence  on  symptoms  of  extension 
of  the  spine  when  applied  preferal»ly  by  the  method  just  described  or 
by  that  with  the  arm  and  bead  apparatus,  my  ex[)erieiicc  bas  been  that, 
as  a  rule,  pains  are  greatly  lessened,  and  not  infriMpiently  are  entirely 
removed,  and  that  ineo-onli nation,  if  not  too  long  existing,  is  also  greatly 
ameliorated,  tliongb  much  less  often  entirely  renujvctb  Urinar}'  incon- 
tinence is  often  impnivcnl  or  cured,  as  is  loss  of  sexual  desire  or  ability. 
The  methfxl  seems  of  most  utility  during  the  secimd  stage  of  the  disciuse. 
T  bavo  never  note<l  the  return  of  knee  jerk  ivcordetl  by  other  <>bs<:*r\'er8 
in  a  few  eases.  It  is  probable  that  the  utility  of  the  metbml  might  bf 
still  further  enhanced  if  small  (Ukscs  of  mercury  or  of  potassium  iodide 
wcit*  given  coineideutally.  Esiieeially  might  this  be  in  those  t"ases  in 
wbicit  a  myelitic  or  meningitic  condition  accompanies  sclerosis.  The 
iuHuence  of  these  drugs  on  the  subintlammatory  condition  would  thus 
be  more  decided,  one  might  suppose,  than  if  employeil  witbont  extension. 
1  bav**,  however,  never  employed  mercury  ifr  }iotassium  iotlide  in  a  case 
of  tabes  while  treating  by  cxtensi<in,  lest  this  should  introduce  an 
element  of  doubt  as  to  tb<«  cause  of  benelieial  result. 

Treatment  of  tal)es  by  the  use  of  liypo<lermi*'  injections  of  the  gly- 
ccni>- phosphate  of  calcium  or  with  swlium  phosphate  has  been  advocated 
recently,  and  goo<l  n^sult^  i-ettortcd.  The  former  of  these  is  asserted  to 
he  the  ingredient  on  which  the  virtues  of  the  testicular  extract  arc  liased. 
This  is,  however,  very  doubtful.  Some  exten<led  trial  with  the  glycero- 
]>hosphates  by  mouth  ingestitm  bas  not  convinced  me  that  they  are  of 
utility  in  the  conditions  in  which  their  employment  is  urged.  The 
method  first  suggested  by  Browu-8eqnard  in  1880,  which  brought  on 
his  lu»a<l  great  aiul  undcf^crvetl  ritlieule,  that  of  the  liyptMlermic  n.sc  of  a 
sterile  testicle  extract,  bas  in  more  recctit  time  received  rather  general 
praise  in  the  treatment  of  various  forms  of  nervous  disorders,  among 
which  was  notably  tabes.  Althougb  the  \vrit<'r  has  luul  but  little  per- 
sonal experience  with  this  n'medy  in  tabes,  his  sjK^cia!  acquaintance 
with  it  being  limited  to  its  use  in  genend  neurasthenic  conditions,  he  has 
always  n-garded  it  with  favur,  believing  that  much  symptomatically  might 
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exfHTUnl   from  it**  o!nj>lnynieiit,  e/»|)eoially  in  th<3se  cfl^es  in  which 
idicatiun.'^  of  cffination  of  it'*^ticnlar  aotiviry  cm  x\w  \mv\  of  the  patient 
ti!<t«.     In  the^i',  apart  from  anv  inriiu'iice  ili<'  ap'iit  may  Imve  ujuitj  the 
'!i-i,  analogy  iuflioate^  it  may  he  i)f  .s|H"ci:i[   servtee  as  a  reedjM-m- 
iit.      Thi:?  eoiild  he  reganled  um  estal>hshe)I  were  it  eertaiii  that  a 
function  of  the  testicle,  as  of  certain  other  ii:laiuls  4>f  the  org-anistiv,  is  to 
jfumiHli,  besith'x  its  external  secivtion,  an  internal  one  neces*yiry  for  the 
ainlenanct?  o^  perfect  hciilth. 

C'nnsitlcrahle  literalnre,  and   more  esjK'cially  French,  mwK  exi.sts  <in 

de  utility  of  the  Brown-S^Mpiard  ire.-itment  in  diseascr^  of  ilie  nervous 

rsystcm,  and  esjweially  In   tahes,     SjKiee   rHrhi«ls  sjieeial    review  of  the 

I  subject  hen^*.     Suffice  it  to  Kiy  tliat  ap|ian'ntiy  reliable  testimony  is  on 

^^rxl  of  «isi*8  of  talx'.s  arrested   hy  this  means,  and  very  unmerons 

Bxumple^  iif  marked  symptomatic  improvement. 

Ri'ceiit  experiments  in  a  series  of  19  cji-ses  of  ttibes,  extending  over 
[  iwitnc  time,  at  the  Infirmary  for  Nervous  Diseases  in  Pliih«delphia,  by 
K,  *S.  Pean*e,  under  the  diri'ction  of  S.  Weir  Mitrfiell,  IcikIs  to  su]v|Kvrt 
[tlw  chiims  made  hy  the  Fn'n<'h  fi)r  this  remedy.  Every  ethirt  was  made 
I  to  exclude  the  effects  of  suj4;p'stion,  the  patients  bein^  unaware  of  the 
lantun^  of  the  remedy  employeti.  Pcarcc  notes  remarkable  stinui- 
iiid  temponiry  rejuvenating  effects  in  loeemiotor  ataxia.  Symi>- 
.i(y,  pain  and  crises  were  relieved  for  a  time  and  iu<'<i-onliMation 
.•»«\ual  |K>wer  hel])ed.  This  renuHly,  therefore,  seen»s  well  worthy 
[tended  trial  in  talx*s.  It  is  hijyrhly  important  that  tlie  preparation 
iployed,  hes.ides  beiuje:  of  nn<(uestionable  activity,  shoul^l  als«t  l>e 
^'<«|>tio^  lejil  abscess  result  from  its  use.  The  jj:i'eatest  C4ire  s!ii>uld  also 
<4i**r>-od  a.-*  to  tJie  cleansing  of  the  syringe,  neetlle,  anil  site  of  pimc- 
n>p  to  each  injection.  The  injections  slmulil  be  made  dailv  or  on 
'■  day;-.  The  fluid  slutuld  l)e  thrown  iiitu  the  lissui's  of  the 
aek,  hrtn,  or  the  nates.  As  the  injections  are  quite  painful,  prior 
elriireniUon  of  tlie  area  of  pun<"ture  with  ether  spray  or  by  tiie  ajipli- 
[catioa  of  i«?  \&  to  be  recommended  until  tolerance  to  their  use,  as  con- 
[•m«i  s*n«ntion,  i^  established. 

Mention    shindd    l>e    made   of  a    jnvpamtton   of  a    combination  of 

'anironl  extracts  nf  cunsidemble   nuM'it   which   has   recently  cume   into 

fiiv4ir  .IS  a  |)owcrful    reconstruetant  in    dcl>ilitatcd,  and    es])eeiaily   in 

ncunk»thcnic,    contlilions,   and    hence    whicii    presumably    may    Ik*   of 

utility    in    liil.H's.       It    is   a    eoml)ination    intended    solely    for    month 

m i mi ntst ration,  and   is  made  from   brain,  spinal  eonl,  an<l  testes,  the 

vf  matti'r  of  which  prepanition  is  asserted  to  contain  a  <lefinite 

■  >ri  nf  lecithin  i^)t  ^\  per  cent.)  and  of  s|m  rmin<',   nuc'lcin,  and 

U'itis  of  s<>-i*alled  pliosphuHzed  ulbmnins  (-t^lj?,-  pel*  cent.).     This 

1   ,  wliich,  although  it  is  a  proprietary  pri't>ai-;iiion,  is  nou-scci'et 

rtixi  non-|ialente<l,  and  is,  .so  far  as   I   am  awan-,  una<lvertised,  is  piv- 

uiml  under  tlie  name  of  "syrup  of  di-<>lyl  lecithin  ((»hos])ho-albumin)." 

If  wa!«   brought    t4)  my  attenti«tn   only  reeeiitly.  but    in   the  somewhat 

"   ''  trial   I  have  already  nuule  of  it  in   neurasthenic  conditions   I 

lud  it  unequalled  by  any  other  single  remedy  or  eotubioatittn  of 

-  as  a   bracer,  not  excepting  the  bypiMh_'rmic  w-yv  of  testicular 

; ..an   which  it  is  nuieh   more  practicable  hA^  administration.     It 

I*  well  worth  a  trial  in  tabes. 

Vou.  IV.— U 
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Trvfdmenl  nf  Sjuritrf  Sifrnptonift. — Sjiwtal  treat iiieiit  is  usually  re- 
qUiircd  for  the  relief  of  tlie  laiveiiiating  pains  in  tabes.  The  influeiM* 
of  spiinit  extension  (Misjtensinn)  is  oftentimes  quite  extraonlinarv  in  not 
only  jugulating  obstinate  jMiroxysnis,  hut  in  piwenting  their  early 
return.  This  should  be  borne  in  mind  before  drugs  are  resortetl  to, 
the  idtimate  eHeet  of  whirh,  when  more  iir  less  eonstantly  used  in  ^o 
ehronie  a  disfirder,  cannot  but  have  an  evil  iuHuenee  ou  bwlily  welU 
l>ciug.  The  <lrugs  tliat  att'onl  most  relief,  excepting  of  eourse  opium, 
are,  in  tbe  order  named,  plieiiacetine,  autipyrine,  exalgine,  aeetanilid,  and 
stHlium  salieylafe.  The.st^  may  l>e  used  singly  or  in  eondjination.  Plicn- 
aeetine  is  now  t!ie  favorite,  I  Iiave  employed  it  ire(|uentty  witli  gonij 
results.  As  with  antipyrine,  if  used  singly,  it  requires  to  he  adminis- 
tered in  a  full  dose  (10  gr.),  rejH'ated  perhaps  three  or  fimr  times  at 
hourly  intervals.  Autipyrine  and  phenaeetine  in  combination  seem 
often  more  servieeable  than  either  drug  alone.  These  should  bo  em- 
ployed in  do.ses  of  5  to  8  gmins  each.  A  gcvml  pre|)aratioii  of  ejinnabis 
indiea  is  often  also  of  use  in  relieving  the  imins  wlien  tlie  latter  are  not 
Um  severe.  Usually  it  is  best  administered  in  rondanatitiu  with  one  of^J 
the  above  in  doses  of  J  Ut  2  minims  iyf  the  fluid  extniet  or  gr.  J  to  ^  of^^ 
the  solid  extract. 

It  should  he  remarked  that  disappointment  in  the  u.'-e  of  this  remedy 
in  other  affections  than  tabes  is  frefjuently  due  to  the  prejianilion 
employed  being  inert.  Ap[>arently  a  reliable  preparation  may  be 
recognized  by  noting  if  the  precipitate,  when  the  alcoholic  preparation 
is  added  to  water,  Is  of  a  decidedly  green  hue ;  If  brownish,  the  prepa- 
ration is  probably  worthless. 

Lrfjcal  remedies  are  usually  of  scant  avail  for  the  relief  of  true  lanci- 
nating pains,  since  the  latter  are  usually  too  deeply  situated  and  of  too 
great  severity  to  be  easily  iuiluencecl.  For  moiv  sujM'rficial  |>ains, 
especially  il'  localizetK  relief  may  l»c  often  ol>taintHl  by  the  application 
of  a  lotion  of  mentliol  in  alcolml  (gr.  10  to  30  to  the  ounce),  or  by  the 
use  of  the  following  liniment : 

Menthol, 

Chloroform,  an.  1-2  dr. ; 

Oil  of  cinnamon  or  oil  of  cloves,         J  dr. ; 
Soap  liniment,  up  to  .^j. 

The  tincture  or  the  oleoresin  of  capsicum  may  be  substitutwl  for  the 
oil  of  cinnamon  or  cloven,  but  added  in  smaller  amounts  (o  to  10 
minims).  A  combination  of  oleatc  of  aeouitia  (*2  {kt  cent,),  luenthnl, 
of  each  2  drachms,  tincture  of  capsicum,  I  drachm  (or  the  oleoresin, 
ITIxv),  in  chloroforni  1  ounce,  may  be  jwdnted  over  the  painful  area. 
This  is  of  use  for  the  relief  of  snperti<'ial  neuralgias.  Or  a  snmll 
quantity  of  cldoroform  alone,  sprinkled  on  spongiopiline  or  on  lint,  nmy 
be  of  use. 

Warm  l»aths  and  the  warm  |Kick  sometimes  exert  a  decided  sudorific 
influrncc  <luring  the  jMimxysm  of  pain.     Tliey  ar<'  worthy  of  trial. 

In  casrs  of  tab<'s  yet  at  a  period  at  which  arrest  of  (he  disease,  with 
return  t(»  usefulness,  seems  at  all  {lo^sible,  opium  or  nmrphine  should  of 
course  be  only  exceptionally  resorted  to  until  other  means  of  relief  have 
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been  tricxl  without  result.  Morphiiio  hyjXHlermically  is  rtftcn  iKrt'cssi- 
tato<l  for  tho  jiUcviation  n'C  tlie  more  intoosc  |Miruxysnis,  I'^ipcciallv  for 
the  si;i,<tnV  crijiej?.  Hyjnnlerriiif  fi(iinini>tniti<ni  ^himi<l  nut  he  futiiistrd 
to  thi*  {liittrnt,  :unl  il,s  eii)[»Ioymriil  hy  tin*  physician  ^llouh^  ho  a<  infre- 
quent iUi  po^^;il)lc'.  If  morphine  is  i^ivcn  hy  the  inoutli,  tlie  jKitient  mnst 
W  mutitmnl  against  its  stcu<ly  cuntimranee,  the  danger  of  the  opium 
liahit  lieinj;  depiotetl  to  him  most  vivitlly.  (3f  course  if  no  real  l>e!iefit 
if*  fibtuintnl  by  i»tlier  reme<lieSj  the  driitf  must  be  iVeely  usi'd  h>r  elleet. 

For  the  relief  of  tlie  painful  erises,  if  severe,  as  is  usual,  morphine 
hypodertnie-jiUy,  in  full  <h)ses,  is  neeessarv.  Little  else  e^in  iie  of  avail 
iu  pcirr»xysms  «»f  tal>Ptio  gastralgia.  A  trial  may  also  be  made  of  sina- 
pii^ms  to  the  ejiigastrium  and  nucha,  or,  if  the  attack  is  prolonged  and 
unyielding  to  thei*e,  small  blisters  may  be  applied  in  the  same  situation. 
To  check  vomiting  <ifteu  nothing  siive  inorj>hine  hypmlenuieally  is  of 
avnil.  There  may  Ik*  trie*I,  also,  however,  uitrrHglyeerin  (1  or  more 
drops  of  the  1  |>er  ei'nt.  solution  on  the  tongue  every  half  hour) ;  20  jK'r 
cent,  solution  of  menthol  in  olive  fiil,  of  whieli  lU  drops  are  ingested  o» 
•  small  quantity  of  crushed  sugar,  witli  a  sip  of  water  ;  or  menthol 
nwiy  be  prescril)ed  in  bmndy,  to  Lm*  taken  on  a  little  crushed  iee.  These 
au<l  other  remedies  suggested  for  the  relief  of  gastralgta  and  vomiting, 
8ueli  as  dilute  hy<lro<'yauie  aeid  taken  with  bismuth  subnitmte  and  spirit 
i  of  chloroform  in  mint  water,  are  all  of  lar  more  value  to  relieve  simple 
\  than  to  check  the  severe  cramp  or  obstinate  vomiting  attending 
\  gastric  cripiH  in  tabes. 

For  the  relief  of  laryngeal  spasm  free  inhalations  of  arayl  nitrite,  or 
■  nitT*>-glyci'rin  hyp<Klermieidly,  may  l>e  used.     Morphine,  also  liypmler- 
micully,  may  Ix"  required. 

Ttrttfmnif  of  Ihr   Atti.ri<r. — This,  as    remarked,  is  often   materially 
hellMtl,   ;uid,    indeeil,    in    a    fair    number   of   not    too   ailvaneinl    eases 
even  largely,  at  lea,st  tempinirily,  removed,  by  the  employmt^nl   of  ex- 
tension of  the  spinal  cord.     Mention   must  here  be  made  of  the  tn-at^- 
tnent  of  the  ataxia  by  the  use  of  what  is  termed  ecMn|K.'nsatoiy  gymnas- 
wiu-j',  intro<hieefl  by  FniiikeU  find  now  attmeting  much  attention  abroad. 
iBy  thestejidy,  judieiou>emjiloyment  of  tliese  exercises  marked  improve- 
Unent   in   ine<>-ordination  in  cases  of  advanced  ataxia   lias  been  lately 
|re«.*onU"d-     This  methixl  has  for  its  object  the*  execution  of  certain  defi- 
nite movements  solely  with  the  purpose  of  re-education  of  the  imjiaired 
or  Inst  niui*cular  sense. 

As  describe<l  by  Belugou,*  who  has  applied  this  method  with  .success, 

lhi-*<.«   movements   are :  "  No.  1    consists   simjdy   of  flexion,  extension, 

'  alkdm'firm  ;  No.  2,  tjf  simple,  co-oixttnated  nurvements  in  a  definite  ilirtHr- 

tion  against   resistance;  No.  J^,  of  eombined  cinordinated   movements. 

J  The  first  of  these  consists  of  the  garter,  which  is  applied  round  one  leg 

[at  the  level  of  the  knee.     On  this  is  a  small   piece  of  wrnnl,  which  is 

|fixe<)  to  the  front  of  the  patella  l>y  the  g:irter.     The  patient  then  raises 

ihp  other  leg;  then,  flexing  it,  brings  it   rapidly  down  so  as  to  touch 

■♦•  of  wwkI  with  the  lu-eL      Anmher  movcnn>nt  is  nbtained  by 

I  ^.   a  stick  just  above  tlic  middle  ttf  the  legs.     The  patient  then 

one    fo«it  alternately  over  the    stick   and    Iniek  agtun  without 

onrhing  it.     A  mtxlifictitiun  of  this  is  the  lutop,  through  which  one  i\xyt 

'  dreAtPtM  j^  d<  MitL,  Feb.,  ISlHi,  and  alsio  Brit.  Med.  Journ.,  epit.,  Mar.  28,  1896. 
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is  jMissed  withotU  toufhing  it.     Tlio  advantage  nf  this  is  that  it  can  be 

lit'ld  ill  diffeivnt  ix»r<iti<uis  su  :i.<  tu  roinljiii<>  the  artlnn  of  varioiig  nnu*- 
ch'S.  For  the  ii[*]KT  liml>s  iiiany  of  tho  snnio  cxf^'ist's  are  rmploye<l, 
Imt  in  thr  tliird  <'l:iss  a  s|)i'<'i;il  si'rics  is  used,  nt'ct's.-itatintr  delicate  qo- 
ordiiiiitioi].  ihw  fA'  tlii-si'  cinisists  in  !*us(M:'nding  balls  of  ditferent  .sizi^s 
in  a  frame  at  different  ht;ight*< ;  these  are  jiut  in  motion,  aud  the 
pjitient  is  oldiged  to  seiz<'  each  nioviiig  hall." 

An  excellent  n-view  of  Friinkel's  \v(H-k,  with  the  results  ol>tained, 
has  apfjeannl  in  the  I'aris  letter  to  tlio  3M//ffY/ .Vrvrw,  April  .*i,  1897. 
These  results  have  sti  important  a  hearing  on  the  treatnu-nt  i»f  the  m<»st 
distressing  symptoms  of  the  later  stages  of  tabes  that  tliey  should  claim 
onr  earnest  attention.  It  is  narmted  that  certain  of  the  worst  easev  of 
ataxic  ineoHL>rdination  at  the  Salji^jtri^re,  two  of  which  had  been  bcd- 
ridtlen  for  years,  weiT*  distinetly  improved  nnder  the  tise  of  Franker^ 
meth(Hl.  It  is  stated  that  "  one  of  these,  a  woman  who  Imd  not  stirred 
from  her  bed  for  stx  years,  now  is  al>le  to  go  out  into  town  ahaie  with 
tlie  help  of  a  single  eane.  vShe  can  go  n\\  ami  down  staii*s,  and  i-jin  even 
walk  with  her  eyes  *;hut."  Naturally,  tlie  Argyll-Kobert.son  conjlition 
of  the  |nipil  and  the  ab.sent  knee  jerk  |KTsist.s  as  before.  It  ap|K»ars 
that  Uaymond's  resnlts  with  the  niethwl  in  cases  seen  at  his  clinic  in  all 
stages  of  the  disease  gave  75  jjer  cent,  in  which  distinct  imj>rt»vement 
oecurrtHi,     Tlie  follfiwing  is  fpiolcnl  fnun  the  Faris  letter: 

"The  method  is  an  extremely  simple  oik*,  and  consists  only  in  teach- 
ing the  patients  to  make  the  movementis  necessary  for  any  given  action 
with  exactitude.  In  walking,,  for  instance,  the  patient  is  made  to  stand 
iij>  as  straight  as  possible^  and  to  advance  one  ffKit  a  certain  distance, 
but  witliout  slinging  it,  and  then  to  plaee  it  once  more  l»eside  the  other. 
Then  he  puts  it  a  fvrtuin  distance  forward  and  to  one  side,  and  tak«'s  it 
l»aek  again;  then  to  the  rear,  and  rejdaees  it.  Then  he  gin-s  through 
the  same  movements  with  the  other  foot.  At  first  his  feet  wilt  neinl  the 
constant  su[>ervision  oi'  his  eyes,  but  after  a  while  he  will  be  able  to  dis- 
pense with  that.  Gradually  his  eyes  may  \w  fixcil  farther  and  farther 
away  from  his  feet,  bnt  on  some  fixed  ohjert  that  will  Ih"1j>  liis  e<p]ilih- 
rinni,  nntil  finally  the  walls  of  the  room  at  the  height  of  his  eyes  will 
be  sntheient,  or  even  tlie  ceiling,  and  titen  with  eyes  shut  he  can  aecom- 
ptish  all  the  nmventents.  The  imiiortant  points  with  reganl  to  the 
exereijics  are  that  they  should  not  he  ovenuMie,  and  should  b<>  carrieil 
out  with  the  greatest  j>i>.s.sil>le  exactitude.  The  avoidam-e  of  over-exer- 
eise  in  vvrs'  im]M)rtant,  becaii>e  ataxics,  owing  to  loss  of  muscular  sensi- 
bility, an*  devoid  of  |)ro|H'r  sense  of  muscular  fatigue,  and  may  ea.-^ily  he 
<'ni'ouraged  to  [»nrsue  cxercisps  that  cause  cxhaustittn  rather  than  e<luca- 
cation  of  mnscles.  The  imjKiired  nerve  paths  •piickly  iT'sent  the  i^ssage 
of  nnaeenstotmMl  impulses,  and  the  intensity  of  attention  required  to 
carry  out  the  exercise's  pro|>erly  sofjn  imhiees  cerebrsd  fatigue.  For 
tlu'si'  n-asons  Friinkel  insists  that  [Nitients  sln>uld  not  he  asked  to  exer- 
cis<»  for  njore  tlian  ten  minutes  at  a  time,  with  an  interval  of  at  least  ten 
minutes,  after  which  the  motions  may  he  repeated  once  more,  usually 
not  oftener.  Twice  a  diiy  surh  a  sciincr  of  a  li:df  hour  may  lx»  giv<'n. 
Exactitude  in  the  acc(tm|ilislinient  of  t!u>  motions  decided  u|X)n  is  the 
whole  s«*cret  of  the  treatnu'tit. 

"  When  patient.s  are  bedridden  or  when  they  are  not  easily  able  to 
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<loHnite  by  putting 


xercises  the  piirjKisi'  of  \\w  imttiuns  may  In-  n>ade 

riunifl  imv  It-g  a  garter  U\  whirli,  in  pluci-  uf  a 

iiekk\  is  tttti\e<l  a  metal   |)late.     The  heel  of  the  oilier  foot  ir*  iikhU'  to 

the  plate,  plaoetl  at  ilitferent   liefghts  on  the  leg,  until  the  patient 

ttcc<impli?>h   the  purjK>se  rejitlily  even  with  eyes  <'lose<l.     Variety  in 

excrei!y'*»  Is  to  he  sought   tor,  for  they  must  lie  ctintinuetl  for  weeks, 

ii'limes  for  niontiis,  and  Frfinkel  insists  that  the  true  etui  uf  the  exer- 

tses  must  never  be  allowed  to  sink  out  of  view.     Not  niuseiiiar  exeivii^e 

tlie  ordinary  sense  of  the  wonl,  siicli  as  may  he  nbtuiued  from  the 

liv|>etitkm  i>f  any  movement,  is  the  end,  but  the  re-edueation  of  muscular 

itt^ntion  by  tl»e  careful   re|M^titi(m   of  movements  with  an  exact  and 

luiie  purpose. 

**  Usually  |>atients  themselves  are  very  miieli  enc<iurageil  from  the 
[>m>iet.  At  the  end  of  abinit  two  weeks  there  is  a  distinctly  noticeable 
iprovement  in  tl»e  co-ordination  of  movements  whicii  they  have  been 
Ipraetisiug,  and  this  improvcnicut  continues  for  s(»mc  time,  until  a  cer- 
Itain  stagr  of  co-<mhnatioii,  deiKMMlent  on  the  extent  of  the  disease,  is 
chc<l.  Whatever  is  gained  remains  as  long  as  the  (list^ase  itself  re- 
*a^  !<tationarv.  Further  advance  in  the  disease  will  demand  renewed 
ition  of  the  muscidar  sense,  and  at  times  the  progress  in  coHiitli- 
wiil   render  latent  the  extension  of  the  sclerotic  [)i'ix'ess  in  the 

J**  For  the  more  exact  co-onlinate  movements  ref|uired  of  the  hands — 
as  writing,  for  example — much  finer  and  mi>rc  detailed  exercises 
ine  nsjuired.  It  is  surprising  to  see,  however,  liow  much  imju'ovement 
Inmv  Ix'  obtainecl  in  handwriting  after  a  careful  eoursc  of  exercises  in 
liraeing  various  curved,  >piral,  ami  angular  tigiires.  In  oilier  rehitively 
delicate  movements  for  ataxics,  such  as  grasping  small  objects,  button- 
clothes,  etc.,  the  Hame  improvement  is  noticeable  after  a  course  of 
pxepciees  directe<l  more  esjiecially  to  these  ends,  sui-h  as  grasping  at  a 
iven  stgtial  variously  colored  swinging  lialls  or  picking  out  variously 
Biscd  objects  from  a  numlH^r  scattered  over  the  table. 

**  Afe  to  the  cases  in  which  the  treatment,  when  applicable,  docs  not 
Utireei'*!  (and  they  aiv  mre),  they  are  mainly  thi»se  in  wliich  the  intensity 
jof  attention  required  to  din^ct  the  movements  thnntgh  the  dlseastMl 
tlMT\'e  fibres  is  t<Mj  great  for  the  juiticnts  to  accomplish  the  etlbrt  de- 
I  :  1  <»f  them.  Frankel  [M»ints  out  that  they  ai\'  almost  always 
A  ho  liave  been  chamcteristically  awkward  in  their  prcataxic  life, 
\um{  hImk^^  general  musenlar  sensibility  is  siipposably  eoiigeiiitally  im- 

tttired^  cajiability  for  delicate  niovcnicnts  being  tlie  nice  adjustment 
.  letween  muscular  sense  and  muscular  motility. 

*•'  In  a  certain  number  of  eases  the  treatment  is  distinctly  contra- 
il iiitlirated.  In  acute  taln-s,  wh<'re  the  pains  are  almost  continuous,  it 
'WOwld  do  harm  ratlier  than  giMwl,  and  wlieii  tried  has  always  led  to 
ilggnivation  of  ^ymj^tlnns.  In  patients  ^iuirering  from  arthropathies  it 
lis  also  contraindicated,  or  wltere  for  any  reason  there  is  suspected  to 
flic  piv«'nt  that  abnormal  friability  of  the  bones  that  causes  so-called 
i  ((pontaoeoUK  fmcturc.  Wiiere  severe  vesical  trouble  exists,  with  a 
tendency  to  frequent  recurrence  of  vesicid  crises,  absolute  tnimiuillity  is 
,  the  only  thing  for  the  patient.  Any  amount  i»f  movement  leads  inevit- 
LaUjr  to  aggnivation  of  the  extn'mely  troublesome  symptoms." 
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Tmpotrnce  in  tabes  is  s(*nietimcs  very  nintennlly  iniprovcHl  bv  sus- 
jK'nsion.  Strvffinine,  zine  vulcrianjito  and  ])lios|)!i;ite  arr  i if  value.  In- 
jectiims  of  testiriilar  fluid  sceru  to  have  (■(►nsiderdblf  power  in  restoring 
tone  to  the  Haeeid  oi^ins  and  of  prouu)tin^  a  retiiru  of  jmicresitive 
power.  Siis[H*nsion,  stryeluiiue,  and  tbe  lirowu-Stcjuanl  treutiiK'nt  are 
also  of  utility  for  tlie  Idadder  \veakues>.  (.areful  attetition  from  the 
first  luust  he  paid  to  the  eouditiiiu  of  the  Idadder,  the  patient  early 
gnanh'd  against  the  ininiitK'iit  danger  of  pnJonged  iftrntion,  diffieult 
oft<'n  to  iveoi^nize  in  tabes  unless  tiu  the  wateli,  Ixrause  of  the  attending 
aniesthesia  of  tliat  viscus.  The  |>atieut  ninst  bt^  taught  the  use  of  tiie 
soft  eatheter,  whieh  should  be  employed  at  stated  intervals  daily  if  fr<*e 
volnntury  evaeiiation  of  the  eontents  of  the  liladder  hv  im|x)ssilde.  The 
strictest  injunctions  must  be  laid  down  as  to  eh-anliness  in  the  use  of 
the  eatheter,  it  Ijeiu^  tlicjroujj^lily  washed  in  weak  enrlndie-aeid  solution 
or  in  satnmted  borie-aeid  solution,  and  eitlu^*  kept  in  the  latter  or  again 
washed  in  the  horie-acitl  water,  or  preter.ibly  in  boiling  water,  iK'fore 
use.'  Should  cystitis  have  oeenrred,  every  ettbrt  must  Ix'  made  to  etm- 
trf)l  the  inllannnatorv  eondition  before  implieation  of  the  |jelvi»  of  the 
kidney   in  the  {>nH-ess  oeeurs. 

The  Idadfler  slionid  be  cleansed  daily  or  on  alternate  days  by  irriga- 
tion with  a  bfU'ie-aeid  solution  of  about  half  satiinted  strength,  or  witli 
any  other  simple,  non-irritating  antiseptic  solution.  In  cystitis,  witJi 
jKiinfnl  mietnrition,  infusion  of  bu<vhu  eontaiuing  tineture  of  hyt>sey- 
arnus,  minims  10  to  30,  and  spirits  (»f  nitrous  ether,  ^  draehni,  is  of 
value,  as  will  be  found  also  in  all  ctironii-  forms  of  the  atleetiiui  the 
fiuid  extract  of  pichi,  in  doses  of  a  I  drachm  to  1  dnichni,  three  time.-* 
daily.  8a!(>l,  combined  with  piehi  or  with  a  few  drops  of  a  reliable 
suntIalw(>rK^l  oil,  is  of  great  service  in  (^hrouie  cystitis. 

For  jMiiu  jieeoni|Kinyiitg  cystitis  or  for  the  relief  of  neuralgia  of  the 
neck  of  the  bladder  or  of  rectal  spasm  the  remedy  of  promptest  utility 
is  a  rectal  suppository  containing  cocaine  muriate,  gr.  i  to  1  ;  extract 
of  hyos^-yamu^.,  gr.  1  to  ;)  ;  io<loibrm,  gr.  3  to  5.  Tbe  combination 
of  morphine  with  the  alxive,  while  it  will  unquestionably  incn-ase  itri 
inunediate  efficiency,  is  ni>t  usually  essential.  Incontinence  of  urine 
may  perhaps  be  controlled  by  the  ju<!icious  usi-  of  siHjX'nsion  and  by 
the  administration  of  full  doses  of  Iwlladonna  and  stryehiune. 

Attention  to  eonstipati(>n,  which  is  common  in  talies,  is  essential. 
Aeeumulation  of  fieees  in  the  lower  Imwcls  must  be  swept  out  by  Ciipi- 
ous  warm-water  enemas  and  the  stm>ls  niaintain<Hi  in  a  suitable  e«in- 
dition  by  small  doses  of  caseani,  or  of  aloin  pni-ferably  cumbiued  with 
stryehnine  and  belladonna  or  byciscyamns. 

Because  of  the  tendcnev  to  distnrl>ance  in  the  trophic  nervous  system 
in  tabes  it  is  most  important  to  caution  tidx'ties  against  permitting  a 
corn   to  be  cut  or  allowing  blisters  on   the  feet    to  g<>  tuiattcnded  to. 

In  place  of  cutting  the  corn  a  mctlnnl  commonly  employctl  is  to 
soften  the  epidermic  with  an  alkali  and  then  rub  it  otf  with  a  piece  of 
pumice-stone. 

The  onst^t  of  optic  atrophy  necessitates  the  most  careful  attention  to 

'  In  ur(;inf;r  ll'«*  *'»*f  <*f  tli^  callietcr  in  talus  Gowen*  ntateti  that  while  he  has  i«een  many 
melaiieht-*! y  in^Uinci*i>  of  deatli  in  couae«juenot?  of  iitiBUs))octod  reicntitm,  he  hajs  never  seen 
any  cn«e  in  which  the  early  and  frequent  use  of  the  catheter  did  harm. 
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iie  general  health,  the  awiidaiici'  <»f  srxnii!  exres,**  and  the  too  free  use 
tobacco.     Stm'hniiR*  shoijltl  be  tried  in  full  doses,  and  the  Brown- 
t|uartl  treatment  or  the  use  of  the  testicular,  liruin,  ami  spinal-cord 
'Nnation  raentioneil  previously  empluyed  {p,  201) ). 


PRDVLARY    LATERAL  SCLEROSIS. 

Synonyms. — Primary'  sclen>sts  of  the  cnkssed  pyramidal  tracts; 
ic  paraplegia  :  Spastic  spinal  paralysis ;  P^rh's  palsy ;  Spasmodic 
dorsalif*  (Charcot). 
Definition. — Primary  sclerosis  of  the  crossed  pyramidal  tracts. 
This  is  a  stjinewhat  rare  synteui  disease.  Its  presenee  is  eharaeterized 
ty  a  group  of  symptoms  cttmmoii  to  a  numhcr  of  ailments  with  which  it  is 
ery  frequently  confi>ii ruled.  These  symptoms  are  chiefly  motor  weak- 
ana  rigidity  in  t!ie  lower  extremities,  with  marked  heightening 
f  the  deep  or  tendon  reflexes,  but  without  muscular  wasting  or  sensory 
is«irder. 

The  Incurrence  of  this  disease  as  a  primary   affection,  since  first 

li*scribed  by  Erb  in   1875,  and  the  extreme  paucity  of  iieeropsies  in 

]\e^e  because  of  the  disitrder  not  appreciutively  shorteniug  life,  has  led 

IV  to   question  if  the  ailment    really  deserves   a    place   in    neural 

liogj*.     It  is  indeefl  (picstioned  if  sueli  a  disease  really  exists,  since 

a  necropsy  has  not  shown  it'  in  au  uueomplicated  form.     But,  although 

tfae  ailment  is  of  rare  (wrurrenee  and  mistakes  in  patliological  diagnosis 

eommon,  good  autli(*rity  has  established  that  it  deserves  a  place  in 

nomenclature  of  cord  affections. 

Etioixxjy. — The  iiifi-cquency  of  the  occurrence  of  the  disea.se  as  a 

primar}'  atfertion  has  left  its  etiology  largely  a    matter  of  eonjeeture. 

The  oiidet  of  the  disi'a.se  is  least  uncommon  in  adult  males  between  the 

agCEi  of  twenty-five  and  forty-five  years,  althoujjfh  it  is  siitl  lyptcal  cases 

hare  been  encountered  earlier  anil  much  later  than  these  extremes.    Un- 

ke  the  case  with  posterior  sclerosis,  syphilis  is  in  no  wise  a  causative 

tor.     The  cases  in  which  syphilis  is  operative  are  i-eally  those  of 

mdarj'  sclerosis,  the  result  of  local  syphilitic  myelitis,  originating 

\i\siry  degeneratiim  of  the  lateral  tracts,  (me  of  the  common  forms 

lied  spastic  jMiniplegia. 

The  determining  causes  are  generally  stated  to  be  traumatic  injury 

(spinal   concussion),  long  exjwsurc  to  cold  and  wet,  over-use  of  the 

aoected  muscles,  and  lactation.    It  is  doubtfid  in  what  manner  thest*  are 

operative.     The  pathological   character  of    the  discas<*  would  indicate 

tbat  it  ma\*  have  origin  in  a  toxic  blocwl  state.     Hramwell  suggests  that 

the  limitation  of  the  disease  at  first  to  tliecrosK**!  ]»yramidal  tniets,  with 

cnwet  at  the  lower  part  of  th<'  cord,  indicates  as  a  prime  etiological  factor 

defcx;tive  nutrititm  of  the  cortical  cei^ljral  centres.     The  fibres  oi'  the 

livmmidal  tracts  are  of  great  length,  iiud,  deriving  their  nourishment 

m»m  the  cortex,  c<;iuld  be  easily  suiijceted  to  disi'ase  in  their  lower  end, 

'hidi,  tiMi,  the  blood  supply  to  tlie  cord  is  least  well  maintained.-' 

•  t>ntm  r    Tfit-Bwk  of  Ntrvoujt  Dmumr*. 

*  Sw  Brarawell ;  i>wrw«  of  tht  Spinal  Cord,  Edinburgh,  1895,  p.  131. 
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It  is  n(»t  iriiprolmltk'  thiit  rlinnTir  l<'a<l-|Mjiaoning  as  a  factor  in  the  pro-" 
ductitm  of  Hk-  disrase  is  too  little  rt'ougniz*'*!. 

PATitui.n<;irAi.  Anatomy. — Xcrrupsies  in  jmre  oases  of  thi*  variety 
of  t'onl  sclenisis  have  l>een  very  ijitre<|iioiit.  This  is  tliie  to  the  fact  that 
our  knowledjire  of  the  disease  is  of  cimipuratively  recent  date,  and  that 
the  aihiient  does  not  materially  sh(»rteii  life.  I  i^ntil  reeentlv  tlie  only 
case  qiiotetl  Avas  that  of  Dresehi'eld,"  in  which,  with  long-contintied 
symptoms  of  the  discasic,  there  was  foiitid  post-mortem  what  apiK'arwl 
to  he  sclerosis  of  the  en»sse<l  pyranddal  tracts.  Slitrjit  changes  iti  the 
anterior  eonuia  were  also  jJifsi-nt,  hut  were  reganled  as  of  supp<jsedly 
sec«>iidary  (X'eurrcnee.  Dejerine  and  S<ittas"  very  lately  rej)ort  a  ca>e 
willi  typical  symptoms  in  wliieh,  death  occnrrin^r  ironi  pneumonia,  the 
sclerosis  was  hmnd  in  he  pnictically  limited  to  the  lateral  cnlnmns. 

The  sclernsih  in  tins  aifeetion  invoKcs  tlie  tiljres  of  the  ert)ssed 
pyramidal  tract,  the  chief  fnncti<m  of  which  is  <'onduction  i»f  volimtary 
motor  impulses  from  the  eerebind  eortex  to  tfie  multipolar  cells  in  the 
anterior  cornu.  As  a  result  of  the  sclerosis,  therefoit^,  there  occurs 
more  or  less  motor  paralysis  in  all  parts  below  the  scat  of  the  lesion, 
and,  as  the  affection  is  bihitend,  the  jwdsy  is  jxiraplegic.  The  sejKira- 
tion  of  the  anterior  cormud  cells  from  the  jvynnnidal  fibres  ivmoves 
these  from  the  inhil>it*)ry  iidhience  of  the  cerebrum  ;  in  conserpienee, 
reflex  action  is  no  longer  jierfcetly,  if  at  all,  under  cerebral  cnn- 
troi.  As  a  result,  marked  heightening  of  the  reflexes  and  rigidity  >*( 
the  muscles  occur.  This  fact  is  regtirdcd  by  many  as  the  cause  of 
the  condition  of  rigidity  and  sjuism  occurring  in  the  affected  muscles 
in  si'lernsis  of  the  pyramidal  tracts.  It  is  (jucstionahic,  Imwever,  if  mere 
removal  ttf  cerebral  inliibitiim  is  the  true  explanation  of  this  jihemmi- 
enon,aiid  if,  indeed,  the  actual  cause  is  not  mttre  likely  a  local  one,  such 
as  might  <x*cur  from  the  irritation  produced  hy  the  lesion  on  the 
adjacent  eentres  for  reflex  action,  the  multi[»olar  cells,  inducing  in  these 
likewise  a  condition  of  irritation. 

Gowers  l>clievcs  that  th«'  ilcgenerativc  process  prohniily  has  origin 
in  the  terndnal  fibres  of  the  crossed  [tynunidal  tracts  in  ihc  gniy  matter 
of  the  anterior  cortni,  and  tbat  from  these  fibrilhe  the  sclerosis  subse- 
quently pursues  an  upwanl  course  in  the  lateral  column.  This  may 
explain  the  absence  of  readily  discoverable  lesion  in  an  early  case  pre- 
senting sym{>t(ims  of  the  disease  dying  from  an  intercurrent  malady. 
An  attectinti  of  tbc.-^e  jMirts  is  iltificidt  to  iletect,  as  llic  diseiiscd  fibrilhe 
would  I>c  intcrlnced  with  similarly  healthy  fibn-s.  In  functional  curable 
cases  it  is  probabh'  that  tliese  fibrilhe  are  chiefly,  if  not  alone,  atVeete<l, 
mere  molecular  alterations  occurring,  the  nature  and  cause  of  which 
are  pui-ely  conjectural. 

In  many  cases  of  Intend  sclerosis  a  sclerotic  process  sh'ows  early 
tendency  to  extend  beyond  the  lateral  columns  of  the  conl.  The 
sclerosis  may  involve  the  muhipolar  cells  of  the  anterior  eornu,  thus 
originating,  in  addition  to  the  condition  of  s|«istic  paraplegia,  those  of 
progressive  muscular  atriiphy  (amyotrophic  latersil  sclerosis);  or,  more 
commonly,  a  conduned  sclerosis  of  the  lateral  and  pi.isterior  columns 
may  tHx-ur.  Occasionally  latend  sclerosis  is  hut  an  early  indication  ofj 
a  ilisseminated  dcgencrati\e  pnx'css  in  the  cord. 

'  BriL  Med,  Jouni.,  Jan.  29,  IHKl.         »  Camptn  rtndw  Soc,  de  Biologic,  Dec.  6,  189 
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SyMPTtJMH. — The  diiseaHc  i.s  of  vt-iy  jjnultial  onset  and  iiioftt  chrttiiie 
coarse*.  The  earlieet  symptoms  aiv  iisimlly  weukiiessi  and  stiffness  and 
s  tendency  to  niomentiirv  sjwi^m  in  tlio  mnsclcs  itrtln'  lower  extremities, 
arast  prpsent  alter  exertion.  The  stitines.s  an*!  spasm  also  are  veiy 
Dodoeablc  after  rising  on  tirst  attempting  tu  nse  the  lijnlis,  and  are  dis- 
tiikctly  ag;gra\*ated  by  exj^jsiire  U*  enkl  or  to  external  irritants  ivr  by 
physical  over-i'xertion.  This  eomhtion  increases  very  slowly  ;  walking 
Deoomos  progressively  diflk-ult,  and  the  early  slight  stiffness  uf  the  lindis 
gndually  <lefi)ens  into  a  state  of  deeided  rigitUty  and  >|nisni,  asstx^iiited 
with  a  emut  increase  of  activity  in  the  reflexes  and  tla-  development 
of  certain  of  tln>se  not  nnrmally  piTsent. 

The  gjiit  in  a  typicjd  ease  of  .s|)4i.stic  [uiraplegia  is  most  characteristic. 
The  assistance  of  a  eano  or  canes  is  nwessary.  Rather  short  steps  are 
taken,  and  these  with  ditficiilty,  tin*  active  limh  Inking  r.iised  by  an  effort 
on  the  jiart  of  the  npiK/r  and  hnver  trnnk  ninsek's,  with  little  or  no 
flexiim  at  the  knee  or  hip.  The  h*g  is  dnigged  rigidly  forwartl,  and  in 
itt  pn»grc^s,  with  a  tendency  to  interlocking  of  the  knees  :y»d  adduction 
iif  tli»»  (otn  as  the  latter  is  spasniiKhrally  advanced,  the  ball  and  toes  of 
ihe  ft*t  s<rra|)e  tlie  gronnd  with  each  step.  Often  in  progi*ession  the 
oontaet  of  liie  l)all  of  the  fo<jt  and  tm's  witit  the  gronnd  tlevelops  a  clonus 
in  the  Hrnb,  which,  too,  is  connnun  with  tlie  patient  sitting  wlien  the 
)a11  i»f  the  t«M>t  rests  insecnivly  on  the  gronniL  In  a  well-deveh>{)ed 
case  lof***  of  jmwer  is  very  apjmrent,  most  nolieeable  in  the  flexors  of  the 
kip,  kne«^,  and  ankles.  The  mnseles  rtf  the  legs  arc  rigid  and  nsnally 
ery  well  nourished.' 
The  roiu^Milar  tension  and  s|)asm  are  so  tleciik'*]  in  the  legs  oftentimes 
that  in  rgfumbcncy,  with  the  legs  extended,  |>assive  flexion  at  the  knee 
i'^  iin|»«issible,  and  fuissive  elevation  of  one  leg  cause?>  its  fellow  to  ascend 
with  it.  The  s|Mi?»ni  is  chiefly  in  the  extensors,  and  is  most  manifest 
rhile  these  are  in  a<*tivity  (while  the  !inib  is  extended).  After  flexion 
be  knee  has  Ixm  accomplished  the  s|Kism  may  entirely  relax,  to  at 
rctiini  on  a  .s.'cond  extension  at  the  knee.  This  sudden  depiirtitre 
the  condition  of  flacciility  of  the  leg,  with  the  knee  flexed,  ti>  one 
rigiilitv  and  s|>asm  on  its  extension,  has  heen  aptly  comparable  to  the 
K'kwanl  fly  of  a  jx-nknife  blade  l)V  virtne  of  its  spring  after  having 
tr%'U  «lmi»st  completely  o[R'n<il  by  the  hand.  It  has  (Inis  been  termed 
'  cliff i-k III fc  rigiility." 

Tiie  reflexes,  su|K'rHcial  and  deep,  in  the  attcctetl  part  of  the  cord  are 

a  condition  of  greatly  increast-d  activity,  although  the  Tnnscnlar  spasm 

\en  present  may  not  always  perniit  moiv  than  a  [tartial  demonstration 

thlt  inerea,'i<».      Heightening  of  the  snpn-ticiai    reflexes  in  the  limbs 

ay  Ik*  sshown  onlv  hv  an  im-rease  in  the  tonic  spa^m  or  rigidity,  already 

ent,  on  stimulatii»n  of  their  varions  centres.     The  j>lantar  reflexes 

»y  be  »o  heightened,  however,  that  with  the   patient  in   recnmlKncy 

lalatiou  of  the  sole  will  throw  the  legs  into  a  condition  of  partial 

lUs. 

knee  jerks  are  invariably  increased,  and  eonimotdy  very  mark- 
edly s<i ;  a  slight  tap  on  tin-  ligamcntinn  pati-llie — or  often,  in  fact,  itn 
oy  portion  of  the  knee  or  on  the  thigh  nniseles — will  cause  the  leg  Uy 

thnn  nlight  rniixular  wiuiting  iloes  not  occur, save  in  iKom.*  tunes  in  which  lliere 
ni  of  I  he  nnttrior  cnmuni  ctflls. 
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adk'kly  fly  out.  Cloniif*  of  tbe  reotiis  miiy  often  be  dcvt'lopod  liy  -sudden 
<iepresi*ioii  of  the  putolla  with  the  fingers,  the  jwitient  being  in  recundM-ney. 
Typical  ankle  clonus  is  nsiially  present.  It  is  liest  (4>tiiined  by  ine<:mi- 
plete  extension  of  the  thigli  and  knee  with  the  jKitient  sitting.  The  leg 
is  held  jit  thi'  eulf  with  tlie  left  hand  anil  seniiliext'cl  at  j>clvis  and  knee 
in  onier  to  obtain  as  complete  rehixation  as  j)()ssih!f  ;  the  hall  of  the 
foot  near  tlie  ttx-s  is  now  ouiekly  and  liglitly  grasped  by  the  right  hand 
ami  a  sudden  energetic  dorsal  flexiim  made  and  maintained.  Sudden 
stretching  of  the  tendo  .\ehilles  after  this  manner  will  usually  result  in 
tin-  prmUictioii  ttf  aidile  elttnus,  a  phenomenon  never  <ibserve<l  in  health. 
The  elonus  consists  of  rhythmical  series  of  rapid  alternate  eontractioni! 
and  relaxations  at  the  ankle,  continuing  so  loug  as  the  jtressni^e  on  tlie 
foot  by  the  hand  is  maintained. 

In  a  latei*  stage  of  the  disease  with  the  coineident  upward  prt^ress 
of  the  sclerosis  the  arms  may  become  atJeetetl  similarly  to  the  legs. 
8tiflness  antl  rigidity,  witli  nuiseular  weakness  and  heightening  of  the 
reflexes,  associated  here,  however,  with  less  paroxysmal  sjiasm,  are  then 
manifest.  Commonly  one  arm  is  more  aiVeeted  than  its  fellow.  Height- 
ening of  the  reflexes  is  shown  by  exaggerations  of  the  triceps  and  wrist 
jerks,  and  the  presence  and  increase  of  other  periosteal  and  tendon  reac- 
tions. A  jaw  jerk  or  elonns  may  then  be  obtainable.  InvolvennMit  of 
the  trunk  iKt-asionally  occurs,  shown  by  attacks  of  spisni  in  the  aUlom- 
inal  and  dorsid  mnseles. 

The  electrical  reactions  in  the  aflTeetcd  muscles  are  practically  un- 
altered save  |)<'rha}>s  in  the  manner  of  simple  increa.se  to  Imth  currents 
in  the  early  and  middle  stages  of  the  disease,  and  to  simple  diminution 
in  the  later  stage.  I'he  reaction  of  tlegeneration  never  oeeni>  when  the 
lateral  c(tlumns  alone  are  the  seal  of  distnise. 

Sensory  sympt4ims  in  uncomjjlicsited  eases  are  usually  quite  absent. 
Muscular  aching  may  be  eoniplaine<l  tA',  weurriug  merely  as  the  result 
of  fatigue.  Xeuralgiforni  or  rhenmatoid  pain  sometimes  occurs,  as 
do  tx*casionally  subjective  numbness  and  tingling.  Appreciable  ansesthe- 
sia  indicates  involvement  of  some  |>;jrt  oi"  the  si-nsory  apjKiratus  in  the 
disease. 

Any  marktHl  aifeetion  of  tlie  sphincters  is  nucommou,  ( "onstij)ation 
18  usual,  and  is  dnv  prolialdy  to  lack  of  exercise  im  the  part  of  the 
patient. 

Si'xual  power  is  rarely  lost.  Eye  symptoms  are  uncomjuon.  Optic 
atrophy  is  regardcil  as  rare,' 

CoMPi-KATloNs. — These  have  been  already  alluded  U*  in  discussi 
the  Pathoh>gieal  Anatomy  of  the  disease  (]>age  210), 

Diagnosis. — Primary  s])astic  paniplegia,  as  has  been  rcmarketl,  is  a 
somewhat  rare  disease.  (\'rtain  conditions  mistaken  for  it  an*  thiKse 
wliich  originate  a  secondary  lateml  sclerosis,  guch  as  in  chronic  dorsal 
myi'litis,  caries  of  the  vertrcbnc,  or  spinal  tumor.  It  must  also  \)Q  differ- 
entiated from  amyotrophic  lateral  sclerosis,  postcro-latcral  sclerosis,  dis- 
seminated cerebro-spinal  s<'leroriis,  and  from  hysterical  paraplegia.'      Its 

'  1  liavo  ene«ninitere<l  it  in  two  typical  uncouiplinited  ia.ses. 

"^  Aw  primary  lali'rul  8clen>^i-'  never  rnfurs  in  fhildluHKl,  ita  se|>aration  from  doulile 
cerebml  tieniiplegin  ur  from  c«!rebrii]  tumor  cxvurring  in  cliildrra  need  not  be  here  coo* 
eidered. 
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liffcrentiation  from  all  of  these,  save  certain  eases  of  the  presumed 
prical  form,  slioiild  not  usually  be  a  matter  of  fliffieulty  to  the  acute 
ver.  In  a  ease  presentiu^  symptoms  i*f  tin-  iliseases  desi*nl>ed 
Jmuin'  should  !»•  first  made  as  to  tlie  mode  of  tmset  aud  ehanieter  of 
J>n*e»Mling  symptoms.  If  the  ailment  iias  not  been  of  gradual  ilevelop- 
m«-iil,  and  S4.msory  symptoms — sik-Ii,  i\n-  Justiiuce,  as  a  girdle  |kiiii,  de- 
U^'tsildo  anaesthesia,  miiscidar  iueo-«trdiuattou,  niirseular  wasting  or  i|uali- 
Itativf?  electrical  altenitions,  paralysis  ni'  tlie  i)ladd('r  or  ivettun,  or  bed- 
**tt^ — have  been  j)resent  or  have  later  apjveart'd,  tlie  ease,  althougli 
lliiically  :i  spastic  panq>legia,  is  not  one  of  primary  nr,  at  h'ast,  mu-om- 
ini  primary,  lateral  sclerosis.  Its  sejKiration  fmm  the  unilateral 
ic  parai)legia  o*:curring  as  the  result  of  cerebral  hemijthgia  need 
be  mentioned,  since  unilateral  primary  sclerosis  of  the  crossed  pyr- 
"il  tracts  is  unknown;  were  it  not,  the  pi-ecetling  history  and  the 
ion  of  the  arm  and  fai'e  shoidd  leave  no  dimbt. 
The  two  ailments  tlic  sejiaratinn  of  which  may  Ik*  most  difficult  are 
jit^MMninatcil  sclero-^i'.  in  it.^  initial  stage  and  hysterical  sjKistic  paraplegia. 
^i-^v-ieniimitetl  cer<'br«>-:ipinai  sclerosis  in  its  early  stage  may  fttra  long  time 
itilate  primiir\-  spastic  ])araplegia,  as  it  may  also  pure  hysteria.  lu  tJtese 
e^  count-erfeiting  lateral  sclerosis  the  sclerosis  is  evidently  primarily 
lited  to  the  cnjssed  pyramidal  tracts,  and  subsecpiently  I>e<'omes  dis- 
t*miiuire«l.  In  such  a  case  a  mistake  in  tliagnosis  is  at  first  inevitable. 
this  fact,  now  well  recognized,  of  the  not  infreqnent  sitnulation 
primary  latcnil  sclerosis  by  cerel>ru-spinal  sclerosis  is  burne  in 
lind.  the  early  n^cognition  of  the  latter  and  the  septiration  of  the 
Tection"^  will  be  the  easier,  as  a  cnnstant  wat*'h  fnr  other  symptoms 
the  disease  should  lead  to  their  prompt  rwoguitiou  and  correct  inter- 
Urctntion  as  they  apjH^ar. 

Hy-'tericnl  paraph-gia  may  present  the  typical  symptom  complex  of 
■ler«>sis,  even  to  the  juvsence  of — altiiough  rarely — a  tnie  ankle 
.  Usually  the  history  of  the  case,  the  occnrrence  perhaps  <if  {wist 
|r>*tcrical  .seizures,  the  sudden  onset  of  symptoms  of  the  disease  suc- 
»*c<ling  an  emotional  cause,  the  presence  of  areas  of  auicstlirsta,  and 
|n*lls  nf  remission  in  the  ccmtractions,  ami  usually  their  comph-te  relax- 
Itiiui  liuring  ansesthesia  if  this  test  slundd  l>c  tried,  and  the  (weiirrence 
[>f  omtrai'tioii  <»f  the  fields  of  vision,  enable  a  sejKiration  to  be  made. 

Com-erning  the  rpiestion  of  st»x  so  nuicli  stress  may  i>e  laid  as  to 
rttally  mislead,  since  what  is  pn'sumal)ly  lateral  sclerosis  (clinically, 
primsiry  sjiastic  jMiraplegia)  is  apjKireutly  scan^ely  less  rare  in  women 
ihmn  in  men.  Cases  are  n<tt  infretpH'ritly  encountcrcil  in  wihucu  in 
which  for  a  long  lime  a  differentiation  may  br  sim|)ly  impossible:  this, 
ly  own  ex|)erience,  is  that  also  of  all  wlm  havr  lia/l  nuic-h  to  do  with 
luxe  diseases,  A  conjectural  diagnosis  alon<'  in  then'  cases  cmi  be 
EnuMlo.  which  may  1m?  altermitely  adIiertHi  to  with  certainty,  and  again 
Ipnwipfly  aUimloned  neriaiim  as  time  jtasses.  The  exact  status  of  the 
ai*c  mny  remain  altogether  in  <lonbt  imtit  perhaps  a  cure  suddenly 
|rs  by  means  of  some  inert  drug,  on  the  nsc  of  whicli  much  l^iith 
H*cn  pinned,  or  through  the  cxerticni  (tf  an  «MUsidc  mental  influence. 
Kven  excluding  questitms  of  sex,  it  cannot  Im-  ton  strongly  urged  that 
haj»ty  diagnosis  of  hysteria  should  not  be  based  merely  on  the  i>rcsence 
jf  a  few  |«jst  or  current  hystcrictd  indications,  since,  altluKigh  organic 
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dis<^aso  of  the  nervous  system  is  frcNjiiently  niimifkefl  hv  hy«teria, 
t'lintrarv  also  is  t'ommon.  Tliis  fact  is  niut'h  trni  little  rerognized  by  ilif 
professitm,  the  nink  ami  file  t>i*  which  are  ol'ten  apt  to  reganl  syniptoni!* 
of  iiinluuhted  oiyanie  nerve  (lisonler  apfK^arinj;  in  an  eruotional  or 
hysterical  woinuri  purely  as  au  iiKru'atioii  of  an  hysteriwil  fiinetioiml 
condition.  It  seems  certain  that  not  infrcfjuenlly  c«ses  that  are  diiur- 
nosed  at  first  as  hysterical  spastic  par.i|»lef^ia,  merely  lx'c«iise  they  have 
occnrrcd  in  yonnjii'  \v<Mnen  of  pjvsmncd  enn>ti(»nal  tendencies,  and  arv 
(>crhaps  accomjttinicd  hy  nervous  symploins  wliich  inferentialiy  are 
rej^r-inled  as  functional,  finally  terminate  as  ciist^s  of  typicd  dis.seniinate»1 
eereliro-spinal  sclerosis.  These  have  fretpiently  in  reality  been  merely 
exa tuples  ctf  organic  nerve  disease  from  the  ontset,  in  which  the  admix- 
ture of  a  t\'\v  hysterical  symptoms  hav<'  served  to  mislead.' 

Fk<h;susis. — True  primary  lateral  sclerosis,  ulien  sutfieiently  ad- 
vanced tit  be  recognized  with  eertaiirty,  is  practically  incurable.  It  i*. 
Btuted  by  some  authorities  that  in  its  early  stage  not  imly  arrest  may  U* 
efil'cted,  but  a  cnix^.  obtained.  It  is  doubtful  if  such  eases  are  in  reality 
those  <»f  tlie  primary  disease*  tu%  if  apparently  so,  whether  the  tn>able 
has  not  been  of  the  functional  variety,  mtt  dependent  upon  an  actual 
sclerotic,  process.  Yet  even  in  a  wel]-dcvelo]ji'd  case  arrest  of  the  <lis- 
ease  may  often  be  accomplished  and  much  improvement  In'ought  alxmt. 
As  eoncerns  life,  the  [irognosin  is  most  liopcful,  since  the  tendency  of 
the  disease  to  hasten  death  is  almost   uit. 

TuKATMKNT. — Save  in  a  ihw  [larticnhirs  the  management  of  the 
disease  so  nearly  resembles  that  of  hH-oniotor  ataxia  tliat  no  lengtliy 
scparati"  discussion  is  necessary.  If  there  is  donlit  based  on  gcKxl  <'vi- 
dence,  however  slight,  as  to  whether  the  ease  is  a  |U'inuiry  lateral  .scle- 
rosis or  a  sjwstie  paraplegia  secondary  to  a  chronic  myelitis  or  to  a 
loi^alized  growth  of  sjiecifie  origin,  Icnetic  treatment,  as  outlineil  in  disi- 
cnssing  the  simulation  of  tabes  by  cord  syphilis,  should  be  tritnl.  At- 
tentiiUJ  to  the  jn^t'ucnd  health,  as  in  tabes,  is  nn»st  essential.  Esjx'cial 
care  in  the  treatnuent  of  })rimary  latcnd  sclerosis  must  be  taken  to  avoid 
exposnre  to  •'<>ld,  and  prevent,  if  the  ]>aticnt  is  yet  able  to  walk  about 
easily,  ninscnlar  over-oxertion,  both  of  which  are  very  distinctly  harm- 
ful in  this  disease. 

No  curative  drugs  for  tfie  affection  are  yet  known.  It  is  probal>le 
that,  as  in  tabes,  the  employment  of  courses  of  silver  nitrate,  |>erha|>s 
altt'rnated  with  arsenic,  may  be  of  service  in  arresting  the  ])rogress  of 
the  rbsease.  Spinal  counter-irritation  l>y  Iilisters  or  the  a<tual  cautery 
is  also  thought  to  Ik-  of  .<oine  utility.  Stiyehnine  should  bo  employetl 
with  great  caution,  if  at  all,  because  of  its  influence  in  hcigiiteniiig 
rertex  irritability.  Galvanism  is  useless,  and  fannlism  is  harmful  in 
this  disease.  No  e^JM:'ci:dly  helpful  drug  is  at  hand  to  c<introl  the  con- 
ditinu  of  hi'ightcning  reflex  irritation  and  sjKJsm.  l*(>tassiuui  bromide 
or  hydrobromic  Ui'id  jHrliaps  enjoy.-  tin*  mo.nt  confiilenee  in  this  jMinie- 
idnr.  As  l>efore  menti<tucd,  great  stress  must  l>e  lai<l  on  the  avoidance 
of  musculnr  fatigue.  (lowers  has  found  that  attention  to  this  often 
lierniits  <lrugs  to  do  goiKl  which  otherwise  seem  useless  or  harmful. 
Gowers  has  n(»tiee<l  great   im[)rovement  from  courses  of  rubbing,  espe- 

•  For  a  most  inten.'sting  Hccounl  of  the  Simulatium  of  Ifvstwria  by  (>rirjnijc  I  Hi 
of  the  Nervoiw  System  sev^  an  adtirvM  by  Buzzard,  published  by  thurcbill,  London, 
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rtally  npwanl  friction,  insteml  «it*  nicri'  knojulin^  of  ihv  miiKclcs.  He 
n>njoin«i  thi«  with  a  ('<)nr!<t'  of  Turkish  batli.s.  Thf  liittiT  may  be  readily 
employed  in  a  inixJiHed  but  distinctly  bonetifinl  i'orni  by  the  iisc  of  the 
|»>rtable  and  inexpensive  exibini'ts  n«>\v  on  siilt*  sit  the  sho|>s. 

Althmigli  sus|Knision  is  niiieh  less  distinctly  of  servi4'e  in  this  disease 
than  in  talx's  or  jxistero-hiteral  sclerosis,  I  have  (K'casionaliy  seen  nit>st 
pratifyinj?  rt^sults  from  its  employment.^  It  is  always  worth  a  trial,  and 
^hoidd  preferably  be  usetl  by  tlic  nnHlitie<l  metbiKl  of  extension,  which 
nNjuires  no  apparatus,  de&crilx'd  nntler  the  Treatment  of  Tabes  (p.  20(i). 


POSTERO-LATERAL  SPINAL    SCLEROSIS. 

SYXOXYM8. — I'rot^ressivc  s|mslic  ataxia;  xVtjixi<-  jturaplegia  ;  Com- 
btm'<]   fascicular  selenisis, 

DF.FlxmoN. — A  form  of  <lis<'ase  of  the  spinal  curd  in  which  sele- 
rut*!!*  of  the  jwsierior  and  hitenil  colinnus  oceur>i,  the  symjitoms  of  wliieh 
art?  ihos*?  of  lateral  sclerosis  usually  preceded  and  always  accompanied 
by  lb(ie»e  of  mot*>r  ineo-oitli nation. 

It  i»  questionable  if  this  affection  should  l>e  terinerl  a  system  disease, 
mote  in  other  than  very  nire  forms  it  i.-^  prohnltly  either  de|M?ndent  ujion 
?oe<ling  dorsal  myelitis  with  secondary  defeneration,  or  is  an 
form  of  tabes  in  which  overHow  of  the  Siderotic  or  subinflam- 
pnx'esses  «x"cnrs  into  the  lateral  cohmnis. 
Ktioixxjv. — Its  etiology,  when  not  dejwndent  upon  chronic  myelitis 
the  causes  that  pro*luce  talx's,  is  doubtful.  It  LK'curs  most  frequently 
ftween  the  a^es  of  thirty  and  lil'ly  years,  and  is  more  freijueiit  in  men 
in  women, 
*ATiloi.<XJY  AND  PATlToixKUrAL  A  N ATOMY. — Sincc  the  disease  in 
•  preat  m.njority  of  cases  is,  as  remarked,  that  of  tabes  with  oveHlow  of 
r  !^'lerotic  princesses  into  the  latend  columns,  or  is  secondary  to  a  chronic 
sil  myelitis  in  which  secondary  degeneration  has«K'<Mirred,  theanatom- 
»re  is  nuist  often  tliat  of  one  or  the  other  of  thi-se  diseases.  In 
in  which  a  necropsy  has  been  liad,  and  whicii  are  rejpirded 
^^.  .  fipw  observers,  such  as  Gowers,  as  representinjj  a  di>tinct  system 
(iiiiea.«^,  there  is  supnoi^d  to  have  m-t  iirred  a  coincident  primary  sclerrjsis 
^1*  the  pt)sterior  ami  lateral  column!-.  That  in  the  posterior  iMflumns  is 
pt  to  be  more  intense  in  the  dorsal  than  in  the  lumbar  pirt  of  the 
[/rd,  and  involves  but  little  the  niot  zone  of  the  postero-extcrnal 
in  Iwth  of  w^hich  features  it  diflfers  from  ]iure  tabes.     The 

ion  in  the  lateral  coluriins,  even  in  these  cases,  is  mi>st  (►ften 

strictly  pystemic,  although  it  ehicfiy  involves  the  crossed  pyramidal 

act  fibres.    It  often  extends  into  the  mixed  zone  of  the  lateral  columns, 

kd  may  invade  the  lateral  limiting  layer  situatetl  between  the  pynnnidal 

ind  the  gray  matter. 

TMITtiMS. — The  symptoms  of  this  disease  art*  es.'*entially  those  of 

I^mviaUv  Case  IX.  in  my  pn|>er,  "  Report  on  the  Treataa-nt  of  Fourtifn  <"ast»s 
>  of  liie  Sptual  Cord  by  the  Method  of  SuHp«iu»iou/'  Medical  Keu^n^  June  1, 
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spastic  ataxia,  with  which  there  is  conihined  inco-onli nation  of  move- 
ment in  tlio  hiwpr  extirniitiris.  It  is  a  dist'jis<^  t>f  vitv  ^rathial  onst-t. 
Tlu'  vtirW  syniptHnis  iirc  niuch  tlidsi*  (k-scrilKMi  utnler  Sp;L-.tit'  Paraplegia, 
but  with  the  ^nuhial  Hnc<iinino:  am!  stitl'iu'ss  in  the  k'p:s  there  is>  early 
assoeiateil  ijuitc  niarkril  utaxist^  sneh  ns  is  present  in  tabes.  This  liust 
ni:iy  at  first  he  tlie  most  ohstrusive  symptom,  and,  rarely,  may  alone 
direct  tJie  jwitieiit's  altentitm  to  liis  ailment. 

The  gait  in  a  fnlIy-tlevelo|)eil  ease  resembles  a  combination  of  tliat 
of  tabes  and  lateral  sflerosis.  There  is  nnstcadines>  in  walking,  hut 
the  legs  are  nut  raised  sm  high  ur  brought  down  so  suddenly  as  in  talws. 
The  toes  may  tirst  reaeh  the  grmind  and  drag  as  in  spastir  jia ra jjlrgia. 
The  ataxia  is  nsiialiy  nhtrusively  shown,  as  in  tabes,  in  walking  or  ia 
attempting  to  turn  suddenly  and  in  stan<ling  %vith  eyes  elosetl  and  feet 
tog<'tber.  It  is  likewise  brought  out  in  reeuml>eney  by  having  the 
patient  attempt  U*  touch  an  object  with  his  t(ie's,  the  ]Mi>iti()n  of  which 
object  he  has  first  viewed  before  cliising  the  vyo^i. 

In  a  well-devcloiHtl  case  there  is  usually,  as  in  prinuiry  spastic 
|>aniplegia,  a  condition  t»f  increased  muscular  tension  and  t<*ndenry 
tuwaril  spasm  in  the  legs,  with  marked  heightt-'ning  of  the  reflexes^ 
chiefly  the  deep.  The  knee  jerk  is  much  exaggerated.  Ankle  clonus 
is  commonly  easily  elicited.  The  limbs  rentaiu  well  nourished,  although 
muscular  weakness  is  m<ire  or  less  promiiu-nt  as  the  dis**ase  progresses. 

Sensory  symptoms  are  sliglit.  Lightning  pains  do  not  <inlinarily 
occur,  ami  any  marked  anaesthesia  is  uui^omnmn.  The  ixiotor  weakncK^ 
in  tbe  early  stage  may  give  ris(>  to  pains  in  the  legs  from  fatigue  <»n 
excessive  use  of  the  limbs.  Not  uncommonly  dull  jiain  in  tbe  sacral 
region  is  felt.  In  cases  Becoiidart'  to  myelitis  girdle  pjiin  is  common. 
S<'xual  [lower  is  lost  early  in  many  cases,  and  paresis  of  the  bladder  may 
tH!cur.     Coustipatitin  is  usually  present. 

Eye  symptoms,  such  as  the  Argyll-Kobertson  jiupil  and  oj>tie 
alro]>hy,  are  not  usual,  nor  are  the  vaso-motor  and  visceral  derange- 
mcuts  which  occur  in  talics. 

Later  in  the  course  of  tlie  disease  the  spastic  svTn]>toms  usually 
iK'come  so  conspicuous  that  the  ataxia,  whieti  ceases  after  a  time  to 
advance,  is  litth'  recognizid>k\  and  tlu'  case  may  be  mistaken  for  one  tt( 
advanced  lateral  sclerosis,  or,  with  incivasing  paniplegia,  it  may  eiune 
to  resemble  one  of  advanced  myelitis  with  contractures.  Less  com- 
monly spastic  sympttans,  which  in  a  few  eases  have  never  been  ver\' 
prominent,  may  disapjR*ar,  the  knee  jerk  ceasing  to  be  obtained.  The 
case  then   resembles  one  of  tabes.  • 

The  symptoms,  after  being  limited  for  a  eonsiclerable  ]>eriocl  to  the 
lowrr  extremities  aiul  trunk,  subseijuently  may  involve  the  arms,  and 
rarely  the  fice.  There  is,  tlien,  as  in  the  leg,  ataxia  of  the  implicjiled 
muscles,  with  a  tendency  to  rigidity  and  sjiasm  and  increase  in  the- 
reflexes. 

DiAiiNOSis. — As  iR'fore  remarked,  many  of  these  cases  are  those  of 
atypicid  tabes  nr  represent  a  ilegenersitive  jirocess  resembling  a  chronic 
transverse  myelilis,  sh  that  in  many  instances  they  cannot  Ix'  <listin- 
j;u!shed  from  tliese  affections.  In  its  early  stage,  l>ecause  of  the  markiHl 
'ataxia,  the  disease  might  readily  be  mistaken  for  posterior  sclerosis. 
were  it  not  that  preservation,  with  usually  excess,  of  the  knee  jerk  and 
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lij^Lt  or  decided  ankle  elomis,  with  tlefiiiilc  los.s  of  power  in  the  alTet'tcd 
cles,  prevent  error.  I.<ater  the  case  may  he  VQ^vdi^l  as  priiuary 
ll  scleroisis  if  ataxia  or  a  jmst  history  of  it  is  nut  .^earehed  for. 
di-ica^e  is  e^peeially  apt  to  be  eonfomided  with  Fried n-irh's  ataxia, 
'  the  h«Ti*ditar\*  form  of'  combitierl  sclerosis — an  ailment  which  fKTiijMcs 
;  a  |w>iition  Ijetwwn  postero-lateral  sclerosis  and  pure  tahes.  But  in 
Friedreich's  ataxia  tlie  tender  age  at  which  the  disease  develops,  tlie 
fiiniily  histork,  the  presence  of  nystagnins,  and  the  peculiar  defect  in 
'  irtifulntion  as  well,  or  later  the  presence  of  scoliosis  and  cluh-fuot, 
ender  the  scjiaration  of  the  aif'ections  easy.  The  disease  is  diffcrenti- 
''ated  from  cerel)ellar  tumor  l>y  tlu*  fact  that  <!es|)itc  certain  common 
symptoms,  such  as  inco-ordination  with  cxag^jcratitm  of  the  knee  jerk, 
IpM  Tierhaps  jKiraplegia,  there  is  present  in  the  latter  affection  severe 
^oeeipital  hcaaache,  with  vomiting  and  optic  neuritis  or  j>ost-neuritic 
atrophy. 

rBUGX<ift<ls. — The  course  <tf  the  <iisease  is  steadily  althongh  slowly 
progreseive,  as  is  the  case  with  primary  spastic  jiaraph'gia. 

Treatment. — The  treatment  i>  tliat  outlined  under  hotli  Tabes  and 
^ Primary  Spastic  Paraplegia.     Suspension  is  of  much  more  utility  here 
'  m  in  the  latter  affection,  espcinally  in  the  cases  which  have  followed 
.  chronic  myelitis.     I  have  obtaintMJ  strikingly  gnitifying  results  with  it 
diminishing  ataxia  and  rigidity  in  a  number  of  cases  (d'  this  disease. 
As  syphilitic  disease  of  the  spinal  cord  often  causes  synijitoms  similar 
U>  lh«>se  of  ataxic  pjiniplcgia,  more  csix'cially  to  those  atypical  forms  of 
»l>es  eb.s.^etl  with  ataxic  {Kiraptcgia,  in  a  case  in   which   there  is  the 
lightest  suspicion  of  ^>ast  syphilis,  if  it  ciinnot  be  ascertained  that  the 
itient  received  a  thorough  mercnrial   course,  the  plan  outlined  in  the 
aent  of  syphilitic  psendt»-tabes  (p.  UK))  should  he  pursued. 

Srief  mention  must  \w  made  of  a  form  of  primar}'  combined  sclero- 

gifi  first  described  by  J,  J.  Putnam  and  subsequently  by  C\  L.  Dana. 

It  is  a  new  type  of  spinal-cord  disease,  which  previously  had  Ix'cn  con- 

fiiM^l   with  myelitis  or  with  multiple   neuritis.     It  affects  chicHy  the 

s^trrior  columns  and  the  pynmiidal  and  cerelx'llar  tracts.     It  iwcnrs 

y  in  enfeebled  women,  usually  past  middle  life,  and  runs  a  rather 

sively  ra|)id  course. 
L5s<»ciat«.Hl  with  the  sclerotic  procesr^  in  the  parts  named  them  occur 
^^iffa£c>  or  systemic  areas  of  softening,  with  degeneration  of  the  gray 
attf  r  or  the  nerve  roots. 
i^utnam's  researclies  suggest  that  both  chronic  lead-  and  arsenical 
aing  may  be  the  chief  factfirs  in  the  pnwlui'tinn  oi'  this  form  of 
MS.     The  disease   begins  witli  antcsthesia    or  pariesthcsia   in   the 
lities   and   the  t:M?currence  of   progressive   enfeci»lemcnt,   lea*ling 
lliimately  to  pjimplegia.     There  are  emaciation,  anavmia,  and  (n-rlmps 
tinate  diarrhrea.     Spastic  symptoms  occur,  with  exaggemtion  of  the 
jerk   and    presence  of  ankle  clonus.      The   arms  are  involved, 
botlgh   less   prominently  than   the  legs.     The  average  course  of  the 
diseaiiie  in*  two  years.     Death  occurs  from  exiianstion.     Perhaps  because 
the  dtMasc  has  not  in  the  |iast  l)ccn  recognized  suHiciently  early,  treat- 
Bt  has  been  futile  Uy  stay  its  progress.     Temporary  improvement  in 
i'fem  CSBdes  has  Ix^^n  noted  nnder  tonics. 
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SyNOXYNfs. — Frie<lrctfli*s  disease;  Friwlroicli's  ataxia;  Hoivditaiy 
ataxia;  Family  ataxiu ;  GeiKTic  ataxia;  Frio<lri/ii*ir^  form  of  Im-umotor 
ataxia. 

Definition*. — A  form  of  ataxic  piniplopia  iliic  to  n)!nh!m.*t]  j¥W5- 
rior  and  lateral  .*<clerosis,  wliit-li  occurs  in  faioilics,  always  begins  in 
onnjr  individuals,  and  further  ditferw  from  tlie  coimiioii  form  of  ataxic 
niplf^ia  I)y  the  nn'.«ence  of  nystagmus  and  disordoivd  spowli. 
Etioiak;y. — Tin'  m^curn'rifo  of  two  or  more  cai»es  of  the  disea.se  in 
the  sxime  family  is  a  prominent  charaftoristir.  As  many  as  ten  eases 
ave  lx*en  known  to  oeeiir  in  the  same  taniily  in  the  eoursi'  of  three 
nerations.  The  two  sexes  suffer  about  eipially,  tliere  being  probably 
flight  preponderance  in  favor  of  Imys.  In  the  same  family  the  two 
xen  may  suffer  equally,  but  often  the  disease  affects  one  sex  to  the 
clu.sion  of  tlie  other.  Apparently  isolatetl  cases  oeenr,  but  it  is  likely 
lat  at  least  some  of  these  will  become  the  progenitor  of  jK^rsons  wlio 
ill  <levclop  the  disease.  The  first  syni]ttonis  may  apjM'ar  in  infaney 
r  not  until  the  twenty-fourth  year,  but  iu  tlie  (najcirily  of  instances 
ic  eommenct»ment  is  from  the  seventli  to  the  ;?ixteenth  year.  Wlien 
v«nil  members  of  a  family  are  affwted  they  usually  develoj*  the 
lymptoms  at  about  the  same  age.  Acute  infections  diseases  may  fiH'ili- 
w  ihr  onset  in  st>me  cuses. 

Patiuh.'KjV. — The  ])atholo^'y  of  heivditary  ataxic  paniplciria  is  in- 
«»lve*l  in  obscurity  and  confusion.  Recenl  investijofjitions  by  means  of 
cwleru  methods  have  le<l  to  such  widely  varying;  views  as  to  the  nature 
»f  the  lesions  observed  that  they  seem  to  have  addtnl  to  the  confusion. 
iilv  a  few  autopsies  have  Iwen  made,  and  some  of  these  were  in 
that  did  not  conform  chjsely  ti«  the  type  dcscrilu'd  by  Fried- 
It  seems  to  l>e  pretty  well  agreed,  however,  tliat  the  spinal  ronl 
hereilitary  ataxic  panipletjia  is  n-iiialiy  rcduevMl  to  two  tiiirds  or  tliree 
rimrtli^  its  normal  <liameter,  but  whether  this  alteration  is  due  to  arrest 
if  development  or  to  atr*»phy  of  the  nerve  fibres  or  to  the  eoutnic- 
on  of  newly  fonned  connwtive  tissue  is  nitt  clear.  In  every  case  the 
>nJ  shows  selenitic  changes  invttlvinix  various  fibiv  systems,  cs|h*- 
ittlly  the  |M>sterior  cnlumns  (thr  cliau'^e  brinjp  nmst  murk«'<l  and  most 
tennive  in  the  eolomns  of  (itJl),  tlic  lutind  pymmidal  tract,  and 
;imes  the  direct  pyramidal  tract  and  the  diivct  cerebellar  tract. 

Vi>i..  IV.— 16  226 
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The  marginal  tract  of  Lisfyiiir  is  sometimes  involvrtl,  sometiiues  not 
The  rclls  of  Clarke's  colimiriH  arc  often  jitrophitHl,  and  the  colls^  of  Uie 
antorior  and  postcrinr  honis  may  be  mudi  reduced  in  nnmber. 

According  to  Wt*igcrt*s  ivcent  stndies,  the  j^rolifc ration  of  neurf^liu 
cells  is  less  marked  in  Fnedrcich^s  ataxia  than  in  tabes  dor^alis,  hut 
we  are  still  in  the  dark  an  tn  why  or  how  the  sclerotic  changes  are 
develojwd. 

Symptoms. — From  the  foregoing  statements  it  is  evident  that  the 
lesions  ui'  Fnedreich's  disease  resemhle  in  sfinie  respects  the  lesions*  of 
atiixic  iMintpIegia*  in  others  the  lesions  of  locomotor  ataxia.  In  srmic 
eiii?es  the  lesions  incline  more  to  ttie  former  type,  in  others  t<>  the  latter, 
and  in  some  <'nses  im|»ortant  lesions  of  the  gniy  matter  are  a(hle<l.  As 
might  be  expeted^  thew  variations  entail  differences  in  the  cliniait 
manifestations  of  die  discast^. 

The  first  and  most  im|)ortant  symptom  is  inco-ordination  of  gnidiial 
onset,  first  in  the  legs,  later  in  the  arms.  The  ataxia  is  shown  first  as 
unsteadiness  in  standing  and  walking,  later  in  a  drunken,  reeling  gait. 
When  the  patient  stands  with  eyc;^  cIoslkI  and  feet  ti^ether  there  i;* 
usually  consideral)le  swaying,  as  in  locomotor  ataxia.  The  niuscular 
Hcnse  is  waid  nut  to  1m>  impaired  (Sachs).  After  a  time  the  head  may 
he  the  seat  t)f  irregular  ataxic  movements.  In  most  cases  there  is  after 
a  time  some  loss  of  jMtwer  in  the  legs.  The  jmralysis  may  eventually 
become  consideral>le  in  degree,  and  in  scvme  cases  is  pronounced  early 
in  the  disease.  It  doubtless  <lepends  on  the  implication  t4'  the  anterior 
horns.  Sensory  symptoms  are  gcnendly  absiMit,  and  the  absence  of 
ligtituing  jjains  is  an  inijwrtant  |K>int  of  distinction  from  tabes.  This 
exemption  is  sjiid  to  tie  due  to  the  fact  that  the  |ieri])lieral  nerves  are 
not  iuvolve<l  (Dcjcrine).  But,  aecoriliirg  to  Charcot,  lightning  pains 
have  iM-eurre<i  in  some  cayes.  The  i-arly  l(>ss  of  the  knee  jt'rk  is  one 
of  the  most  eharactertstie  symptoms.  In  a  small  lu-reentage  of  «i*<rs 
the  knee  jerk  is  normal  or  even  exaggeiiitiHl  throughout  the  course  of 
the  disease.  The  s|iliincters  arc  rarely  implicated.  Some  time  after 
the  development  of  ineo-onh nation  (usually  several  years)  a  disturl>ance 
in  s|X'e<'ii  l>ecomes  noticeable.  The  jmtient  liesitates  in  the  enunciation 
of  sentences,  and  there  may  be  elisioTi  of  sylUdilcs.  The  defect  may 
remind  one  H>mewhat  of  tlie  scanning  or  staeeatt*  utterance  of  multiple 
scleiiisis.  Another  common  hut  late  symptom  is  nystagmus.  Very 
often  the  nyjstagmus  iti  ap|Kiireut  oidy  during  extreme  deviation  of  the 
eyes  to  one  or  other  side,  and  it  is  sometimes  a  question  whether  these 
movements,  wfiii'h  are  at  times  seen  in  apjiarently  normal  jK'rsons,  have 
tlie  sime  significance  as  the  fully  <lcvi'l<tpt*d  symptom.  ()cnlar  jtid.sies 
occasionally  oivur,  hut  the  ptipillary  reactions  are  pmhably  never  hk^t. 
LnW  in  tin-  «'oursc  of  thr  «liscjise  there  may  be  cojisiilersdde  mental 
failure.  Vertigti  and  dizs!:ines.'<,  ]K*rhaps  due  to  tlie  oscillatory  move- 
ments of  titc  head,  are  (*onunon  symptoms.  Pathological  anatomy 
has  not  as  yet  tlirown  much  light  mi  tlu'  origin  of  the  difiPen^nt  cere- 
bral symptoms.  Toward  the  end  of  the  disease  there  may  he  ]»ara- 
ptegie  weakness,  eontraetyres  winch  cause  eluli-f<H>t,  juid  Intend  spinal 
curvature. 

The  ]>rogress  of  the  disease  is  very  slow  and  gradual,  and  there  mav 
be  long  pericnls  in  which  the  condition  is  apparently  stationary.     Deatli 
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Uy  occurs  in  fn>m  fifteen  to  thirty  years,  but  the  usual  cause  of 
is  some  iiitercurreiit  tliseasse. 
DuvGNOsi.s. — The  diatruosis  is  sehlom  <]iffic'ult.  From  locomotor 
cia  ihe  tlistinetion  is  nuule  by  th<'  early  otisi-t,  the  ]>resence  nf  iiys- 
lU-s  and  siw'eeh  defects^  and  i\\v  absiiice  itf  inijtilhiry  sympfums  and 
itnintf  |wiins,  Usimlly  the  distinction  from  ataxic/  paraplegia  is  easy, 
[but  in  the  tabetic  ty|)e  t>f  this  disease,  with  k»ss  <»f  knee  j<Tks,  it  may 
llw  ne<H«,siry  to  base  the  diagnosis  of  Fried reieh's  tlisease  upon  the  early 
|i>nH>t  iukI  the  <X'cnrnMice  in  ^evend  memljers  i>f  a  family.  But  even 
llhesf  criteria  sometimes  fail,  and  it  may  be  imjMissible  t(>  make  an  abso- 
lute dintinetion  lx»tween  the  two  diseases.  In  njultiplc  seli«ro>is  the 
ikaee  jerk  is  exaggemted,  some  mental  failure  oceyrs  early,  and  the 
Upeeeh  is  tv^iieally  staecjito  or  scanning  ;  in  Friedreieirs  <lisei\se  the 
Iknee  jerk  is  lost,  mental  failure  <x'eiirs  late  or  not  at  all,  and  the  speech 
dl-turimnce  c<msisti?  usually  in  simple  elision  itr  hesitation,  and  not  io 
Urell-develoned  scanning  speech.  In  the  rare  eoiidition  known  as  ccre- 
Ibellar  hereilo-atax ia,  due  to  atropfiy  of  the  cerebellum,  tlx*  kuce  jerks 
lari'  exapgerutt*<l,  tlie  ])upils  are  Argyll-Robertson,  the  visual  Held  is 
rietiM I,  optic-nerve  atrophy  is  cumunui,  sensjition  may  be  tiisturbed, 
there  nmy  \w  considerable  mental  defect.  These  features  usually 
fe  to  distinguish  the  disease  from  I^'riwlreich's  ataxia,  but  tiie  condi- 
4ins  niav  have  much  in  common  (ataxia,  sjH'eeh  disturbance,  nvstagmus, 

pR«KJNciKls. — The  disease  is   not   influenced   by  treatment,  but  the 
hxitient  may  live  many  years  without  nnicli  discomfort.    Death  genemlly 
ficvun*  from  some  affection  not  directly  relateil  to  the  disease. 

Tkkatmknt.— This  consists  in  making  the  patient  as  comfortable 
as  puKsible  by  attention  to  the  getierid  Iiwdtb.  Arsenic  may  Ih^  em- 
ployed iu  doses  of  5-15  minims  of  Fowler's  solution,  t.i.d. 
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Syn'oxym^. — Wasting  palsy  ;  Amyotro]}hic  latend  sclerosis ;  Aran- 
Du^dienne  tyiM*. 

Df.FIMTIdn. — Chrrmic  spinal  muscular  atrophy,  more  widely  known 
•»  **  progresmve  muscular  atropliy,"  is  (listinguishtHl  by  slow  wasting 
Aisd  Mreokening  of  the  muscles,  the  wasting  Ijcing  at  first  limited  to 
Mme  one  part  (most  often  the  intrinsic  muscles  of  rxie  hand),  but  sjiread- 
ing  and  incn*asing  gnulually  until  it  is  extreme  and  wide  in  extent. 
The  wasting  of  the  musi-Ies  is  tine  apparently  to  degenerative  changes 
in  the  lower  segment  of  the  mol«u-  jKith  ;  tliat  is,  in  tlie  aiit<'rior  <-ornnal 
oelis  «»f  the  spinal  cortl,  in  the  eorres|Mutding  anterior  nerve-roots, 
and  in  the  motor  nerve  tibi-es  wliich  spring  from  these  cells.  As  a 
rule,  the  pymmidal  tracts  of  the  spinal  cord  an*  also  the  seat  of 
di^ni'Rition,  an<l  this  degcnenitivc  chauge  may  be  traceal>le  as  high 
a*  the  cer»;bnd  cortex,  the  U|)|)er  s<'gnn'ut  of  the  uutttir  path  being 
ihus  iniplic«ti'<l  with  tlie  lower  segment.  Only  the  common  form  of 
the  discau»c  will  bi*  e<msidercd  here  (Araii-Duchcnne  type). 
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Etiol<ksv. — The  iliseaso  wriirs  with  iimeh  greater  frequency 
ruiik'H  than  in  fenmle.s  {l\  iiniles  to  1  lemak',  accortliiig  to  Gowers),  a 
is  essentiuUy  an  atfection  of  adult  lift',  altliougli  in  rare  inKtance.^  it 
begins  in  ehililhood  or  thiring  senility.  A  neuffvpatliic  heredity  is 
traccalile  in  almo-it  one  half  of  the  eanes,  but  exainples  of  direct  in- 
lieritanee  of  tfie  dise^ise  are  exeeedingly  nire. 

The  exeessiv{'  nse  of  partieular  niiLseh/s  or  ninscle  groups  sometimes 
leads  to  wui^ting,  hut  it  is  n<it  prolwibh*  that  sueh  over-use'  ever  gives  rise 
to  the  lesions  of  pregreswive  museiilar  atrophy.  Anxiety,  fright,  I'X- 
[Ktsure  to  cold  or  to  wet,  a  severe  genenil  eoneussion,  a  fall  or  blow 
injuring  a  linih,  liave  each  lieen  sueeeedfHl  hy  the  di-velopment  of 
elironie  spinal  niuseular  atrophy  nnder  eonditions  whieh  make  it  lik»'ly 
that  the  lajset  «>f  the  diseast*  was  at  least  fa<'ilitated  l)y  our  «»r  more  of 
these  influenees.  Very  rarely  the  Kn^al  injury  lias  been  followed  by 
atrophy  in  the  injured  jiart,  the  wasting  eventually  becoming  general. 
Sometimes  the  disease  succeeds  syphilis,  but  it  is  not  clear  that  the 
syphilitic  virus  has  any  i>ther  influence  than  that  of  imjiairing  the 
vitality  of  the  entire  organism.  In  many  cases  in  Avhich  marked 
symptoms  luive  been  noted  after  some  apparently  aderpiate  rause  it  is 
likely  that  the  disease  had  begun  before  the  operation  of  the  supposed 
cause.  It  must  indeed  l>e  admitted  that  in  a  very  gix-at  majority  iif 
crises  no  cause  can  be  fotmd  to  which  the  diseai<o  can  l>e  reasonably 
attributed,  and  it  is  likely  that  the  various  factors  above  mentioniHl  act 
only  l)V  impairing  tin-  nutrition  and  vitality  of  the  bo<ly,  ami  not  a* 
trur  causes.  The  writer  has  In-en  niiu'h  im]>res,s«^>d  with  the  relatively 
rapid  progress  of  the  disease  in  jH'rsuus  win*  were  receiving  inade<piate 
nutriineut.  The  actual  cause  of  the  distj^se  is  probably  to  be  scmght 
in  S4>mc  congenital  nutritional  im[)erfection  in  tlu-  lower  (ami  often  the 
upper)  segment  of  the  motor  path,  which  renders  it  subject  to  degener- 
ative prcK^esses  which  may  be  hastened  by  relatively  trivial  cimditions. 

PATiinijtMiit'Ai.  Anatomy, — The  anatomical  altomiions  in  the 
sitinal  cord  are  simitar  to  those  fouml  in  advaiifed  cases  of  infantile 
spiuid  paralysis,  The  ganglion  cells  of  the  anterior  horns  are  in  various 
stages  of  pigmentary  and  sclerotic  atrophy,  anti  there  is  more  or  less 
prolifenittou  and  induration  of  the  neurogliar  elements.  These  changes 
are  to  b<'  rcgjinh-il  as  th'geuenitive,  and  not  iuHammatory,  as  in  the  ease 
4»f  infantile  sjiinal  paiidysis.  They  are  especially  nuirke*!  in  the  (X^r- 
vical  ri'gion,  but  may  Im-  found  in  the  dor^d  anil  lumliar  regions  when 
the  4'orn'spoudtiig  mus+des  are  implicate<h  In  many  eases  the  bullmr 
nuclei  are  atlected  as  in  chnmie  bulbar  iMiralysis.  The  fibres  of  the 
anterior  ctmimissure  ai-e  i>ften  degenerated,  and  the  anterior  root  fibres 
passing  from  the  diseased  cormia  are  r'xtensively  and  constantly 
atrophied.  The  |K'ri|tl)r*nd  nerves  contain  nuiny  degenerattHi  fibres 
(motor  tibres),  and  the  terminal  hranrhes  to  the  wasted  muscle.^  ww  com- 
pletely or  very  extensively  atrophied.  These  tibi*es  come  only  fr«»m 
the  degenerated  anterior  nerve  rrnvts.  The  mn«*les  affected  are  jiale  and 
reduced  in  size. 

Histologiral  changes  are  always  present.  Of  these  the  chief  are — (1) 
sim|tle  narrowing  of  tlu'  fibres  without  k»ss  of  striation,  and  with  in- 
<'rease  in  tlie  numijer  of  sarr(»lt'mma  nuclei;  (2)  fatty  degeneration 
with  lo«s  of  striation  ;  (3)  u  hyaline  or  vitreous  tlegeneration  apparently 
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related  to  fatty  clegcntTatioii  ;  and  (4)  the  npjwaniiice  of  longitu- 
il  Mriation  with  coincident  l(>ss  of  transverse  striation.  The  inter- 
stitial tissue  is  often  inereayed  in  amount.  It  is  to  be  noted  that  the 
entire  hidk  of  the  affeetcfl  rnnseles  diies  not  waste  at  *>nce,  hut  tliat 
individual  fibres  or  fibre  bundles  waste,  while  their  luiighbors  are  httle 
rhanced  in  size.  Thi«  dtnibtltss  enrresjHincls  to  the  successive  and 
random  involvement  of  individual  anterior  eoruual  cells. 

The  cliangcrj  above  noted  rehite  to  the  lower  segmeut  of  the  motor 

|«i!h.     In  probably  every  ease  t!ie  up|M:n'  segment  of  the  motrtr  path 

is  the  9ei\t  of  at   least  slight  degenerative  elianges,     Thi'se  atfin-t  rs^M.'- 

cially  the  direct   and  crossed   pynuiiidal  tracts.     All  the  filtres  of  these 

tractii  or  only  a  few  of  them   may  Ijc  aileeted.      Where   the   sclerotic 

pMKi'ss  is  slight  in  degree  it  is  usually  confined  t*>  the  motor  |«ith  in 

tlie  ec>pil,  but  where  it  is  intense  the  degenemtiou  extends  through  the 

I  tuedulla   into  the   pons  and   itus,  and  even  into  the  internal  capsule. 

The  cortical   motor  gaTiglion  c«>lls  may  Ik^  extensively  atrophied.     As 

will   be  seen  in   referring  to  the  symptoms  <»f  spinal  pntgressive  mus- 

euhir  atrophy,  the  variations  wliicli  occur  iu  the  degree  antl  extent  of 

the   lesions  of  the  lower  segment  of  the  motor  path  as  compared  with 

[the  degree  and  extent  of  the  lesions  in  the  u[)|>er  segmeut  are  of  the 

utni«»*t  importance  in  determining  the  distribution  and  tyjK-.  (whether 

Iflnct'id  or  spsistiii  of  the  resulting  jianilysis. 

S^'MrTTjMs. — The  striking  cliuiral  feature  of  spinal  progressive  nuis- 
[ rtilar  uln.iphy  is  the  slow  wasting < >f  the  muscles.    This  museidar  atrt >phy 
lr«»mniences  in  the   arms    in  more  than  nine  tenths  of  all    the  eases. 
I  111  the  majority  of  the  etudes  beginning  in  the  arm  the  atr*)phy  eom- 
|iuenc(!>$  in  the  muscles  of  the  hand  (Anui-Duchenne  type),  but  a  ni*>d- 
lerate  number  comnu^nce  in  the  muscles  of  the  shoulder  ( si -a  pido- humeral 
Of  the  hand  muscles,  those  of  the  thenar  an<l  liy[>otiienar  cmi- 
1  (thumb  an<l  little   finger)  usually  suffer  very  early.     This  com- 
aent  of  the  atrophy  iu  the  small  muscles  of  the  hand  and  inter- 
omet  is  so  comnion  as  to  lie  a  chamcteristic  feature  of  the  disease. 

The  atrophy  genendly  begins  on  one  side,  and  ihx's  not  appear  on 
the  i>ther  until  some  time  (often  a  year)  has  passed.  When  the  atrophy 
^Kr«>niniences  in  the  shoulder  the  deltoid  generally  sutfers  first,  i»ut, 
^■whether  hand  or  shoulder  first  shows  the  wasting,  it  soon  extemls  to 
^|«i(h(>r  parts  of  the  limb.  Thus  both  the  flexors  ami  extensors  of  the 
^^ wrist,  tin*  supiiuUors,  the  biceps  and  triceps,  nuiy  in  time  becf>nie,  one 
^Hkr  all,  involv<*d.  Of\en  the  various  muscle  groups  are  unequally 
~litl«phietl. 

Csually,  at\er  a  time  the  mus<'les  of  the  back,  especially  tlu^  tra|K'zii, 

■  suffer.  A  |K*culiarity  of  the  trapezius  atrophy  is  that  its  upper  part 
(ultimiim  moriens)  often  remains  intact  when  tlte  rest  is  nuieh  waste^l. 
The  sterno-ma-^toid  also  is  often  inv<}lved.  The  respiratory  museles 
may  puffer  early  or  late,  ami  thus  threaten  life.  Uoth  intercostals  and 
[diaphragm  mav  be  atrected. 


few  ca»*es  of  >piuid    pntgressive   mus<'ular  atrophy   the 


may 

very 

^wa^ting  commences  not  in  the  upper  extremity,  but  in  the  legs.     These 

dt>  not    Iwdong  to  the   Aran-l>uelieiin«>  ty[M',  ami    tiiere   is  giKnl 

[>n  Co  think  tluit  most  of  them  (including  the  "  peroneal  tyi>e")  an* 

to  ehaiigi's  iu  the  |K'ripheral   nerves  and  not  in  the  spinal  eonl. 


I'liieh  the  atmphv 


Altfuiugh  it   is  pxrepti<ni!il  to  meet  with  ea^^es 

euiniJieiieeft  in  the  U*g,  it  is  not  very  imusiial  (or  eases  eommencmg  m 
the  ami  to  show  slight  WiLsting  of  tlie  legs  after  a  king  lapse  of  time. 
The  fare  is  mrely  involved  in  the  atrophy,  hnt  the  lips  may  be  way-te*!, 
owing  to  the  not  iiifretjueot  <'«tinplirat!on  e>f  progressive  ninseukr 
atrnphy  with  luilhar  piimlysis.  The  niiiseles  tluit  umtergo  atrophy  grail- 
ually  tail  in  power.  This  loss  of  power  is  in  a  gi-neral  way  pro|M»r- 
tioneil  to  till'  tlegree  of  the  wasting,  to  whieh  it  is  Msiially  ihie.  There 
is  jin  ini|)nrtant  exeejitiitn  to  tlii.s  general  rnle.  It  is  that  ttie  legs  may 
gnid daily  lose  i>ower  where  then?  is  no  wasting  or  sueli  slight  wasting 
that  the  loss  cannot  he  dne  to  this.  Tlie  ]iandysis  tliat  aeetimpanies 
wasting  ileiKMids,  like  tlie  wasting,  on  disease  of  the  ganglion  cells  of 
the  nnterior  horns ;  the  pandysis  that  iH-enrs  witliont  wasting  or  is 
greatly  in  exeess  of  it  dej>ends  on  degeneration  of  the  pyramidal  tracts 
of  the  cord.  In  addition  to  the  atrophy  and  weakness  that  o<x'ur 
in  progressive  muscular  atrophy  there  are  the  following  important 
conditions  : 

(rf)  Flhri/faty  Coufractton  ht  the  Atrophicf}  Miturlett. — This  is  eo  com- 
mon a  symptom  in  progressive  mnscidar  atrophy  as  to  Ix'  eharaeteristie. 
lint  it  is  not  of  invariable  occurrence.  There  is  also  increased  mechan- 
ical irritahility- 

(h)  Chfuigcff  Eferfrk'ftf  Ri'aeiionK — When  the  wasting  is  iilow  then* 
is  usually  simple  dtminntion  of  irritahility  to  faradism  and  ^mlvanisni. 
AVhen  the  wasting  is  rapid  t!ie  fara<hr  loss  may  lie  out  of  |>r«»jv«rtiou 
to  the  galvanic  loss,  and  there  may  even  Im*  partial  t«r  eumpleti-  K.  I>.  in 
certain  muscles. 

(e)  Changes  in  Rrjfcr  A^^fion, — As  a  rule,  there  is  los.s  of  myotatie 
irritahility  in  the  atn>phie<l  muscles.  The  knee  jerk  is  l(»st  as  sinm  a*i 
there  is  eveji  flight  wasting  of  the  anterior  tliigh  group  in  those  eases 
where  the  leg  is  afteeted.  When  the  legs  arc  paralyzed  without  wasting 
(that  is,  tVom  degeneration  of  the  pyramidal  tracts)  tlie  knee  jerks  are 
exaggt^ratcd  and  tliere  is  clonus.  There  may,  indeed,  he  true  rigidity, 
and  the  leg  symptoms  may  tlms  resemhle  closely  those  of  spastic 
paniplegia. 

iff)  <'hatif/eM  in  fhe  Thiw  nf  thr  MuitclcK — The  atrophied  muscles  are 
ordinarily  flaccid  and  without  tone;  they  are  in  a  state  of  ** atonic 
atrophy,"  Oecasioually  the  umscles  are  in  a  state  of  rigidity  from  the 
tirst^^/.  t\  tiiey  are  in  a  state  of  *' tonic  atrophy." 

}V>ides  the  symptoms  of  progressive  muscular  atniphy  that  have 
iM'en  enumenited  there  may  occur  ftthers  of  minor  im|M>rtance.  Thus, 
an  early  symptom  is  aching  jmin  in  the  parts  that  l>ecome  atrophitnl, 
and  later  there  may  \w  numhness  in  the  jtarts,  but  thei^e  is  never  any 
true  aniesthesia.  The  inicijual  paralysis  of  antagonistic  muscles  may 
h'atl  to  vari<Mts  deformities;  in  the  hand  the  hird-elaw  hand  {ri<h  Ulnar 
Pandysis,  p.  *i2)  is  apt  to  twcur.  Sexual  power  is  freipu'utly  lost.  The 
sphincters  are  unaffected. 

Some  of  the  variations  in  the  symptomatology  of  pmgressive  mus- 
cular atniphy  have  been  brieHy  stateil  (variations  in  I'eflex  state,  mns 
i'\v  tonus,  ami  <h*gn'e  of  wasting).     It   remains  to  line   indicated  ha' 
tliese  variatii>ns  form   the  basis  of  certain  clinical  tyjies. 

\Ve  may  regard  as  typical  fornts  of  progressive  muscular  atrophy 
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<»54>  cases  in  which  there  is  oonsiderahle  atrfiphy  id*  tiit^  atonic  sort  in 
e  upper  extremity  and  iipjx'r  part  of  the  trunk,  combined  with  weak- 
niid  ri^dity,  without  atropliy  or  with  very  slight  atropliy,  in  the 


The 


atr 


the 


t  of  the  bo(H'  depends 


atonic 

'  clfgenerative  chancres,  already  nK'Utiuiu'd,  in  the  ganglion  cells  of 

'  anterior  horns.    The  weakness  and  spasm  in  the  \vgs  {with  incix\nse<l 

knee  jerk  and  clonus)  de|X'nd,  on  the  other  liand,  ypon  degenemtion  of 

'  pyramidal  tract  an<l  on  those  fibres  of  the  tract  that  pass  to  the  leg 

Btpeff,       For,  although    the    pyramidal    tract    may   be    degeuerate<i 

[throughout  it8  entire  extent,  the  degenenition  of  those  fibres  that  go 

ithe  ami  centres  of  the  e<>rd  din-s  not  eanse  over-action   in  the  arm 

ries.     This  is  because  the  ganglion  cells  of  the  anterior  ccH'mia  of 

the  M'rvical  cord  are  so  extensively  degeneratt'il  that  no  degree  of  de- 

encratiuu  of  the  pyramidal  tract  can  cause  the  arm  musck's  they  iiiner- 

ate  to  over-act.     Were  tliese  ganglion  cells  less  d^geuerateil,  or  were 

mme  of  them  intact  and  others  ilegenerated,  the  case  wouhl  be  diHerent. 

iThr  «Iegenerated  pyramidal  tract   would  in  tliis  case  cause  over-action 

till  the  cervical  ganglion  cells,  with  resulting  rigidity  of  tlie  upper-arm 

up|»cr-trnnk   muscles.      This   is  precisely  what   happens  iu  some 

-uaun'ly,  the   ca.ses  of  progressive    muscular   atrophy   in  which 

i»  tonic  atrophy  {often  slight)  in  the  anus,  and  simply  weakness 

aufl  spa^m,  or  spasm  and  weakness  with   mttderate   atrophy,  in    the 

^*8^   .... 

It  i*  instructive  to  picture  still  ani>ther  pathological  variation  in  the 

aUDc   direction.       Cases    occur  in   wliich   the  degenemtion  <if    the    py- 

.lamidal   tracts  forms  the  cliief  lesion,  and  in  which  the  degenemtion 

[>f  the  cervical  ganglion  cells  is  very  slight  indeed.     Tliese  cases  are 

allicil   to   a    conilitiou    that    has   been   already  described — viz. 

ic  jianiplpgiu  ;  in  fart,  they  diHer  from  them  cHutcally  merely  in 

slight  atropliy  of  certain  muscles  of  tlu'  upper  extremity. 

Fiiudly,  another  variation,  opposed  in  tliamctcr  to  the  last,  must  l>e 

I  noted.     Cajics  «K"cnr  in  which   the  gsmglion  cflls  of  tlu'  cervical  and 

'  con!  are  all  so  extensively  degenemted  that,  notwithstjinding  the 

I  of  degeneration  of  the  pyramitlal  tracts,  there  is  no  rigidity 
in  ilie  lower  extremities.     There  is  in  such  cases  what  may 

be  called   universal   atonic  atrophy:  the  arms  and  legs  are  atro|>hied 
[(often  extensively),  flaccid,  autl  have  lost  their  myotatie  irritability. 

Knougli  has  been  said  to  show  that  in  progressive  muscular  atrophy 
Ithcrc  are  extensive  variation^  in  ty|K'  based  on  corres|ionding  variatious 
lln  jwthological  anatomy.  There  is,  indeed,  every  conceivable  gradation 
Jin  the  eondtinution  of  smsm,  atrophy,  weakness,  and  myotutic  increase 

*  I   the  wides]irt*ad   tonic  atrophy,  verging  on  pun^  spastic  pam- 

II  tlje  one  hand,  and  on  universiil  atonic  atntphy  on  tlie  other. 
Thr    forms   of    progressive    muscular   atrojiliy    in    whirh   spasm    is 

^marketJ  have  l)een  designated  amyotrophic  lateral  sclerosis,  and  have 
Ibeen  ccwisidered  jxithologieally  distinct  fmm  the  atonic  forms.  This 
Iview  IB  untenable,  since  lateral  sclewsis  is  pn^sent,  as  we  have  .^een, 
leven  io  ca^e*?  that  pi'esent  no  spasm  ov  myotatic  excess,  the  effect  of  the 
llateral  sclerosis  in  pn-Hlucing  t»ver-actiou  in  the  anterior  cornual  cells 
'  eiag  rendcrtnl  inopemtive  by  the  degeueratlun  of  thttse  cells.  It  l^y 
berefore,  more   iu  accord  with   the  facts  ol'  |>athology  to   n-gard  all 
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ca-sps  oaniiiig  tiinlcr  thr  designatiuu  aniy«Jtrophic  lateral  i^olernsis  as 
varieties  of  one  varviiig  pathologieal  ijtate  than  to  attempt  their  estab- 
lishment as  a  distinct  condition. 

Of  the  state  of  general  nutrition  in  spinal  progressive  muscular 
atrophy  little  is  known.  Tlie  exeretion  of  urea  is  somewhat  increased, 
as  ini^ht  he  ex|>eeted,  in  pri>p(trtion  to  the  degree  and  rapidity  of  the 
museular  wasting;  Init  if  the  ajipetite  is  niueli  iniivjiired,  the  urea  ex- 
creted may  be  hchnv  the  nnnnal  for  a  tiealthy  jwrsiin  witti  the  s;imc 
bulk  of  niiLseSe.  The  lime  «dts  of  the  urine  are  siud  to  be  increased 
(From  man). 

CoMinJCATloKs.— The  chief  ctmiplication  is  hnlhar  paralysis,  which 
may  devehip  at  any  time,  and  may  even  preec<li'  tht-  spinal  symptoms. 
The  tongue  may  he  little  implicated  in  connection  with  sualhming  and 
artii'ulation.  Lm'omotur  ataxia  or  tabes  is  a  very  ran*  c<im|dicaticui. 
The  presence  of  spasm  associated  with  the  atrophy  cannot  be  regarded 
as  a  complication,  for,  as  alreaily  explained,  it  defK-nds  on  a  legion 
which  is  to  be  regaitled  as  an  essential  feature  of  the  disease. 

DlAtiNnsis, — The  4liagnosis  of  the  deveh>|M'd  disease  is  usually  ea>y. 
When  the  atrophy  is  as  yet  h>calize<l  to  an  intrinsic  nuisele  of  the 
handj  as  the  tirst  dorsal  interosseus  or  the  adductors  of  the  thund>,  it 
is  i>ossible  to  confound  it  with  the  local  non-progressive  atrophy  which 
is  occasionally  seen  in  j)ersous  who  have  greatly  over-use<J  tliese 
muscles.  The  latter  is  a  very*  nire  atl'eetifui,  and  slmuld  not  \w  assnnieil 
as  an  exjilanation  n{  the  hwal  atrophy,  cxee|it  in  cases  where  no  prf»g- 
ivss  can  be  detected  during  many  months.  Most  forms  of  ninltiple 
neuritis  are  distingnished  by  the  presence  <>f  sensory  symptoms,  l)ut 
in  simie  eases  of  lead-pttisoning  with  normal  sensibility  and  no  histor\' 
of  lead  a  diagnosis  may  be  impossible,  except  after  the  lapse  of  a  con- 
sidenible  jwriod  of  time,  when  continuons  progress  spaks  for  spinal 
progressive  muscular  atrophy.  From  syringoniyelia  the  distinction  is 
made  by  the  absence  of  the  well-known  (lissociated  sensibility.  From 
tiunors  of  the  spinal  cord  and  from  jMiehymeningitis  of  the  cervical 
region  the  absi-nce  t>f  pain  and  cuher  sensory  disturbances  is  the  chief 
point  of  distinction. 

It  is  ini|wrtant,  but  not  always  easy,  to  4listinguish  between  spinal 
progressive  muscular  atropliy  and  certain  iorms  of  progressive  mus- 
cular dystrophy,  Tlie  (Kvurrenee  of  muscular  atrojihy  in  two  or  more 
members  of  a  family,  especially  if  the  sulijects  be  young,  creates  a 
strong  pn'sumption  that  tiie  {lisease  is  myo|Kilhic  (j.  t\  of  muscular 
originj,  and  not  myehnMithie  {i  r,  of  spinal  origin).  If  the  atrophy 
begins  in  the  shoulder  giixHe  aiul  simres  the  hands,  or  involves  the 
face  and  upper-arm  nuiscles,  or  begins  in  the  |yeroneal  group,  the  dis- 
ease is  very  pripbably  not  of  ujyehtjiathic  origin. 

I*H(Hr.\(nsis. — In  e wry  case  of  spinal  progressive  muscular  atrophy 
the  outhiok  is  grave  both  as  n-gjirds  life  an<l  ihe  ability  to  eniploy  the 
wasting  muscles.  The  disease^  however,  runs  a  different  course  in 
dirtcrent  jierstms,  without  rcgjird  to  treatment.  In  a  few  east's  it  has 
proved  fatal  in  less  than  a  year  from  the  onset ;  in  a  considerable  tumi- 
l>er  it  has  lasted  ten  aiul  even  fifteen  years.  In  the  majoritA'  of  eases 
it  lasts  from  three  to  five  years,  if  the  disease  begins  nipidly,  it  is 
very  likely  that  its  progress  will  continue  nipiil.     If  it  begins  slowly, 
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it  is  apt  to  run  a  slow  course  throughout.  To  both  these  statements 
there  are  conspicuous  exceptions,  and  it  must  not  be  forgotten  that  the 
aniform  cause  i>f  the  disease  may  be  broken  by  a  rapid,  almost  sudden, 
increase  of  paralysis  in  certain  muscles.  Spontaneous  arrest  sometimes 
takes  place  early  in  the  disease,  but  as  a  rule  such  arrest  occurs  only 
when  the  patient  is  bedridden — that  is,  at  a  time  when  the  respite  is 
of  no  use.  It  is  thought  by  Gowers  that  progress  is  slower  in  cases 
where  the  wasting  is  strictly  symmetrical  and  nearly  simultaneous  on 
the  two  sides  than  where  it  is  irregular.  In  most  cases  the  hands  do 
not  become  useless  in  less  than  a  year,  and  the  arms  can  generally  be 
used  for  two  or  three  years.  There  is  no  doubt  that  impaire<l  digestion 
and  privation  as  regards  food  may  materially  hasten  the  course  of  the 
di««if<e. 

The  chief  danger  to  life  comes  from  interference  with  the  muscles 
of  respiration  and  from  implication  of  the  bulbar  nuclei.  Marked 
bulbar  symptoms  therefore  make  the  prognosis  materially  worse,  but 
flight  defect  in  articulation  may  exist  for  years  without  being  followed 
by  the  bulbar  symptoms. 

Treatment. — Most  observers  agree  that  little  can  be  done  to  stay 
the  course  of  the  disease  by  means  of  drugs.  Gowers,  however,  be- 
lieves* that  it  is  often  possible  to  cause  arrest  of  the  process  by  means 
of  injections  of  nitrate  of  strychnine  into  the  muscles.  This  method 
hasi  not  been  employed  in  enough  cases  to  make  it  possible  to  pass 
judgment  on  its  merits,  but  it  should  be  tned  in  every  case.  The 
initial  dose  is  y^  gr.,  and  this  is  increased  rapidly  to  -Ar  gr.  once  daily. 
The  injection  is  made  into  any  one  of  the  affected  muscles.  While  this 
treatment  is  being  carried  out  it  is  well  to  give  small  doses  of  arsenic 
(Fowler'n  solution,  5-10  Til,  t.i.d.)  by  mouth.  If  the  strychnine  treat- 
ment is  beneficial,  its  effects  will  be  noticeable  in  the  course  of  one  or 
two  months. 

It  is  the  l)clief  of  the  writer  that  electricity  is  useless  for  the  pre- 
vention of  the  atn>phies,  but  it  may  l)e  wise  to  stimulate  the  muscles 
to  rrrmtraetion  with  the  faradic  or  gtdvanic  current  (using  the  current 
whirh  most  readily  gives  a  resi)onse),  in  order  to  gratify  the  patient. 
A  f*tn»ng  current  may  do  harm.  Massage  and  jxissive  movements  seem 
to  l>e  of  some  service  and  should  lye  used  in  moderation.  It  is  of  the 
utmri-it  importance  that  the  general  health  be  maintained.  The  patient 
•should  have  fresh  air,  sunlight,  abimdant  nitrogenous  and  fat-containing 
f«i«i*l,  ami  nunlepate  but  regular  exercise.  Marked  improvement  in  the 
-trength  of  the  waste<l  muscles  occurs  when  the  patient  is  removed  from 
Ijttd  to  gJMxl  hygienic  surroundings. 

Other  PormB  of  Progrressive  Muscular  Atrophy  with  Spinal-cord 

Lesions. 

X<it  many  years  ago  the  idea  was  gaining  ground  that  the  chronic 
mu.-rular  atrophies  of  spinal  origin  could  be  sharply  scimratcd  from  the 
chmnic  muscular  atrophies  of  myo|)athic  (muscular)  origin,  but  recent 
f4He^^•ations  show  that  there  exists  a  class  of  cases  which  on  patholog- 
ical groumls  must  l>e  classe<l  with  the  spinal  progressive  muscular 
atmphies,  while  on  clinical  grounds  they  should  be  classed  with  the 
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niy<t|KitInt'  atrojjiiifs.  The  ivcognitioii  of  this  fact  is  a  tli.«tinct  step  in 
ativiUR't',  and  yt^t  it  inust  hv.  owned  that  we  arc  still  very  far  fmni 
understatidiiitr  tho  ^ignitieaiice  of  the  varioiLS  cornbiiuitions  of  le&iou> 
and  ><ynii>trtms  witli  which  wc  meet.  Thort*  arc  imlicatioiis  that  the 
various  purt.s  of  the  hiwrr  scgtiu'iit  <if  the  motor  ])atli  (anterior  o<*rnnal 
cells,  nerve  rmits,  jR'riphenil  niotor  nerves^  innselc  plates,  and  rausele 
iihivs)  have  not  been  sntlieiently  studied  in  their  rclatii>ns  to  one 
another,  and  that  tlic  consetiuences  of  the  functional  unity  of  the  entire 
Hcgnient  have  not  hei'n  fully  realized.  If  we  hear  in  mind  the  fact  that 
a  legion  iocatcil  orijrinally  in  <>ne  or  more  parts  of  tln'  lowt^r  seormenl 
of  the  niotfir  imtli  may  eventually  implicate  the  remaining  |uirts,  it 
becomes  less  diftieult  to  nnderstand  why  m  atrophies  which  are  clini- 
cally myopathic  we  may  find  changes  in  the  ganglion  cells  of  the 
anterior  liorns. 

The  Hereditary  or  Family  or  Infantile  Form  of  Progressive 

Muscular  Atrophy  of  Spinal  Origin. 

Cases  have  lieen  rejwrted  (es|)ecially  by  AVerding  and  by  Hoifmann) 
in  whtcli  several  childirn  in  a  family  have  l)een  affected  in  the  latter 
half  of  the  tirst  year  of  life  by  weakness  and  wasting  in  tlie  muscles 
of  the  legs  and  back,  which  in  tinie  (months  or  years)  have  extonde<l 
in  the  nntseles  of  the  arms  and  neck.  The  nniscles  impli("ited  earliest 
and  most  extensively  are  the  glutei,  the  flexors  of  the  liips,  and  the 
thigh  muscles.  The  atrophy  is  symmetrically  hx*ated»  Neither  hyper- 
trophy nor  ]>seudo-liy]iertroptiy  of  the  muscles  has  been  obscrviH.!,  but 
the  ailiposc  covering  the  muscles  is  apt  to  be  increased,  an<l  thus 
obscures  the  wasting  fur  a  time.  The  jmndysis  is  flaccid  in  tyi>e,  and 
is  associated  with  wcll-(levelo|KHl  R.  I).,  contplcte  loss  of  knee  jt-rKs,  and 
partial  loss  ui'  skin  Reflexes.  Loitlnsis  of  the  lumbar  spine  may  occur. 
Occasionally  bulbar  sympt<»ms,  fibrillary  twitching^,  or  contractions 
nrv  observcfl.  There  is  no  pnin  or  local  tenderness,  and  ntv  disturbance 
of  sensibility.  The  sphincters  are  normal.  ilental  development  is 
good.  Death  occurs  in  the  conrs<"  of  a  few  years  from  implication  of 
the  respiratory  muscles.  The  following  lesirms  have  Vieen  observed  in 
these  cases:  (1)  degenemtive  atrophy  of  tlie  ganglion  cells  of  the 
anterior  horns;  (2)  marked  degeneiiUion  of  the  anterior  nerve  rooiii ; 
(3)  less  pronounced  degenemtion  of  the  mixe<l  nerves ;  (4)  secondarr 
simple  atrophy  of  the  nniscle  tibres,  with  increase  of  sarcolemnia  nuclei 
and  occasi(jnal  fibres  which  arc  the  seat  of  degenerative  atrophy  or 
lij)omat4>sis.  It  seems  siife  to  reganl  this  type  as  iM-rmanenlly 
estaltlislicd. 

The  Heubner-Striimpell  Form  of  Progressive  Muscular  Atrophy. 

A  few  ejises  have  Iwrn  i>bserved  in  which  |irogrcssive  muscular  wast- 
ing, sindlar  in  distribution  to  that  seen  in  the  Anni-I>u(*henue  ty|)e,  ha> 
occurred  in  early  adult  life  in  jhtsous  who  gave  a  family  history  of  the 
same  disease.  These  cases  have  been  further  ehanicteiizctl  by  the 
abs4'nee  of  fibrillation  ami  of  degenemtive  reaction  in  the  muscles. 
The  nmsi'lcs  in  thesi'  <rjises  have  failed  to  show  the  simple  atr^>phy  with 
presiTvalion  of  striation  which  (jccurs  in  the  Aniu-Dueheune  form,  and 
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further  resembled  the  muscular  dystrophies  by  the  presence  of 
cedly  hypertrophied  fibres.  The  peripheral  nerves,  nerve  roots, 
ganglion  cells  nave  been  found  much  degenerated.  It  is  claimed 
the  spinal-cord  changes  in  such  cases  are  secondary  to  the  changes 
e  musicles,  and  that  this  form  of  muscular  atrophy  is  to  be  regarded 
condition  intermediate  between  spinal  progressive  muscular  atrophy 
the  dystrophies.  It  has  not  ^et  been  conclusively  shown  that  this 
e  case.     The  name  above  given  may  be  used  to  designate  these 

provisionally. 


SYPHILIS  OF  THE  SPINAL  CORD;  TUMORS 
OF  THE  SPINAL  CORD;  SYRINGOMYELIA; 
MALFORMATIONS  OF  THE  SPINAL  CORD. 

K  By  christian   a.  IIERTEU.  M.  1>. 

^^  SYPHILIS  OP   THE   SPINAL  CORD. 

H  Definition. — Umlor  ilns  title  ni\>  iurlinlcd  aU  (liswises  due  to  the 
^ftthologti^l  changes  in  the  spinal  onnl  <>r  in  the  cord  and  its  nienibrane.s 
which  are  olearly  traeeahle  to  sypJtihtio  iiif'cetion.  As  will  1>e  observed 
in  the  section  on  Pathi>lt»gieal  Anatomy  (p.  23S),  tiiere  are  [unietieully  no 
le«<ionsof  the<^pinal  cord  or  its  menibnines  wliieh  can  he  eerta i t dy  a ssi jrned 
upon  purely  hi»toUjgic;il  grounds  to  tlie  aetion  id"  the  syphilitie  prtwess. 
Tlie  structure  of  S4>nie  gnmmata  (which  are  rare)  and  certain  feiitures 
of*  the  inrtanunator>-  lesions,  es^K^cially  the  ehanges  in  the  hlfKHlvessels 
ADtl  the  irregidar  an*!  wide  distributiMn  of"  the  ei-llnlar  exudate,  are  in 
many  instances  highly  suggestive  of  a  specific  origin,  and  in  jtnietice 
may  sometimes  l)e  taken  as  evidence  of  such  origin.  In  many  cases 
the  inflanmiator}'  lesions  differ  s<i  little  from  those  ohservetl  in  the 
co«in?<f  of  other  infectious  diseases  tliat  we  have  to  de^K'tid  on  the  clinical 
histor\'  for  onr  knowknlge  of  tlieir  nature,  and  it  is  only  fair  to  siiy  that 
ihf  csuie»  are  ver\-  few  where  it  is  safe  to  assinne  the  syjihititie  nature 
of  the  afTeciion  in  the  absence  of  a  dear  history  of  inft^rtion.  An 
imp«»rtant  class  of  t^ses,  the  degenenitive  hsious  which  result  remotely 
from  syphili.4  (inclmling  IrM'CJmotor  ataxia),  do  not  properly  come  within 
the  scope  of  this  section,  and  will  he  refenvd  to  only  to  ensure  com- 
lletenes8. 

Ktioi.<)c*y. — Almost  every  form  of  spinal-cf*nl  syphilis  is  either  a 

iriety   of   mcningo-niyelitis  or  is  the  early  consequence  of  the  vas- 

llar  Icisions  of  nieningo-niyelitis.     Hence   the  facts  that  relate  to  the 

iohtp.^'  of  syphilitic  nirntngo-myelitis  are  in  the  main  applicable  to 

lesions  of  spinal-cord  syphilis  taken  as  a  class. 

It  may  Ik?  said  of  syjdiilis  (d*  the  spinal  cord  that  it  is  with  very 

Btexneptions '   the   result   of   acquired   syphilis;    tiiat   the  synijitoms 

»in  in  from  three  months  to  tifteeu  years  after  the  initial  lesion, 

Bt  that  a  very  large  pro|Kirtiou  of  them   begin  lietween  six  months 

*  Vmbt*  of  iradoalrted  spinal  HVptiilis  developing  as  the  result  of  hertilitarv  infeciion 

(  »lUenply  rare,  l»nt  a  few  cast's  are  on  recordi.     TIiuh  Siemerling  reports  a  cjise  of 

«pinal  '*Tphili«   in  a  lx>y  af;e<l  twelve  who  inherited  the  disease  from  the  lallier. 

»ta   were  found  Htartinir  from  the  mtiiiiigeK  of  the  hraiii  and  eord.  und  fyjueal 

Juuipes  wen?  found  in  the  vessels.     Syphilitic  spinal  sptistif  paralysis  h:os  ;«lw» 

pt»'n'ditary  infeelion  iHnftniann).     Prohaldy  the  ehanges  are  never  ixin Bin d 

,  but  aHe<-t  also  the  bniin,     ( "astes  have  reeently  been  rej>orted  by  Friediuann 

I  which  confirm  these  views. 
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and  tAVo  yearn  after  infection/  that  the  peric»(l  of  life  in  which  the 
large.Ht  number  of  causes  occurs  is  from  the  twentieth  to  the  thirty-fifth 
year,  and  that  men  are  far  more  often  affected  tliun  women.  As  re- 
g^ards  the  severity  of  the  eonstitutioiial  sjK-cilic  infection,  it  in  likely 
that  in  the  majority  of  eases  it  is  of  iiKMlenitc  severity  only,  but  it  is 
true  that  a  large  propitrtion  of  cas4\s  of  spinal  syi>htlis  rx*cur  among 
those  in  wiiom  the  ]iroper  treatment  of  the  disease  has  been  neglwteu 
and  the  syjihilitie  prtwess  has  been  nneheckcd.  In  such  neglected  ca'<<'S 
the  onset  of  the  sy nijitoms  after  infection  is  apt  to  be  early. 

It  is  difficult  to  estimate  the  influence  of  over-fatigue,  of  violent 
muscnlar  effort,  of  over-eating,  of  privation  as  regards  ftKxl,  of  alc*jhol- 
isui,  of  exe4'ssive  venery,  of  traumatism,  and  of  exj>osnre  to  cold  and 
wet  in  determining  the  developnu-nt  of  the  lesitms  of  spinal  sviihilis, 
but  it  wtnnot  be  donbted  that  they  favor  such  development  when  acting 
on  a  syphilitic  patient ;  and  it  is  likely  tliat  this  influence  is  propor- 
tionate to  the  degree  in  which  these  various  causes  lower  \Xie  general 
vitality  and  nutrition  of  the  organism. 

Pati[(Hak»i«  AL  Anatomy. — Tiie  lesions  of  syphilis  of  the  spinal  cord 
do  not  differ  essentially  from  the  lesions  observed  in  syphilis  of  other  or- 
gans, and  the  resemblanw  to  the  lesions  of  brain  syphilis  is  jKirtieularly 
close.  As  in  the  C4ise  of  the  brain,  the  syphilitic  ini^amrnation  has  its 
origin  in  the  pia-araehnoid,  and  usually  iH'gins  as  an  infiltration  of  the 
meninges  (at  first  alutut  tiie  vessels,  later  diH'use)  with  small  spheroidjd 
cells,  accompanied  witli  marked  changes  in  the  bloml vessels,  esjK'cially 
the  smaller  arteries.  In  scime  instances  the  infiltnttion  is  eircimiserilwd 
in  places,  and  not  diffuse,  and  constitutes  f^xri  of  inftammation  known 
as  gummata.  But  these  changes,  though  usually  moat  pronounced  in 
the  meninges,  are  only  rarely  confined  to  them.  The  vascular  changes 
and  the  cellular  exmlate  invade  the  cord  along  the  connective-tissue 
sejitii,  and  thus  damage  the  nerve  elements  themselves,  the  extent  of 
this  ilamage  varying  greatly  in  different  eases  and  at  different  levels  of 
the  cord  in  the  same  case.  We  may  thcR^fore  say  that  the  t^s>ential 
lesion  of  syjjliilis  of  the  spinal  conl  is  a  nieningo-myelitis,  and  it  is 
prol>ably  safe  to  say  that  all  *lamage  to  the  nerve  elements  in  syphilis 
of  the  spinal  eonl  is  the  result  (d'  this  jinK-ess.^ 

Tin-  sym|>toms  of  syphilis  i>f  the  spinal  cord  are  exceedingly  varies! 
as  regjirds  clianieter,  iutt-nsity,  and  tlistribution,  and  thewe  variations 
can  be  undersloiMl  unly  by  bearing  in  mind  the  great  variations  that 
occur  in  the  intensity  and  hieali/jition  ^►f  the  meningo-myelitis  and  Uie 
different  cijnsequences  which  it  entails  U|Mm  the  nerve  elements.  As 
urged  by  Sjichs,  it  should  be  rememberetl  especially,  first,  that  the 
pnjcess  is  inclined  to  be  exceedingly  widespread,  and  is  liable  to  im- 
plie4ite  in  some  degree  the  pia  over  the  entire  length  and  cireiiniference 

*  Accopdinjf  tn  Gilbert  and  Lion,  in  56  cases  occurrinir  before  the  third  rear,  ihe 
maximum  number  develofunl  hIkjuI  six  months  after  infection.  In  70  caiies  referml  to 
by  liniilhjchc'j  4(t  occurnti  in  ihe  tirst  four  years.  It  would  seetii  that  ttypliilis  of  the  cord 
is  to  be  re)?ardwl  as  a  sk'condary  rather  than  as  a  tertiary  condition  in  many  cases.  Cota- 
imriufr  it  with  cerebral  xyphili^*^  spinal  M-|ihiliii  is  proWbly  of  earlier  development,  it  w 
also  K'latirely  imoommon  if  we  compare  cjuie«  of  exclusively  spinal-cord  Kyphilta  with 
cji!?*^  of  exclutsively  cerebntl  syphilis. 

'  It  in  {losiible  tlial  vaKcular  disease  may  occasionally  cause  tioftening  of  the  con.1  when 
iliL-re  is  no  meninigo-niyelitis. 
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|Of  the  cord  ;  and,  second,  that  the  inteiisity  of  the  inflammation  and  tlie 
tjiu-nt  damage  to  the  nen'e  r<x>ts  and  the  eord  vary  extremelv  in 
ftruut  |»art.s,  Thnnighout  the  greater  yaivt  of  the  jxTiphery  of' tlie 
Mpd  the  damage  is  apt  to  be  sliglit  in  degree,  and  in  many  eases  the 
damage  is  everywhere  slight.  AMierever  gumniata  form  (and  they 
may  occur  alraoht  anywhere — in  the  longitodionul  tissni-es,  in  the  waifs 
of  the  veiisels,  or  in  the  nerve  roots)  tlie  damage  to  the  nerve  elements 
is  apt  to  be  contjiderahle. 

in  coni»equenee  of  the  clianges  just   mentioned  in  the  walli^  of  the 
rteries  it  in  eommon  for  thrond)osis  to  (X-eur  in  tlie  vessels  that  feed 
hv  conl,  tlie  tlirombosi.s  l»eing  faeilitaled  hy  the  low  hlocxl  pressure  and 
low  current   which   prevail,  partly  in  eonsecpienee  of  the  free  arterial 
[>moe«ii(  on  the  surface  of  the  coitI.     The  vessels  of  the  eortl  being 
arteries*  (Kadyi),  their  occlusion  leads  to  softening  of  limited  area^ 
the  cord   with   surrounding    infianimation.     A   comparatively   ram 
KMidition  of  the  cord,  which  is   probably  secondary  to  vascular  disease 
some  trases,  is  the  formation  <if  i^itcbes  of  sclerosis. 
The   lesions  of  syphilis  in   the  spinal   e<tril   ()ossess  no  histoh^gical 
^laraetersi  which  serve  to  distinguish  them  from  certain  inflammalory 
sion'*  which  are  not  the  rc*sult  of  syphilis.     This  view  is  not  in  accord 
ith    tht>se  of  some  writers,  thougli  it  is  sn]>ported   by  most  of   the 
L^nt   jxitliologieal  observations  upon  this  sul)ject.     But  the  nervous 
I.*  of   syphihs,  though  not    distinctive,  often  show  fhanieteristics 
enable  one  to  say  that  they  are  probably  syphilitic.     AA'lien  the 
ffVphilitic  intiamniation  i>  tbtf'use  the  small  spberoi<lal  infiltration  often 
finow^  an   irre'gularity  of  disposition  not  usually  seen  in  simple  inflam- 
mation,  but   often  observed   in   tubercular  inflammatitm.      AVhen  the 
ition  is  circumscribed,  as  in  gumniata,  there  is  conuuonly  a  dis- 
iion  for  the  mass  to  undergo  itegcneration  centndly,  but   in  this 
xx't  also  there  is  a  close  resend^lauce  to  tuljercnlar  uo<lules.     Again, 
lie  syphilitic  process  in  the  smaller  arteries  is  apt  to  cause  an  unsym- 
[jetriiiil  chronic  endarteritis  (endarteritis  Jibliterans)  or  a  swelling  {uid 
valine  degeneration   of   the  arterial   and  capillarv   walls — conditions 
brtainly  ver%'  suggestive  of  syythilis,  but  >imifar  altemtions  are  known 
cur  in  tulxTcular  and  other  iuHaninuitions.    The  lesions  of  sy|>bilis 
tuberculosis  in  tlie  spinal  cttrd  UKiy,  in  fact,  be  so  similar  as  not 
be  distinguishable  in  certain  cases.      In  general  it  may  be  said  that 
lie  tendency  of  syphilitic  inflammation  is  towanl  cicatrization,  that  of 
ubemihir  lesions  toward  degeneration  and  necrosis,  but  to  tliis  there 
many  exceptions.     The  discovery  of  the   tubercle  bacillus  in  the 
►  of  tulK'rcular  lesions  (es|x*cially  nmhdcs)  often   H'ttles   the  natnre 
n  doubtful  lesion;  but  this  is  not  a  histological  criterion. 
The  changes  in   the  walls  of  the  arteries  wliich  constitute  cndarte- 

Ititt^  are  prolwibly  dejM^ndeut  on  the  jnction  (tf  the  toxin  ]>rodiiced  l>y 
Ibe  (Specific  micro-organism  of  svphilis  (see  Endarteritis  vi  the  Vessels 
^f  the  Spinal  Cord,  p.  119). 
Otamma  of  the  Spinal  Cord  (Circumscribed  Syphilitic  Infiltration). 

It  is  important  to  define  the  sense  in  which  the  won.1  ''gumma"  is 
emplored,  for  if  we  class  as  such  all  spheroidal-shaj)ed  areas  of  infil- 
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t ration  of  the  }>ia  or  coiyI  wliicli  are  visiblr  to  i\w  naked  eye,  we  should 
Iiiivc  ttt  regani  gummatu  as  eoniiuon,  aud  even  constant,  features  of 
(liifuse  nieiiingo-niyi'litis.  But  if  the  term  is  used  only  to  include 
noditK's  fonsistinjir  of  cajseatin^  or  cieatri/juu  centitv^  surrtminled  hv  a 
zone  of  ^raiuilatiun  tissue  whieh  is  envel()]M'd  in  an  invfrular  and  uj^h- 
alh'  tleusf  area  of  small  spheivmial  eell-iiililti'atiou,  the  luimlxr  of  gum- 
niata  hreomes  relatively  smalU  ami  t!ie  eondition  i^  to  l)e  rejsrarded  a*  a 
Hire  alfeetion  of  the  sjjiual  eonl.     Tliis  us;ige  is  to  be  preferix?d. 

( Jtunuiata  of  tlie  eord  are  usually  single,  oeeasi(tnally  mulliple.  Thev 
originate  fntiu  tlie  pia  ur  ara<-hnoiil,  and  from  it  invade  (he  adjacent 
eon!,  (reni-rally  they  have  been  sneeial  ineidt-uts  of  a  more  general 
and  (liffnse  joeuingo-iuyelitis,  but  instanees  have  been  ix'eorded  in  which 
the  sliurply  deliued  trieatriziug  guuinia  has  Imtu  the  sole  evidence  of 
syphilis  uf  the  spinal  eord  (Clmnutt  and  (iondMuh). 

Praetieally,  we  have  to  recognize  the  following  elinii-al  forms  of 
syphilitic  disease  of  the  spinal  eord  : 

^1.  Snbaeute  and  elironie  difl'use  meningo-inye- 
litis.  Variety  ;  Erl/s  sy]>liilitie  s|>inal 
paralysis ;  nicuingo-uiyelitis  sim  (dating 
scleroses  of  the  s|iiual  eord. 

B,  CireumscribtHl  nieningo-niyelitis — gumma. 

(\  Acute   or    snbaeute    SHfteuing   of    tlie    spinal 

ettrd — sypliilitie  myelitis. 
/>.  Selerosi'S  of  the  spinal  eord  : 

1 .  Disseminated  syphilitic  sclerosis  ; 

2.  Tabes  dorsalis. 


Primary  sy)»hilitie 
lesions  of  the  spi- 
nal coal. 


Lesions  secondary 
to  sypliilitie  vas- 
cular lesions. 


DifFuBe  Syphilitic  Meningro-myelitis. 

Synonyms.— Chronic  sy]>hililie  meuingitls;  Arachnitis  gummosa. 

Symptoms  OF  the  Vahkhts  Forms  of  Simnal  Syphilis.— In  a 
typical  ease  of  sypliilitie  meningo-myelitis  of  gradnal  development  and 
chronic  reuiittent  course  the  earliest  symptoms  am  those  referable  to 
irritatiim  of  the  meninges  and  nerve  rcKJts.  In  addition  to  pain  referrr*d 
to  I  be  dorsal,  cervical^  or  lund)ar  spine,  tluTc  are  radiating  |»ains  in 
variiuis  nerve  territories,  especially  girdle  jtains  and  ueurnlgiforni  pains 
in  tlu'  liuibs.  The  severity  of  tliese  [jaius  is  extremely  variable  in  dif- 
tee-ent  cases  and  even  in  ,tlie  same  case.  They  aiT  rarely  entirely  absent. 
The  usually  wide  distributi<iu  of  these  sensory  synqnoms  is  such  as  to 
suggest  the  diffuse  or  disseminated  ehanu'ter  of  the  lesions.  It  often 
hajjprns  that  there  are  \m  symptoms  referable  to  eompre»ion  or  irri- 
tation of  tlie  anterior  nerve  roots,  for  if  the  lesions  arr  liutitiHl  to  the 
dorsal  n'giou.  the  eftects  of  damage  to  t!u<e  rtH>ts  is  so  slight  as  to  Ik* 
overlooked.  When,  howi-ver,  the  anterior  nerve  r<Mits  are  impli<'jitcd 
in  the  cervical  or  Imubar  ivgion,  there  are  muscular  weakness,  atrophy, 
and  altered  eb-ftrifal  reaetious.  Bnt  the  pamlysis  and  atrophv  are 
usually  partial  in  degree  and  limited  and  iri-egnlar  in  distriljution,  owing 
to  th«*  rbanu'terislir  irregularity  and  iueom]>leteness  of  the  njcningcal 
Ifsions.  It  is  not  uneoutinou  to  observe  a  c<jarse  tremor,  increasetl  hv 
effort,  in   the   |>aretie   lind),  and   this  may   l)c  an   irritative   nerve-root 
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Mom.     When  the  conl  its^'lf  i-s  iiiv;)tlc(!   tin'  ovidencos  of  damage 

to   the  ncrx'ons  system   iMX'onie   iiiori'  pnnniuiu'etl,  hut  even   then   the 

yniptoins  an*  oss<«ntiaIly  those  of  the  piirtiiil  interruption  of  the  jK-ripli- 

nilly  hmiteil  fibre  systems.     These  syruptoins  etiusist  es|»eei:iHy  in  par- 

lial   t»r  eoniph'te   |»iimlysis  of  one   \vg  nr  of  uiUMjunl   panilysis  of  l)c)ih 

^,  ihis  inetinalily  eorresponding  to  the  asyiniuctrieal  iniplieattou  of 

be   pyranudal  tract*.     As  a  rule,  the  jiaralyi-is  is  spastic  in  tyjM*,  Ivut 

tJie  mid-lunil>ar  cortl   is  damaged,  the   nanilysis  is  flae<'id  and   not 

?na?itie.      In  a  eertuin  prtuMirtion  of  eases  trie  spastic  parji]v>i.H  jjresents 

^l  'liarity  (fii'st  noted  l>y  Krit)  that  the  muscles  paralyzed  are  only 

ii  '  ly  ri|ri<l,  even  in  the  jiresener  of  {lukle  clonus  and  exaggerated 

n.'rii-xe^.  These  motor  symptoms  are  almost  invariably  accompanit'd 
^-ith  si^usor)'  disturhunces,  eoninioiily  nf  a  niikl  type.  Para^stliesia*  in 
\iv  afdreted  extremities  are  e()nimon,  but  actual  loss  of  sensibility  is 
KCfptional.  Tlie  various  forms  of  sensibility  may  be  rerluced  together, 
the  puin,  tem|XTatnro,  or  tactile  sense  may  be  se|>arately  impaind. 
ime  degree  of  inco-onlination  is  not  nneomnmn  in  tlie  paretic  limb  or 
tiil>«.  Incontinence  of  Jirine  and  of  tk-ees  is  usual  where  the  lesion 
iplit^tes  the  lumbar  conl,  and  theiv  is  ofteit  jwirtial  incoutinence  oi' 
irine  when  the  lesion  is  locjited  above  the  bnubar  region.  A  condn- 
iBatJon  of  meningeal,  ro(>t,  an<l  cord  symptoms  like  tliat  just  sketched 
lii*  j^nggt'stive  of  a  syjvhilitie  lesion  in  eoit.<rfpienee  of  the  niultijvlicity  of 
^tlie  symptoms,  their  wide  extent,  and  the  incont|*letcncss  <>f  their  devel- 
«ipment.  A  further  and  lUiot  important  charaeteristic  of  many  of  these 
liiCH  U  the  marked  variatiiin  oC  the  sympt^mis  witliin  a  sluvrt  sjmce  of 
Thus  a  patient  with  paralysis  of  one  leg  develops  |iaraplegia 
rilhin  a  few  days,  the  newly  developed  weakness  often  clearing  np  as 
rapidly  a**  it  develojxHl,  or  the  knee  jerks  which  have  been  present  one 
d^y  are  gone  the  next,  bnt  remain  al»sent  oidy  a  short  time.  Kapid 
^^Hoct nations  are  also  observed  in  the  eondition  of  the  sensory  symptoms, 
^k  While  it  wouhl  be  both  impracticable  and  nseless  to  describe  the 
^B^moet  endless  combinations  of  symj>toms  that  may  be  obser\e<l  in 
^B}'phi]itic  nieningo-myclitis,  it  is  desiral)Ic  to  take  note  of  siime  of  the 
^^Binrr  cliaraetcristie  types,  certain  of  Mhich  assume  considerable  iniport- 
^^knc4*^  owing  t«>  tlieir  resenddaiu'e  to  symptom  groups  which  possess  an 
^Kiitirrty  different  diagnostic  signific<incc. 

Chronic  Dorsal  Sjrphilitic  Meningo-myelitis ;  Brb's  Syphilitic 

Spinal  Paralysis. 

SwrTOMs. — The  symptoms  wliieh  <'onstitute  Erli's  forms  of  syph- 

lilir  spinal   imralysis  an*  sueh  as  might  be  ev|M'etcii  from  a  nu-ningo- 

myrlifis  of  the  doixd  region  of  tiie  conl  with  slight   implieatioii  ^^i'  the 

ii-ningtrs,  and   a   pronounctHl    invasion   of  the   structun-s   of    tlie  cord 

Wlf,  egjK'cially   the   peripher)'  of  the   lateral   colnmns.     Although  a 

^ion  thus  IfK'ated  best  explains  the  sym]>toms  of  Erii'.s  tyjx',  the  patlio- 

Ifvi'^'al  di>*icriptions  of  this  i-onilition   rrst  as  yet  maitdy  on   inferc  in-*', 

HhI  if  we  n*ganl  it  as  a  spe<'ial  form  of  spiiu)!  syphilis,  we  must  do  so 

ihui^t  wholly  iijMin  ehnical  grounds.      At    jm-si-nt,  therefore,   we  may 

vas4mably  assume  that   Krb's  type  is  merely  a  meningo-my<Uitis  pre- 

idlig  certain  peculiarities  of  distribution.     The  leading  features  of 

Vou  I  v.- 10 
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thi^  tyjie  are  as  follows :  the  gradual  develftpment  of  a  spastic  para- 
plegia with  exaggonited  kiiw  jerks  aiirl  ankk'  t'kums,  the  almost  regular 
prt'SL'iiw  of  slight  im-Miiiiirt'tK.v  of  nriin'  ami  the  alwence  or  slight 
(levr'li>|nrii'tit  of  >^ot]s(irv  ilistiiHianccs  in  ttu*  irgs  (nmiibiu'ss,  fi»riinc"ati«>ii, 
slighl  aiuesttii'sia).  A  iVutiin'  t>f  thrse  i-asos  is  tin-  itisproportion 
botwwn  till'  t*i>nsi(.l(  nihle  s[>asiu  iiotoil  in  the  walk,  the  inereast'd  reflext-s, 
etc.,  ami  tlu!  slight  degree  of  rigidity  uhserved  in  ihe  niuselos  when  the 
legs  are  at  rest»  The  onset  of  the  syntptoms  is  generally  within  thn^} 
years  of  the  tinu*  of  infection.  The  progress  of  the  coniliti»>n  is  Am\\ 
tliere  is  a  marked  tendency  to  remissions  in  the  symptoms,  and  in  many 
cases  all  pnjgress  in  the  disiiasc  ceases. 

Cases  showing  these  eliniad  i'hai'Jieters  are  hy  no  means  nmv,  esjieei- 
alty  in  hospitals  for  chronic  diseases^  but,  on  the  other  hand,  they  are 
far  from  common.  In  the  ex|>erience  of  the  writer  they  an*  consider- 
ahly  less  fre([iient  than  eases  of  l(H.'omotor  ataxia.  It  should  l>e  said 
that  while  Erh's  form  of  syphilitic  spinal  jiiiraly.sis  stands  for  a  well- 
recognized  group  of  eases,  we  eann<jt  sharply  se{»!inite  it  from  allied 
conditions  even  upttJi  eliniciil  gronnds.  For  example  ;  it  is  proUahle 
that  some  eases  of  widespread  meningo-myelitis  witfi  iiaceid  |Kiralysis 
and  loss  of  knee  jerks  devehtp  muler  the  intluence  of  treatment  into  a 
condition  which  cannot  he  distinguished  from  that  to  which  Erh  first 
ciilled  attention,  and  which  he  claims,  without  full  justitication,  to  Im 
a  quite  distinct  tj-pe  of  spinal  syphilis. 

Gumma  of  the   Spinal  Cord. 

Symptoms. — The  symptoms  of  gmrmia  of  the  spinal  eor4l  an*  thos«» 
of  tnuHU'  and  are  elsewliere  disi'usst*<l  (see  Tunnn's  of  the  Sjiinal  Cord, 
p.  254).  Til  is  refers  to  the  use  of  the  term  in  the  limited  sense  indi- 
cated in  the  section  on  Pathology.  Using  the  term  in  the  more  general 
sense,  and  excluding  gumma  as  already  defined,  it  is  probably  siife  to 
say  that  giimmata  do  not  eaiise  snfficieut  damage  to  give  rise  to  the 
symptoms  of  tiunor,  nn<l  their  manifestations  art»  snfticiently  consid- 
eretl  in  the  secti«m  cat  the  Sympt<ans  of  Meningo-myelitis  (p.  240). 

Syphilitic  Pseudo-tabes  ;  Ssrphilitic  Pseudo-ataxio  Paraple^a. 

Symptoms. —  In  a  very  small  irand>er  of  cases  sympt<>ms  closely 
resembling  those  of  Ubes  have  resulted  from  a  syjthilitie  meningo- 
myelitis  whicti  has  ini]>licated  csiK-eially  the  posterior  as|M?ct  of  the 
spinal  enrd,  and  has  invaded  the  posterior  nerve  roots  and  the  ])<isterior 
colnmns  4if  the  cord.  In  snch  ejises  there  have  iH'cn  ataxia,  lightning 
pains^  loss  of  knee  jerks,  and  disturbance  oi'  the  functions  «»f  tin* 
bbdder.  In  addititm  to  thes*^  symptoms  (here  have  usually  been  pres- 
ent cerehr-.d  synijittMns  similar  to  tln>se  observed  in  talies,  es|KiMaily 
tliird-nervc  jKiralysis^  pupillary  par-.dysis,  etc.,  but  not'  identi("al  Avith 
them.  In  true  tabes  the  eerebr:il  symptoms  are  essentially  thos*'  that 
dejx'ud  on  a  chronic  clrgencrative  pr<Kvss  in  the  nuclei  of  the  at!ecte<l 
cr.nu'nl  nerves;  in  pseudo-talies  the  symptinns  are  those  due  to  an 
active  prm-ess  atfeettng  the  pia  and  the  largt^r  antl  siujiUer  vessels. 
These  symptoms  will  Ir*  elsewhere  descritjed.  It  is  iij.M:in  the  ehaRicter 
of  these  associated  cerebnd  symptoms,  the  tiuctiiatiou  in  the  spiiial-coni 


It  i*  claimed  by  som*'  uuthurs  (IHiikicr,  Kiilis,  Sjiohs)  that  a  spceiiic 
meiiingi»-myolitis  is;  sonictiiiK's  a!?six"iatLMl  witd  the  ^Irgcuenitive  i*'i^itnis 
«1*  true  talji?H,  the  ftyniptonL-i  of  wliich  arc  ovtT.sJnuhjWftl  ainl  (ilisciircHil 
"by  tliLK!<(>  of  the  tabetic  le^iorls.  This  i?;  jirubably  the  ease,  altlioiitj^h  it 
b'  not  absolutely  clear  iu  tlie  few  autopsies  hitherto  reported  that  the 
Ifj^ions  were  actually  sy'rhilitic  in  i:irijj;in. 

Oxairfionally  we  stT  m  \K\ii^ui^  who  have  euntnieted  syphilis  within 

few  years  a  combination  of  symptoms  stnm^ly  suggestive  of  ataxic 

"l*|»h*gia — namely,  progressive  weakness  of  tlit-  legs,  with  proportion- 

lataxia,  rigidity  of  the  inuseles,  and  increased  knee  jerks  with  ankle 

jlonus.     It  iss  likely  that  tijese  symptt>ms  are  due  to  the  simultaneous 
InN'Ojsion  of  the  posterior  and  lateral  columns  of  the  cord  by  a  meningo-  « 

myelitis  of  syphilitic  origin,  but  at  present  there  is  no  proof  of  this.  ^H 

Bueh  eases  cannot  always  be  positively  distinguished  from  ataxic  pai*{i-  ^H 

Iplegia,  but  the  early  onset  after  ied'ei'tion,  the  irregular  progress  with  ^^M 

|occa«ional  regression  of  the  >ymptoms,  the  presence  i>f  even  slight  <tis»  ■ 

turbance  of  sensibility,  the  involvement  oi'  the  bladder,  or  the  presence 
of  symptoms  indicating  cerebral  syphilis  are  imjiortunt  aifls  in  making  a 
^'stinction  from  ataxic  j)ai*a]>Iegia, 

A  few  casi's  have  been  tlescribed  (Sehmaus^  GoldHaTu)  in  which  the 
8jrtn|>toiu>^  of  a  chronic  |miionjyelitis  of  the  hunliar  region  of  the  spinal 
cord  have  apparently  been  due  to  sy|>hilis.  The  changes  in  the  anterior 
lioms  have  usually  been  degenerative  in  nature,  and  in  some  in>taucefi 
have  been  associate^l  with  hyaline  degeneratiitu,  more  extensive  in  dis- 
itrilintirm,  of  the  vessels  of  the  cord.     These  changes  may  or  may  not 

0  accompanied  with  chronic  lepttuneuingitis.     The  cases  referred  to  are 

1  rare  and  their  dependence  on  syphilis  so  uncertain  that  any  further 
ion  of  them  would  be  out  of  place. 

Acute  Syphilitic  Myelitis ;  Acute  Myelomalacia. 

The  question  whether  sypliilis  is  ever  the  cause  of  acute  myelitis, 
:hf»ugh  much  disousscil,  has  never  been  decided  iti  a  dcfiuitive  way.  It 
|l>  the  view  of  the  writer  that  cases  (X'cur,  though  not  often,  in  which 
!acutc  tmnsv»'rse  myelitis  or  dissemiiiat<'d  myelitis  ruay  witli  gofHl  reason 

lookeil  upiu  as  syphilitic  in  origin.     Yet  there   is   ne»thjng  in   the 

iture  of  tl»e  legion  obst^ved  in  these  cases  in  the  spinal  cord  to  distin- 

putsh  tliem  from  the  myelitis  that  ixx*asioually  ftillows  other  infectious 
di^ii>M-s,  A  considerable  number  of  eases  have  l>een  rciMUtcd  '  in  which 
a  fo«-us  of  mvelitis  <»r  softening  (or  many  fo<M,  tlistinet  or  conllueiit)  has 
foUowcil  niH»n  a  clear  hlst(»ry  of  syp!iilis  inidcr  such  circumstances  as  to 
make  il  all  but  certain  that  the  cord  lesions  were  syphilitic.  In  a  certain 
nttmber  of  these  cases  there  has  been  associated  meningitis,  sometimes 
giMieral,  sometimes  limited  to  the  myelitic  level,  and  in  some  t^ses  the 
]rui  ha*  l)een  verv  slightly  or  not  at  all  iuipHcated.  In  a  few  cases 
(Sionn-rling,  Osier)  the  myelitis  Ims  been  complicated  with  a  true  gumma. 
la  a  naiulH^r  of  easen  of  acute  myelitis  well-nnirkid  disease  of  the  small 

'  I  I..1  Lion.  B.  Atiibiin.  Lamy,  Sottas  (iolilHara,  Winge,  Honiol!e,  Jiilii.in!, 

Lm  1  ^  Sclunaua,  Dtfjeriue,  Siemerling,  Schulze. 
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arteries  entering  the  eortl  (wliii-lT  awordiiig  U\  Kadyi  are  te 
arteries)  has  been  fomnl.  Usnalty  tfie  elnef  change  has  been  a  i: 
and  often  uneven  thiekening  of  the  arteries,  hut,  as  a  rule,  tJiere  hiin 
been  alsu  periarteritis,  entlophh^bitis,  ami  periphlebitis.  In  a  few  e;L'se> 
the  att'eeted  arti-ries  have  been  the  seat  tif  hyaline  vlegeuenitiou,  ami 
have  been  ubstnietrd  l)v  hyaline  tbronil)i  <lerive<l  proiiably  fruni  whiu- 
bhmd  eells.  Where  the  artf^ies  have  been  the  seat  of  inflamniatiori  the 
pia  has  likewise  iK^en  iniplieated,  but  crises  sonietinies  twettr  in  whieh  the 
jiia  is  normal  or  nearly  s(»,  while  vessels  entering  the  cord  are  efianged. 
There  ean  l)e  no  reasonable  doubt  that  in  a  large  projxirtioii  of  ca^s  of 
aeute  ^yphilitie  myelitis  the  proee.ss  is  in  reality  one  of  aeute  softening 
of  the  eonl,  owing  to  the  obstrnelion  of  a  nuinlier  of  the  nutrient 
vessels  of  the  eord,  and  that  the  inHamination  J-  that  whieh  iM-etirs  alx>nt 
f(xn  of  softening.  But  it  eannot  yet  be  elaiined  that  all  instutiee-s  of 
syphilitie  ntyelitis  are  the  result  of  vascular  abstruetion,  €'a.se«  ocmxiT 
in  wbich  the  vessels  show  no  altenition  execpt  tln>se  fo-ind  in  all  in- 
flamed tissues.  As  suggested  by  Gowers,  it  is  possible  that  thnunbosis 
may  ixvnr  in  a  minute  vessid,  and  that  the  primary  lesion  may  ulti- 
mately 4lisap|K'ar  in  the  intensi'  inflanunation  which  it  exeites  ;  but  this 
is  nothing  more  than  a  siiggestion. 

The  symptoms  of  aente  syphilitie  inyelitis  or  myelomalaeia  do  not 
usually  ilevelop  suddenly,  l)ut  rather  with  j>r<Klromata,  stieh  us  numb- 
ness and  slight  weakness  in  the  hrwer  extremities  or  retention  of  urine, 
whieh  vary  mueh  in  duration  and  intensity  Uefore  the  eondition  is  fully 
establisheil.  At  times,  however  (as  in  the  eases  reported  by  \\'ilHanj>nnl, 
the  onset  is  very  nipid  or  even  sudden.  When  th*-  eondition  is  estah- 
lishefj  the  symptoms  are  partial  or  complete  jiaralysis  of  lM>th  logs,  con- 
siderable and  even  complete  au^estflesiil  of  bnth  legs  (the  anasthesia  is 
mueh  nion*  extensive  an<l  prouonneed  than  in  ehronie  meuingivmyelitis), 
])aralysis  of  the  sphincters,  and  dimitmtion  or  abolition  of  tl»e  kn<r 
jerks.  r5e<Isuivs  are  ajtt  to  appear  early.  After  a  time  the  knec' jerks 
are  n^ually  inereased,  siJinetimes  even  in  cases  wheiv  they  aix^  at  first 
abolisficil,  and  ankle  clonus  is  ol>tainable»  Cases  of  syphilitic  nivelitii 
usually  terminate  fatally  within  a  few  weeks  or  months.  They  are  littl 
more  intlnenee<l  by  antisyphilitic  treatment  than  eases  of  transvei 
myelitis  of  non-speeifie  origin.  In  a  few  eases,  under  esjxH'ially  favof  _ 
able  eniiditions,  life  has  been  prolonged  several  years,  but  there  has 
usually  l>een  little  or  no  retrogression  in  the  symptoms.  Oet^sionall)^ 
the  symptoms  have  begun  in  the  arms. 

The  usiud  scH'ondary  degenerations  occur  in  these  eases  if  they  li^ 
more  than  a  W^w  weeks,  ami  in  the  cases  of  longer  standing  ilisseminat^ 
sck»rt>tie  patches  have  been  found  at  the  seat  of  the  original  lesion. 


Syphilitic  Inflammation  of  the  Cauda  Equina. 

In  a  very  small  number  of  eases  the  ean<Ia  equina  has  l>een  imjdi- 
cated  in  a  syphilitic  inflammation.  The  nerves  of  the  canda  have  Invn 
itrfilt rated  and  matted  to  one  another  and  with  the  membnines  by  the 
<\\u<late.  The  symptoms  in  such  cases  are  piin,  referred  to  the  sacrum 
and  in  the  regions  ->up)>lied  l>y  the  sacral  nerves,  partial  los^-^  nf  ptiwer 
in    the   legs,  untesthesia   of  tlie    buttwks   (siiddle-sha|K'd   areas,  etr.), 
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ly??is  of  the  lilatUItT  and  reetuni,  am!  inipitfiire  (sec  Localization  of 
1-corcl  Li'^inns.  p.  87).  Oocasinnally  tlic-  cmula  rs  involved  in 
L'uUir  tnHnrnination  witli  rcsiillH  iiitJistin^uislialiic  {\^m\  tlux^c  niU:*<Hl 
^yphili!*,  L'siiully  tlie  lunilMir  vertebrae  have  Urn  the  primary  seat 
the  tiiberciHar  proce>w. 


Syphilitic  Multiple  Sclerosis  of  the  Cord. 

Patche?*  of  ><*lorosis  ai*c   sonu'tinics    loiuxl   seattercd   in  an  irrej^iilar 

manner  through  tlie  f^pinal  cord  and  bmin,  wilhotit  relorent'e  to  definite 

ier\*e  tractt?,  in  person.s  who  have  proviou^ly  shown  the  s^yniptoms  of 

'i"vJ<'niinate<l  myelitis  and  encephalitis.     In  some  raises  thiekent'd  and 

afiltnited  bhKKlve^isels  have  been  found  in  tin*  r-intres  of  these  jiatehey, 

rhen*  the  |teriva!<'ular  sheaths,  distended  with  small   rttund  eells,  have 

Bvi*n  evidence  of  a  still  active  ihuiigh  siib>idin{i  inHammaton'  ])n>ce}*8 

l><\icntic,  Kopjx-n,  Knss,  Popow).     As  a  Y\\\i^,  the  patches  themselves 

Ktfcr  from  the  sclerotic  islands  of  typicid  mnltiple  sclerosis  in  that  the 

X\»  cylinders  are  destrt»ye<l  in  c<»m|Kiny  with  the  remainin^r  iKtrts  «if  the 

Ibres,  not  l»y   the  ])r<^liferation  of  the  ncuropliar  elements,  but  by  the 

[neen^tie  or  inflammatory  pnx'css  which  precedes  tins  p  rol  i  feral  it  >n.     It 

iV  ihtis  hijrbly  probaide  that  some  eas.es  of  Jiisnlar  sclerosis  have  tlieir 

korigin  in  vas<Mdar  tlisi'ase,  and   it  may  l>e  that  even  the  cases  in  which 

llhi*  "•♦lm»tie  inlands  do  not  develop  as  a  »eqnel  to  myelitic  softening 

fWve  their  origin  in  ehronie  chancres  in  the  vessels. 

Th«*  **ymptoms  that  result  from  disseminated  sclerosis  fnlhiwiuj^; 
"vphilitic  disease  of  the  vessels  of  tlu'  sjunal  cord  cannot  at  present  l>e 
•k-^'ribetl  in  a  f<itisfa<'torv  maniHT,  owinj^r  tn  the  snuill  nnndjcr  <if  cases 
«>»  which  Mich  a  descM-ijition  would  rest.  In  some  eases  the  ty|tical 
«vinplom«i  are  probably  fonnd — inco-ordination,  sjmsm,  nystagmus,  and 
wfwrt*  of  speeeli — but  it  is  the  inipi-ession  of  the  writer  that  the  clinical 
pictun*  Mity  a  «:o«h1  deal  fritm  tlic  elassij-al  iiicturcs  t>f  multiple  scle- 
^*i-<  in  castas  where  the  suspicion  of  sy[>hilitic  ioultij>le  sclcmsis  is 
]<wifi«il,  and  that  the  disease  is  apt  to  run  a  cMurse  rcsend»liui:  that  of 
laiml  !*clcRtsis  or  aniyotrophic  lateral  sclerosis  if  cerebral  lesifms  are 
»l»««it.  There  is  also  ivas<»n  to  think  that  in  sy]>hilitic  ctises  the  coti- 
•litiim  U  tntieli  mon-  nipidly  develifi»ed  tlian  in  cases  of  the  classical 
Vl*"'  In  manv  crises,  |K'rhaps  most,  a  dia*rnnsis  cannot  he  made  %vith 
^asinalilr  c«Tlaintv.  I5ut  in  a  |K»ticut  wlm  ilevek>ps  symjitonis  siig- 
P>tin£rn»ultiph-  s**len>sis  within  a  few  years  after  s|)eeilic  infecticm,  fir 
'"  ^Ihiiii  ih*-:^  symptoms  fr>llow  evidences  of  meningo-myelitis  ur  myehi- 
"wiatia.  a  disS4*minated  s<"h.'rotic  process  is  |n'ol)al)lc.  Even  the  alisence 
^  thf  koee  jerks  in  a  patient  who  has  had  previous  symptoms  of 
n«'iiiiijr«>-rayelitis  docs  not  ntatcrially  lessen  this  probability.  It  shoidd 
'•^ 'x'nti' ifi  mind  that  the  multiple  sclentsis  due  to  vascular  disease  may 
""  I  .  ourse  after  ctther  kinds  (d'  infetHion  than  that  of  syphilis 

''  lou.-  ili>cas<'s). 


Tabes  Dorsalis  and  Syphilis  of  the  Spinal  Cord. 

A.*  a  mU\  no  imees  of  active  sxiihilitic  disease  arc   to  be  found  in 
cwnlf  i»f  tabetic  [>en*ons,  but  it  is  nevertheless  an  indisputable  fact  that 
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tilt*  lesioiii*  of  tabes  dorsalis  are  a  remoto  sequel  to  syphilitic  infection 
in  a  \nr^r  majority  i>f  «is*'s.  Recent  ohr^ervation.s  (Leyden,  ^larie, 
Dijeriiie)  go  to  show  tliiit  the  degetiei'iitive  clKinges  in  the  posterior 
eoliHiiDs  are  seeiHidary  to  iihcratiHiis  i]i  ttie  stnietiire  of  the  posterior 
nerve  nmts,  :iinl  aecorttiiig  to  sonie  observers  (Obersteiner,  Ki.'illieh) 
tliese  ehaii^s  in  the  posterior  nerve  roots  be^in  jnst  at  the  i>oint  where 
tlie  latter  pterec  ihe  pia  mater  to  enter  the  r-ortl,  and  tlej>end  <in  ehronic 
nieiiinuitis  and  arterial  s<*lerosis  in  this  refi:ion.  Syphilitie  meningitis 
(atnl  its  vnsfiilar  ehaiip's}  has  been  fntiiul  in  some  eases  (Buzzaitl, 
Adunikiewiez,  Saehs)  of  locHniotor  ataxia,  but  the  relation  of  such 
ehiHifjfes  tit  the  tabt^tie  process  is  uncertain. 

It  may  be  siiid  that,  on  the  whole,  the  tacts  favor  the  view  that  the 
lesions  of  tabes  are  usnally  tlie  cfjnscquence  of  ))reee<iing  chronic  arte- 
ritis uf  sypliditie  origin,  but  the  evidence  is  not  yet  conclusive  on  tliis 
paint. 

Multiple   Corebro-spinal  Syphilis. 

It  is  a  connnon  ttiin^^  to  tinii  some  munil'estation  of  eerebro-spinal 
disease  associated  with  one  or  other  of  the  forms  of  syphilitic  disea.so 
of  the  spinal  eonl  which  have  jnst  been  descriljcd,  e.s|XM?ially  with 
menirigu-ruvclitis.  Indeeil,  it  is  the  ex|>erience  of  the  writer  that 
spina!  sy]>hilitic  disease  of  whatever  form  is  m<jre  often  assiK^iated  Avith 
cere!iral  syniptnins  than  n<it.  This  is  the  case  even  in  tabes,  where  the 
Ar^yll-Rolicrtson  |)upil  and  the  optic-nerve  atrophy  indicate  the  impli- 
cation [>f  tile  brain  in  the  degenemtive  priK*ess.  The  cerebral  lesions 
which  are  assiwiated  witfi  meningo-tnyelltis  or  its  con.secjuonccs — that 
is,  with  syphilis  of  the  sjiinal  cord,  j>ro[)er!y  sjn'aking — are  essentially 
of  the  sntne  nature  as  those  Ibund  in  the  cord.  In  many  cases  there  is 
a  ehrnnic  syphilitic  ini*ningitis  at  tlie  basc^  of  the  limin,  with  uv  without 
the  formation  of  guminata,  involving  tiie  cninial  nerves  h'S]»ecially  the 
thinl  nerve,  with  ptosis)  in  an  irregular  and  often  unilati-nil  way.  In 
other  cases  there  is  acute  cerebral  softening  from  the  tlintmbosis  of 
athenimatous  art4'ri*'s,  es|MM'ially  tlie  branches  of  the  middle  cerebral. 
In  such  cases  there  is  usually  hemiplegia.  Sometimes  the  basil  menin- 
gitis is  assoriated  with  the  vascular  lesi4tns  just  mi'utioneil.  It  often 
ha]>jK'ns  that  where  a  nicningo-eucephalitis  and  a  rm-ningo-niyelitis  are 
assuciated  the  former  begins  iirst,  and  it  is  no  uncnmmon  thing  for  the 
resulting  symptitnis  {lK'a<laclie,  ]>tosis,  jKiralyses  of  the  tK'ular  muscles, 
hemijilegia,  iKiniplegia,  etc.)  to  sn  cluminate  the  clinicid  picture  that  the 
spinal-cord  syni]>tonis  arc  tost  sight  ol".  Sometimes  the  chief  cerebnd 
inilication<  ol"  sy[»hihti<'  disense  are  local  hcarlache  or  inyosis  or  immo- 
bility of  the  pupils  to  light  luul  tluring  acc(imm<Mlation.  Occjisiomdly 
the  symptoms  ai*e  those  of  a  cortically  sitnatc«l  gnmma. 

It  is  important  in  every  ea.se  of  susjx'ctwl  syphilis  of  the  spinal  conl 
to  examine  carefully  for  evidences  of  cerebral  syphilis,  for  some  of  the 
conditions  ju>t  n-ferre*!  to  are  suHieiently  characteri.-.tic  of  syphilitic 
disease  to  strengthen  grealty  in  certain  ihiubtful  cases  the  diagnosis  of 
spinal   syphilis. 

Mixed  Ponne. — -At  the  risk  ol"  some  re|>t'tition  it  is  desirable  to  call 
attention  to  the  frequency  with  which  differt^nt  lesions  of  the  spinal 
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cord  resulting  from  syphilis  are  associatetl,  for  this  association  of  dif- 
ferent lesions  in  the  same  case  leads  to  exceedingly  puzzling  combina- 
tions of  symptoms.  Thus  a  slight  meningitis  in  uie  lumbar  region  may 
abolish  tllie  knee  jerks  at  the  same  time  that  an  acute  or  subacute  soft- 
ening of  the  spinal  cord  in  the  dorsal  region  secondary  to  arteritis 
gives*  rise  to  spastic  paraplegia  and  ankle  clonus.  The  association  of 
ordinary  meningo-myelitis  with  acute  or  subacute  softening  of  the  cord 
is  perhaps  the  most  frequent  combination  of  lesions.  Sometimes  men- 
ingo-myelitis is  combined  with  the  sclerotic  islands  already  referred  to. 
Then  there  may  result  a  puzzling  combination  of  the  symptoms  of 
spinal  syphilis  and  multiple  sclerosis.  The  combination  of  meningo- 
myelitis  and  d^;enerative  changes  in  the  cord  has  l)een  already 
describtni.  It  would  be  impracticable  to  undertake  to  describe  in 
detail  the  almost  innumerable  combinations  of  symptoms  that  may  arise 
acct»rding  to  variations  in  the  position,  nature,  and  degree  of  the  lesions, 
the  present  intent  being  merely  to  call  attention  to  one  of  the  ways  in 
whicn  atypical  cases  arise.  One  of  the  commonest  symptoms  in  syph- 
ilbi  of  the  spinal  cord  is  the  loss  of  knee  jerk.  It  is  liable  to  occur  in 
any  of  the  tyjjes  described  except  that  of  Erb,  and  even  in  this  form, 
when  the  meningo-myelitis  is  clearly  dorsal,  there  may  l>e  enough  im- 
plication of  the  lumbar  pia  and  nerve  roots  to  abolish  it ;  and  it  is  a 
quejition  whether  the  mere  loss  of  knee  jerk  should  lead  us  to  make  a 
sharp  separation  from  Erb*s  type  if  there  is  a  correspondence  in  other 
symptoms.  A  spastic  gait  and  loss  of  knee  jerk  are  sometimes  found 
in  astf^ation.  Probably  meningitis  implicating  the  lumbar  roots  is 
the  chief  cause  of  loss  of  knee  jerk  in  syphilis  of  the  spinal  cord  where 
there  is  no  lesion  in  the  lumlxir  cord  itself,  but  it  should  be  remem- 
bered that  it  is  sometimes  lost  in  transverse  myelitis  of  the  dorsal  cord, 
in  cereljellar  syj)hilis  and  during  and  after  syphilitic  fever. 

I>iA(iX*>sis. — The  features  which  characterize  the  various  fonns  of 
syphilis  of  the  spinal  cord  have  already  been  suificiently  described.  In 
the  ras*»  of  meningo-myelitis  the  symptoms  are  often  sufficiently  cha- 
racteristic of  a  syphilitic  le!?ion  to  justify  making  the  diagnosis  of  syph- 
ilid of  the  spinal  cord  with  considerable  confidence  even  when  the 
history-  of  specific  infection  is  wanting.  The  symptoms  of  acute  soften- 
ing of  the  cord  an»  by  no  means  characteristic  of  syj)liilis,  for  they  are 
oJ>ser\-ecl  after  various  acute  infectious  diseases — as  a  rule,  soon  after 
or  during  convalescence.  The  symptoms  of  acute  or  subacute  soften- 
ing of  the  cf>nl,  coming  on  without  apjjarent  relation  to  any  infectious 
di«*ase  (including  tuln'rculosis,  which  sometinios  leads  to  softening  of 
the  -ipinal  conl — Williamson),  are  more  likely  to  be  due  to  syphilis 
whi<*h  ha-*  Ixmmi  overlooked  than  to  anything  else.  Care  should  of 
e«mr-e  l)e  tiiken  not  to  mistake  the  conl  affections  of  Pott's  disease 
with<»ut  obtrusive  signs  of  bone  disease  for  syphilis  of  the  cord.  It  is 
impf»rtant  to  rememlHT  the  following  facts,  neglect  of  which  has  caused 
many  i-rrr»rs  in  diagnosis:  (1)  it  dot^s  not  follow  that  a  given  spinal-cortl 
In^iiin  i-i  sypliilitic  merely  because  a  |»aticnt  has  had  syj)liilis ;  (2)  many 
(Kitients  think  they  have  had  sy]>hilis  because  they  have  had  a  chan- 
cnnd,  and  physicians  sometimes  fall  into  the  same  error;  (.*5)  we  cannot 
sifely  exclude  the  jKissibility  of  syphilitic  infection  unless  we  can  also 
♦■xolude  the  jKissibility  of  impure  sexual   relations  on  the  part  of  the 
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patient,  ami  (in  thr*  ease  of  wunieii  osiiooially)  not  always  flwn  ;  (4)  iln- 
fact  t(T!it  a  piiticnl  is  iii>t  awart^  ul'liavid^  had  sftHimtarv  jiyjiiptoms  d<M> 
not  ilistiiK'tly  tlimitiisli  the  >.i<i:ni1it'an('e  ui'  a  liistory  nt*  a  chanrrt*. 

Pihm;n<>sis. — Tlie  prognosis  ^^i'  sypliilitif  4li>ifast'  uf  the  spinal  <'<iril 
(IfjK'nfls  (first)  upon  the  nature  and  IcNL-ation  of  the  patliologieal  changes; 
(seeMndj  npon  the  vitality  of  (he  |iatient,  whieh  is  essentially  the 
caj>aeity  of  his  cells  to  impair  the  tiainage  whieh  they  liax'c  stistaineil; 
and  (third)  upon  the  alulity  of  the  |jatient  to  obtain  jiidieiou.s  antisyph- 
ititie  treatment  and  ^nitahie  hygienic  surronm lings.  In  s|3oakiug  of 
the  outlook  for  the  patientV  future  it  will  be  assumed  tliat  he  is  iuuKt 
appropriate  treatment,  for  without  such  treatment  the  mildest  lesions 
of  the  nervous  gystem  are  almost  certain  to  develop  and  do  irreparable 
damage  in  the  course  of  time. 

The  i>atliologicaI  ehanges  w!ii<'h  are  most  amenable  to  treatment  are 
the  ehanges  in  the  walls  of  the  vessels  (arteritis,  j)ldel>itis)  and  the 
small  round-<M'lI  infiltration  into  the  pia  and  into  the  cord.  Thesi'  ai-e  the 
eiirly  ehanges  in  a  large  majority  of  cases  of  syjiliilis  of  the  spinal  coH. 
Fk'fore  the  snbstauee  of  the  cord  is  infiltrated,  and  while  the  synipt^mis 
aj-e  nerve-root  symptoms  only,  it  i.s  almost  certain  that  the  symptoms 
will  elear  up  under  vigorous  treatment.  If  the  snbstanee  of  the  cord 
(lat4:*nil  columns  nsually)  is  infiltrat<'d  and  there  is  partial  |xaraplegia. 
there  is  a  very  fair  pros]>ect  that  marked  iinprtnement  will  t>eeur  ;  but 
it  is  doubtful  if"  the  recovery  will  be  complete,  for  it  is  likely  that  som^ 
nerve  fibres  will  have  beeorne  atrophied,  and  if  the  paraplegia  lias  last 
more  than  a  month,  secondary  degenerations  may  have  begun. 

The  jvrogiiosis  is  better  in  eases  of  Erb's  tyjK'  than  in  eases 
nieningo-myelitis  which  have  invaded  the  lnnd)ar  region,  simply 
because  with  an  iuvasi<in  of  e<pial  intensity  in  tin*  dors;d  and  lumbar 
regions  the  symptoms  of*  the  fnrmcr  (ehiefly  s|^istic  paralysis)  are  less 
serious  to  the  life  of  the  |>atient  than  the  symptoms  of  the  latter  (incon- 
tinence of  nrine,  cystitis,  etc.).  Where  patches  of  softening  have  been 
proiluccd  in  the  cord  the  prognosis  as  regtirds  restoration  uf  function  t 
exeecHliiiglv  bad,  for  softening  which  follows  svpfiilitic  cndarterilis  is 
more  auKMiable  to  s[K'eitic  treatment  than  the  softening  whidi  resn 
from  arterial  disease  of  other  origin.  Many  eases  of  acute  or  subacute 
myelitic  softening  die  in  a  few  weeks  or  months  uninfluenced  by  trt*at- 
ment.  In  i\  small  pro|>ortion  of  cases  life  is  prolonged  for  years,  and 
the  patients  remain  jwiraidegic,  with  slight  remissitms,  until  death.  The 
outlook  is  natundly  nuich  worse  when  the  softening  is  in  tlie  Inml 
region  than  when  it  is  cloi*sal]y  situated.  The  crises  In  which  sclcrol 
patches  have  formed  in  the  I'ord  are  probaldy  not  amei^alde  to  tn'Ui 
UKTit,  although  something  may  l)e  aecom|tlished,  in  some  eases,  in  t 
way  of  cJKH'king  their  extension.  Tiie  d<"gcnerative  ehanges  in  the 
cord  tive  probably  not  inflnenced  by  s|HH'ilie  treatment,  but  symptoms 
due  to  coincident  meningeal  or  vascular  di.sease  may  Ix'  greatly 
improved. 

It  may  be  .sai<l  that  in  the  maj<»rity  of  cases  of  syphilis  of  the  col 
all  that  can  be  exp<'cted  is  more  or  less  improvement.  Although  life 
may  be  pr<j!onged  ten  or  fiftwn  years  in  spite  of  a  considera!>le  degree 
of  |uiraplegia,  the  morbid  priK'css  docs  in  the  end  slmrten  life.  Kven 
in  the  mildest  cases,  where  the  symptoms  apjmrcntly  dis:ip}K»ar  wholly, 
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t  is  doubtful  if  the  bloodvessels  of  the  cord  are  ever  rid  completely  of 
{\iv  damage  done  by  the  syphilitic  poison,  and  it  is  not  uncommon 
for  relap^jes  to  occur  even  when  treatment  is  conscientiously  continued. 
Id  patients  whose  digestive  and  nutritive  processes  are  chronically 
ind  markedly  deranged  or  who  are  cachectic  the  influence  of  treat- 
ment is  likely  to  be  much  less  favorable  than  in  patients  who  are  in 
romparatively  good  health  at  the  time  of  onset  of  the  spinal-cord 
let>ioni«. 

Tbeatment. — In  every  case  of  syphilitic  disease  of  the  spinal  cord 
an  enei^tie  course  of  antisyphilitic  treatment  should  be  begun  without 
delay.  Unless  there  is  some  good  reason  to  the  contrary,  the  treatment 
<sh<»uld  be  "mixed" — that  is,  should  consist  in  the  use  of  both  mercury 
and  the  iodides.  In  the  purely  sclerotic  and  degenerative  lesions  of  the 
cord  little  or  nothing  is  to  be  expected  from  mixed  treatment  in  modi- 
fying these  processes,  and  it  is  better  to  use  the  iodides  alone  ;  but  this 
clas»  of  cases  is  not  now  under  consideration. 

There  seems  to  be  little  doubt  that  the  use  of  inunctions  of  mercury 
is  more  efficacious  than  any  other  way  of  giving  this  drug.  The  ex- 
perience of  the  writer  strongly  favors  this  view.  About  one  drachm 
daily  of  the  blue  ointment  (or,  preferably,  of  the  oleate  of  mercury),* 
should  be  rubl)ed  by  means  of  rubber  gloves  into  the  skin  of  the  inner 
side  of  the  thighs  and  sides  of  the  chest.  This  should  be  continued 
until  about  70  or  80  drachms  of  the  ointment  have  been  used.  At 
the  same  time  that  the  use  of  mercury'  is  begun  iodide  of  potassium 
should  be  administered.  In  mild  cases,  where  the  loss  of  a  little  time 
will  do  no  harm,  the  initial  dose  should  be  20  or  30  grains  three  times 
daily,  in  Vichy  or  some  alkaline  water,  after  meals.  This  dose  should 
be  incn-arse^l  gradually  (ij— 5  grains  daily)  to  the  jwint  where  treatment 
influences  the  symptoms  distinctly  or  where  the  dose  cannot  be  increased 
with«iut  causing  marked  gastro-enteric  derangement,  l^sually  the  dose 
attaineil  is  fnmi  60  to  120  grains  three  times  daily.  If  the  symptoms 
are  urjrent,  the  initial  dost^  should  be  much  larger  (4()-(>0  gr.  t.i.d.),  and 
«hmdd  Ik*  increased  rapidly  to  2  or  even  3  drachms  three  times  daily. 
It  is  H»metimes  necessary  to  continue  these  large  <loscs  of  the  i(xlide 
many  we<-ks  l)ef(»re  there  is  any  eflect  on  the  symptoms.  Then  a  j>oint 
may  lie  reachcil  where  the  symptoms  rapi<lly  imj)rove,  often  at  a  time 
when  l>oth  ])atient  and  physician  have  become  discouraged.  The  full 
t\it!^^  I  if  mercuri'  and  i<Klide  should  Ik'  kej)t  up,  if  j>ossil)le,  until  there 
i»  no  lonjrc*r  any  improvement.  Then  the  mercury  may  be  stopix?d  and 
ih*-  i<nlide  gradually  rtnluced.  If  the  |>atient  holds  his  own,  treatment 
may  U*  dis<"rmtinued  for  two  or  three  months,  but  if  the  symptoms 
in<-n-a.->e,  the  mixed  treatment  should  at  once  lie  energetically  begun 
an«'W.  Even  if  the  j>atient  a])|X'ars  to  l)e  wholly  rid  of  his  spinal- 
'•■•p1  symptoms,  a  course  of  treatment  like  that  outlined  above  and 
la-tinir  for  two  months  should  be  carried  into  effc'ct  at  least  twice  every 
y*<ir  during  the  next  ten  years,  or,  j)referably,  during  the  remainder  of 
ill*-  |witi«-nt's  life.  After  the  first  eighteen  months  or  two  years  tlie 
inun«*rions  of  nien'ur\'  may  be  sto]>peci  if  tlie  syinjttonis  renuiin  station- 
an*.  and  the  i(Klide   n jay  be  continued  by  itself.      If  tlie  st<»nia('li  is  at 

'  Th*-  oleaif  contJiinp  10  i>er  ctnt.  of  mercury,  and  may  be  employed  in  tlie  same  amount 
a-  \\f  \tUit  ointiRent. 
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all  irrihiible,  the  sodium  iodidt*  iiiuy  hv  stilistitiHod  for  t!ic  piita^'vsiuni 
salt  ill  the  siuiie  duM',     It  is  apparently  e<|ually  etfieaoinu.^. 

In  most  C4i«?s  sjK'fific  treat iiient  seems  to  l>e  rendeiied  iiit)re  rttira- 
ciotis  by  the  eoineidi-nt  use  of  hot  baths,  especially  sulphur  l>aths.  Thi- 
Hot  Springs  of  Arkansas  and  the  (xlenwoiKl  Sjiriii^rs  of  ( Vilonulo  in 
tliis  eirimtrv,  and  the  haths  of  Aix,  Xeudortf,  ami  Nmiheim  in  Euro]^'. 
eiijcty  the  l>est  reputation  for  such  ciises.  Probahly  all  ease^  of  sypliili> 
of  the  spinal  eonl  are  henefited  hy  the  judicious  use  of  suoli  baths, 
which  sliould  only  be  taken  under  the  supervision  of  a  c<5m|ietent 
physician. 

In  every  case  of  syphilis  of  the  spinal  conl  it  is  of  the  utmost  im- 
portance to  see  that  the  jj;eneral  nutrition  is  well  nuiiutaiiu-d/  and  the 
patient  sluadd  be  esiMX'ially  eatitioned  against  exposun*  to  eold,  injury, 
over-i'xei'tion,  and  sexual  excitement.  The  writ<-r  believes  that  all 
sexual  exQitement  is  dangenais  in  syphilis  of  the  spinal  cord,  even  in 
cases  that  have  almost  wholly  recovered.  Marriage  should  Im?  inter- 
dieted  until  the  symptoms  have  l>een  slight  and  quiescent  for  at  least  a 
year. 

In  si>astie  cases  in  the  chronic  stage  lufiderate  walking  should  be 
eneouragcd.  In  loiig->tanding  cases  the  actual  canteiy  along  the  sj>ine 
may  do  some  good.  Massage  should  always  be  used,  in  conjunction 
with  hot  baths,  tt)  help  in  overcoming  spastic  conditions  and  contractures. 
Tenotomy  may  be  employed  to  advantage  if  jierniancnt  and  considerable 
contractures  arc  present. 


TUMORS  OP  THE  SPMAL  CORD. 

Depinittox. — The  present  section  deals  with  tumors  of  the  spinal 
cord  in  the  clinical  mther  than  tlie  pathohtgiciil  sense,  for  it  includes 
tumors  which  an^  nut  ne(*plasnis  (a.s  massive  tubercle  and  sypliilonia), 
an<l  neeessjurily  makes  inference  to  tumors  which  originate  n«>t  in  the 
sjtinal  cord,  lait  outside  of  it  and  its  membranes.  It  also  includes  the 
tumors  of  the  eauda  eonina. 

Hoth  on  clinical  and  pathological  grounds  it  is  important  to  consi<!er 
separately^ 

(1)  Extradural  tumors,  which  originate  from  the  outer  surface  of 
the  dura,  from  the  vertebra?,  or  from  structures  lying  between  the  ver- 
tebra'  and  the  dura. 

(2)  Intradural  meiu'ugeal  tumors,  originating  frnm  the  inner  surface 
of  tli{^  diini  or  from  t!ic  pia-arachnoid,  and  gnmiiig  in  iniincdiate  con- 
nection with  tli(*se  membnines. 

(^i)  Intramcilullary  tumors  or  tumors  originating  within  the  sub- 
stance of  the  spinal  <'ortl. 

In  many  n^sju'cts  th<*  first  and  second  classes  of  tunmrs  of  the  spinal 

'  The  improvement  wlueli  occurs  in  ssome  dehiliuUed  patient*,  both  ns  n-jjanl*  ptiwrr 
in  tlie  loi-nllv  nfletteiJ  ]>art>  niid  as  reKarcL*  t!ie  <li8»*)puli<in  of  a  rMoliei-lic  ap^H-arimv,  is 
often  rapid  and  Ktrikinjyf  wltere  a  change  is  made  to  iujprovetl  liygienic  conditions  nn«l 
more  abtindunt  and  tx'tter  fowl. 
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c«»nl  aix^  much  alike  in  syinptoimitolitgy  and  proj^rnosis,  but  the  inmibtT 
mi'  «*arffiilly  obst^rved  owes  is  not  yvX  siiiHifii-utly  j^^rciit  to  enable  us  to 
■pDiHTally  distinguish  these  elasses  in  pnirticr,  It  is  desinible,  liow- 
■n-t'r,  that  an  attempt  should  be  made  lii  (liscribt-  the  dilfiTrnrrs  whirh 
Bctually  exist  between  tliese  elasses  vi'  east-s,  v\vn  {liou^b  the  un<hT- 
tziking  be  only  j>arti:iUy  sneeessfnl. 

E'rioUKiY. — The  data  for  a  statistical  study  of  the  jieriod  of  onset, 
the  sexual  incideuee,  the  inflneiiee  of  trauma,  ete.  iu  the  ejiK-  of  the 
^Htferent  tumors  of  the  spinal  eord  are  far  too  meairre  at  present  ti> 
w^irrant  definitive  eonelnsioiis.  Of  extradural  tumors,  lipomata  occur 
in  «irly  lite,  ejircinouiata  late  iu  life.  Of  intradinid  menini»;cal  tumors, 
li{«>mutii  are  eongenital,  myxuniata  belou}j[:  U*  middle  life,  ami  syphil- 
onuita  to  early  adult  life  es|K't'ially.  Of  intnunediillarv  tumors,  the 
glitiniatu  are  apt  to  occur  before  maturitv,  and  tiie  massive  tul>errlcs, 
though  occurring  oceasii>nally  iu  childhood  and  in  advanced  life,  develop 
uu>n'  orten  between  the  tifteeuth  and  tliirty-tiftb  years.  Takiuir  the 
lomors  of  the  spinal  cortl  as  a  class,  there  appt-ars  to  be  a  slight  ]u-e- 
■  •iidemnee  in  the  ease  of  the  male  sex. 

If  we  exchide  the  infective  grannlomata  (tnberele  and  sy|iliih*ma) 

t»d  the  parasitic  tumors,  it  must  be  said  tliat  we  <lo  not  know  any  mtnv 

llxiut   the  conditions  that  fav<»r  the  growth  of  ue(>plasm>  in  the  spinal 

:>rd    than  of  thc»sc   ItKiitcd   elsewhere.     A    history  of  trauma  certainly 

■dcs   the  dcveh)pnient  of  a  considerable   nund>cr  ttf  tinnors.      It  is 

nblo  tliat  in  st>me  cases  it  hastens  the  development  of  a  tumf>r  Mhieh 

already  exists,  and  it  is  practically  certain  that  in  some  instances  where 

|lhe  tumor  hjis  been  attributed  to  the  iuHueuee  tjf  an  injury  to  the  sjiine 

Bihe  growth   w*as   present   befoi*e  the  date  of  its  intliction.     Any  con- 

■ideRibie  meningeal   hemorrhage  of  tniuma(i<^  origin   is  liable  t(>  give 

Bi*^'  to  cyst-formation,  wldch  is  sometimes  mistaken  for  a  new  growth. 

In  u  number  of  cjises  of  tumor  the  tirst  symjitoms  have  come  on  sf)on 

Mftcr  exp<->sure  to  cold  and  wet.     There  is  of  coiH"se  no  rcasi>n  to  think 

that  such  exposure  ever  exerts  an  inHuence  in  the  prcKluetion  of  the 

gnmth,  but  it  is  not   unlikely  that  it  may  excite  se<'ondary  elianges  in 

nervf»us  structures  which  have  been  previously  damaged  iiy  the  growth. 

anil  thus  s<mietimes  determine  the  first   ])runouiieed  symptinus.     In  a 

consid«'rable  number  of  eases  the  first  evitlericc>  nt'tmnor  have  a]>pearcd 

firing  or  soon  after  pregnancy,  but  the  meaning  of  this  fact  is  doubtful. 

Tumors  of  the  spinal  cord  are  exceedingly  rare.     The  number  of 

ubllshecl  cases*  is  pnibably  still  under  140.     The  nundu'r  of  rc|>orted 

uses  rif  syringomyelia'  is  already  considerably  iu  excess  ttf  the  number 

|if  spinalH?ord  tumors,  akhongh  the  former  condition  has  oidy  recenily 

?n  recognize<l.      Brain  tumors  are  prol)ably  abonl  fV>rty  times  as  fre- 

luent  as  tumors  of  the  cord.* 

PatIIOIXicjy. — -As  already  stated,  tumors  which  affect  the  spinal 
VkrrI  may  be  extradund  or  intradnnd  and  UH'ningcal  or  medullary.  Of 
Ir'tt)  cjises  of  tumors  eolhrtcd  by  Lloyd,  .'>7  wcn^  located  outside  tin- 
iiini,  19  Uiy  between  the  dura  and  cord,  11    l:iy  imtsiih'  the  cord,  hut 

nnnlyzed  200  onsc». 

rve«i"2  cii-<4i-h  of  ;«pinal-corcl  tumors  among  3">0ii  tun-  of  nervoiu  and 
— *  70  cn.<*eb  i'(  tvrelirnl  tumor. 
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their  exact  |josition  was  not   known,  li)  were  liw^itecl  withio  the  sub- 
stance of  th{'  enrd,  and  in  14  t\w  liH?^tion  was  (loubtfnl. 

The  extnidiinjl  (uinors  whieh  may  damage  the  spinal  cord  or  its 
nerve  nmts  are  hpninata,  whieh  orij^inate  iVuni  llie  nnrnial  extradural 
lilt,  eehinm'ixx'i,  saivumatn,  aden(>-sarL'oniata,  eaverntms  anpioniata,  car- 
einoniata  an<l  sareojnata  springinor  from  tlie  vertebra?  (e^j>ccially  their 
btxljes),  and  vertebml  exostoses,  whieli  may  \iv  multiple.  The  varieties 
whieh  ririginate  in  the  vertebrte  are  nut  exei^edingly  rare  ;  other  varieties 
are  very  exee|»ti«>nal.  Vertebml  eareinfmia  is  almost  always  sccondan\ 
usually  to  careiiirana  of  the  nianmia,  but  sometimes  to  eaneerous  «lis<'ase 
of  tlie  stomaeh  or  uterus.  It  is  said  U*  hi'  oeeasionally  primary 
(Gowers).  It  ts  not  une<imnnai  for  a  earc-iiumia  r>f  the  vertehne  to  infil- 
tnite  the  extradural  fat  and  to  surround  thi'dura  for  a  eousideralile  vit- 
tieal  extent.  Ran'ly  the  dura  is  ruptured.  Sarcomas  and  oste<>>ar- 
comas  are  espci-ially  liable  to  iinpli«ite  the  sacrum  and  may  oomprwa 
the  eaudij  e([uina.  The  vert<'l>nil  tumors  are  very  apt  to  eomjiress  the 
nerve  rocvts  in  the  intervertebnd  foramina  before  eonijtressing  thr^  spinal 
cord.  The  exti*adnral  tumors  are  almost  always  single,  and  seldom 
attain  great  size  miless  locateil  in  the  region  of  the  emida  equina. 

The  intmdund  meningeal  tumors  arc  chiefly  Hbromata,  sypliiloraata^ 
myxomatii,  and  sareomata.  More  i*arely  eehlnoetxvus  or  eysticereus 
eysts  have  Ijw'en  fotnid,  and  liponiata,  sometijnes  containing  muscle 
hl)res,  myxomata,  and  myxii-tibromata,  have  been  obst^rvcd.  Neuromata 
and  myxo-fihromuta  sona'times  develop  xm  the  nerve  root.s  and  may 
compress  the  e<ird.  The  syphilitic  tumors  of  the  eoni  almost  invarialdy 
have  their  origin  from  the  pia,  hut  iK-easionally  start  from  the  dunu 
Like  sy|)liilitie  tumors  of  the  linun,  tliey  are  far  less  common  than  is 
generally  supposed  if  we  use  the  word  in  its  restricted  and  proi)er  sense 
(see  Syphilis  of  the  Spinal  Cord,  p.  2.*tH}.  The  mass  is  apt  to  develop  at  a 
pfiint  wlu-re  the  eliief  vessids  enter  tlu*  cord.  The  intlamniatory  tumor 
usurdly  ln>th  invjides  and  eompresses  the  eonI  sub>tanee.  L'suallv  rme  side 
is  involved  before  the  other,  but  ix^cjisionally  the  mass  is  synnnetrically 
located.  Sueli  tumors  are  sometimes  ntpid  in  growth,  but  tlxetr  progress 
i^  ajit  not  to  Ite  gratlnal.  The  intradund  sareomas  usually  do  not  l)egin 
in  tlie  membranes,  l>ut  extend  to  them  from  other  parts  (vertebne, 
Inngt.  They  enm])ress  or  invade  the  eord,  usually  nnilatorally  at  inT^u 
Till'  rapidity  of  their  gntwih  dcjK'nds  an  the  nature  of  the  cell  elemenlH 
of  whieh  tfiey  are  eomposi'il,  the  round-eell  sjiroomas  often  growing  with 
great  nipidity.     Oocasiouidly  sarei>mata  are  multiple,' 

The  nu'dultary  tumors  are  few  in  kind.  They  an*  the  massive 
tuberelesnr  tul>en*ular  tum<<rs,  the  gtiomataand  jwrhaps  eertain  siireom- 
ata.  Oet-asiojially  an  eehintKMMVUs  cyst  is  found.  As  a  class  t|l  ~ 
mtnlullary  tumors  are  distinguished  hy  the  faet  that  they  eitla^r  develc 
syuunetrieidly  fVom  the  lieginning,  or,  if  they  begin  unilatersdly  (as  ul 
the  ease  of  massive  tulK-rele),  they  swm  extejul  to  the  other  half  of  th^ 
eonl.  Tliey  also  tend  to  develop  with  greater  rapidity  than  intmdund 
meningeal  tumors,  anil  eanse  pronouneed  medullary  .symptoms  at 
earlier  peri<Ml.  _ 

The  massive  tubercles  of  the  spinal  curd  are  almost  alwavs  solitarv. 

They  are  always  secondary  to  luberculosis  in  .some  other  part,  generally 

^  Of  28  cases  of  echiniicoccoK  cyst  in  llie  spinal  cmnal,  23  were  oxtrnduml  (Souques;, 
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the  lung,  oocaMonally  the  spine.  Soniotiiueji  ttio  oxtoiisioo  of  the 
iiiflainmntion  ran  hv  clearly  tract'd  from  the  (nitor  .^iirfiU'O  of  thr  Jura  to 
the  ^r-.iy  >uh?*tanfe  of  the  conl,  which  i>  the  rmrmnl  st:u-tit]><:-poiiit  for 
the  growth  of  the  tiiberele,  prolml»ly  hecnuse  it  afionls  a  hetter  nutritive 
medium  for  the  tubercle  Ijaeiili  dejtosited  from  the  Itluod  streiuii. 
TnU^rcular  jrrowths  are  rarely  larger  than  hali*  an  inch  in  diameter,  arc 
irt^-j^uhirly  spheroidal  in  sha[)e,  and  are  seldom  larger  vertically  than 
transversely.  Like  syphihtinata,  they  are  rather  more  often  iuund  in 
the  dorsal  retri(ui  than  elsewhere.  They  are  mncli  more  common  than 
tmo  ^ummata  of  the  cord. 

(M* almost  ecjual  importance  with  tlic  solitary  tultercles  of  the  enrd  are 

thf  jrlioiuata.    These  ttnnors  sprinju:  from  the  ^lia  cells  ahont  the  ccntnd 

«anal  of  llie  spinal  cord  and  gn»w  towanl  the  iH'riphen»'  (see  Syringo- 

myelia^  p.  208).    They  show  preference  fVir  the  ^niy  snhstance^  hut  after 

a  time  extenil  to  the  white  snhstance.     They  often  invade  and  eomiiress 

the  nerve  elements  without  at  tirst  ilestntyinir  tlictn.     Their  growth  is 

ripid,  and   they  generally  invaile    the    ccu'd  synnuetrically.      Probably 

the  cer\*ical   region  sutlers  nion-  ofk-n  than  any  other.      In   time   (he 

entire  diumeter  of  the  cord  is  implicated,  and  the  eonl  becomes  eon- 

«i<ierobly  inon>ai?ed  in  size.     Usually  gliomata  are  ovoidal  or  spheroidal 

in  ah«pe,  and  involve  only  a  small  part  of  the  length  of  tfie  cord  (one 

or  twu  inches),  but  tK'casionally  they  implicate  a  coMsidenihle  part  of  its 

wrtif-til  extent.      When  this  haptn-ns  the  process  is  designated  glioma- 

tiisi-  «if  the  conl.     Most  siirconias  that  flamagc  the  spinal  eortl  sjiring 

frmn  parts  external  to  the  coni  and  not  from  the  eonl  itself,  bnt  it  is 

pi^stble  that  a  sarcoma  sometimes  originates  in  the  mes<ibtasti<i  tissue 

which   during  deveh»pment   has  been  c^irried   into  the  coitl   with  the 

hlootlvi>seU.      It  is  the  belief  of  the  writer  that  most  if  not  all  of  the 

tunjors  classed  as  gliosarcomatti  aiv  in  reality  gliomata,  certain  cells  of 

which  may  be  in<hstinguishable  from  cells  of  the  connective-tissue  tyi)e. 

UUomatu  may  be  higldy  vascular,  ami  arc  sometimes  the  seat  of  liemor- 

rhflgp. 

H    Tlie  Cauda  equina  is  not  mrely  <lanuigi'<t  by  a  tumor  growing  from 

^■e  bones  or  fn>m  the  membmnes.     Siii-couias,  «isteosarcomns,  tibrosar- 

l^hftM?  fibromas,  and  angiiiinas  Iiave  bci'n  observeil.     Orcasiomdly  the 

'^SHhi  cipiina  has  lH'er>  damaged   by  extensive  tuhcrcidar  or  syphilitic 

inflamnmtifui.     Tumors  in  this  locality  Jire  often  very'  large,  as  they 

^uvc  ample  space  in  whii'li  to  (leveliip.     The  nerves  of  tin-  cauda  may 

■(  ven*  unevenly  implinited. 

The  degrei:*  of  pressure  whii-h  a  tumor  exerts  on  tlie  ford  i>  of  couise 
de|)emlent  on  its  size  and  consistence,  an<l  is  largely  influenced  by  its 
"Itualion.    Tumors  outside  the  dura  exert  far  less  jiressure  tiian  growths 
ide  it  of  the  sanu*  size  and  con>istence.      A   soft  extradural   tumor 
y  grow  ver\*  large  withotit  doing  the  cord  much  or  any  flamage, 
iUt  a  small  hanl  intra<lural  tumor  may  seriously  crmipress  the  crtrd. 
hen  tlic  cord   is  eompress<'d  from  without,  it  is  indented  or  flattened, 
id  may  l>e  considerably  narroweil  mid   softened.      Tn  the  diirsal  region 
Mini    may  Ik*   narrowc>d   to   the  diamet<'r  (d*  a    <pii)l  and  still  retain 
i''i<len«ble  funetioiial  activity.     Softening  of  tiic  c(u*<l  is  iXnv  to  intlam- 
tioii.    Ill  tumors  within  the  ctird  adjacent  iiiHanunatior*  and  softening 
irften  absent,  but  there  may  be  limited  or  extensive  softening  below 
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or  ahovc  the  tumor.  Tt  is  iTiiportaut  to  n*nienibfr  tliat  the  rcjjeiirrativ* 
power  of  the  cord  elemeiits  is  extremely  limited.  It  is  douijtriil  whcthej 
there  is  any  effective  re^eiieratioti,  even  in  the  white  .'^nbstanee,  if  it  ha* 
(»iiee  imderp.>ne  <lejLreneratioii.  In  the  esuidii  eijtiiim  extensive  re«:eneni- 
tion  is  |)ossibU_',  and  renders  the  outhHtk  tntich  belter  th;iii  in  the  ejisi'  of 
diiina«^e  to  the  e*>rd.  Suxnuhiry  drtiirnt^ndicnis,  aseending  and  deseend- 
in^;:,  are  eortniion  in  idl  turms  tii'  infradiiiid  tumors  (except  perliaps 
ghoma)»  and  in  extraduntl  j«:r<i\vtlis  wliieli  exert  mneh  pres.s»re.  These 
degctienition^i  are  fre<jnetitiy  slighter  than  one  would  expeet  i'lnym  tlji* 
degiX'e  of  apparent  dainaf«:e  to  the  nerve  elements. 

The  iH^ntral  canal  is  ot'ten  ohlitemted  liy  pressun',  and  may  Vm*  in<Mh*- 
rately  dilated  al>nve  the  level  of  the  tnmor.  Tii  irliomato?.is  nr  rapiil 
glinsis  iif  the  eoril  a  eonsiderahle  (-avity  may  he  tVtrmed  in  the  c?ord  (>*ee 
Syrinijnniyelia,  }j.  2()8). 

Me<hillarv  tninoiv;  nro  apt  to  set  up  hx'al  adhesive  meningitis  when 
thoy  reaeli  tlie  periplierv  of  the  eord,  and  adhesions  between  the  diini 
and  pia  are  apt  to  uemr  in  tnin<n*s  firiginating  from  either  membrane. 

Symptoms, — E.r(nf(h(ntf  Ttntmr.-t. — As  tlie  symptoms  dejK'ud  on  slow 
eom]vres>ion  of  the  nerve  rcx>ts  and  of  the  ctml,  often  with  evidence  of 
vertebral  {lisease,  it  is  not  snrprising  that  they  resemlih;  tlie  symptom-^ 
of  tnberenlar  disease  of  the  vertebrie,  whieh  is  l>y  far  the  eomnioDCjJt 
eause  of  extradural  ecmijjrcssion  of  the  eor^l.  \\'lien  the  hones  are 
involved  the  symptoms  are  loeal  }Kiin,  oft<Mi  increascHl  by  e»)ughing  t»r 
sneezing,  rigidity  of  the  spine,  irregularity  r)f  the  spines,  and  h>eal  ten- 
derness, severe  and  prolonged  neunilgie  jwiins  (nsually  l>ilaten»l)  at  the 
level  of  the  tumor,  whieh  are  inereaM-d  by  movement,  liK'al  hy|X'nt*!?- 
thesia,  and  after  a  time  8}>asm  of  Im-al  ninsele  groups,  and  j>erhaps  local 
(one-side<l  or  Irilateml)  [wirtdysis  and  wasting.  When  the  eord  is  croni- 
pressed  in  the  dorsal  rt'giou  a  well-marked  psiniplegia  develops  with 
exaggeiiited  knee  Jerks  and  ankle  ehmus.  The  severe  pain  may  continue 
notwithstanding  the  laet  that  the  })arts  below  the  eonipressiou  of  the 
Ci>nl  are  aniesthctie.  This  eombination  of  aruesthesia  or  paniplegiu 
witii  root  ptiins  is  known  as  aiwesthesia  or  paraplegia  iioloro««;i,  and  i^ 
particularly  suggestive  of  malignant  vertebral  discjise.  Very  ranrly 
the  enrd  is  nnilatei-ally  emnpressed,  with  resulting  Brown-Sx^iiaru 
paralysis.  This  iHTu^ioually  oeonrs  also  in  l*ott's  disease.  <)eea>ionally 
an  extnidnnd  tnnmr  (unconnected  wit ii  the  vertebne)  runs  an  iilnioj^t 
painless  eourse. 

In  the  eases  of  extradural  tnmor  in  whieli  the  vertebni*  are  not 
dis</ased  the  symptoms  ai*e  like  those  iif  meningeal  intradurtd  tumors, 
except  that  the  eonl  Hvmptoms  nsually  follmv  notre  shnvly  after  the 
tin*  root  sytuptMtns  (pain  and  rigidity),  and  that  when  the  e(>rd  is  com- 
pressed both  fialves  sutler  almost  eipudly  fmm  tin'  first.  Extra<lural 
cervical  echiniMMMrus  cysts  liav*'  been  known  to  eause  laryngfal  crisfcs 
like  those  of  tabes  (Hirt,  (ierhanlt). 

ilfnunt/eaf  Jntratlttraf  Tumors  and  MftiuKnry  Tumors. — Althou{;ii 
there  are  imp«irtant  ditf'en-nees  Iwtwoen  the  symptoms  of  nieningtid 
intradunil  turm^rs  and  the  symptoms  of  tuuKirs  springing  from  \\w 
cord  itself,  the  rcsendilanccs  iu  tlu-  symptoms  arc  moit-  strikijiir  than 
the  ditlcrcuee>,  and  it  is  ilcsindtle  to  consider  the  sym|ttMm<  of  thei*e 
two  groupe  of  tumor^  jointly  betbre  desiTibing  them  separately. 
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The  fir&t  syraptoms  of  intradural  as  of  extradural  taruorp  arc  almost 
Invariably  irritative  in  eluinicter.  In  most  instances  jtain  is  the  first 
eyiiiptom,  and  is  ol)trusivr  throutjhout  tlie  eoiii'se  of  tlic  disease,     TJie 

Cain  is  usually  one-sid<'<I  at  first,  ami  niav  remain  so  for  many  mimtlis, 
ut   it    is  sometimes  bilateral   frmn   the  start.     It  is  an  im|iurtaiit  f'aet 
(first  eiiipha.siz<.il  by  Starr)  that  the  nain  seldom  or  never  remain-  nni- 
leral  at  a  time  wlien  marked  parai)le<;ia  fias  develo|X'd.     Tlie  hx'iition 
the  |iain  u.sually  eorresponds  tu  the  termination  of  the  nerve  root 
'hich  is  first  subjeete<l  to  eunijiression.     As  a  larjre  jiroijortinn  [>{'  innu»rs 
~Vct  the  dor>-al   region  nf  the  enrd,  it  \>  ii(>t  MirjH'isinir  tli^tt  the  pain 
>  l>eeu  often  referred  to  the  trunk  (ehest,  epigastrium,  al)d<»men).      In 
addition  to  pain  in  the  jwi-ts  at  the  level  of  the  tumor,  there  is  fre- 
quently less  isevere  pain  in  the  parts  below  (as  in  the  feet);  lint  pain 
is  very  seldom  referred  to  parts  aliove  the  level  of  the  {>ro\vth.     The 
pain   i^   UBually  neuralgie   in   eharaeter,  and   is  described  as  burning, 
l^arting^,  or  sluxiting.     It>  most  rases  the  |Kiin  is  severe  at  times,  and  in 
^onie  it  is  exeriieiatinir.      Many  pntients  are   never  free   from   }«iin,  a 
dull  aehing  |uiiii  aUernatiog  uitli  aeiite  exaeerbations.     Tenderness  of 
^JM?  nerves  in  which  the  pain  is  felt  appears  to  be  an  exceedingly  rare 
■ccurrence — a  point  of  some  diagnostic  importance.     As  a  rule,  sjKin- 
^Imcous  jxiin  is  not  felt  in  the  spine  itself,  Imt  it  is  not  nneomnion  tor 
pdin   to  be   referred  to  the  vertcbnd  column  when  the  spine  is  flexed 
or  rt>lat<^l.     When  s|X"»ntaueotis  pain  <KM'urs  it  is  i-onimunly  hicated  one 
or  two  iuehe.s  below  the  seat  of  the  tumor  (Starr).     The  spine  may  lie 
B^iKier  to  pressure  or  to  percussion  when  there  is  no  spinta neons  ver- 
^biral  pain,  but  this  j«\nnptom  is  much  less  eonimon  than  in  extnidnral 
KimorR.    There  are  wmie  exceptions  to  the  rule  that  pain  is  a  prominent 
Hrmpti»m  of  intradural    tumor,   which    will    be    referred    to   elsewhere, 
0lund>ne>s,  tingling,  and   formication   may  accompany  jKiin  iw  devflop 
in  the  intervals  In'tween  the  paroxysm^.     They  are  additional  evidence 
tlight  damage  to  sensory  nerve  elements,     HyjKn-algesia  of  the  skin, 
L"cially  at  the  upper  level  of  the  tumor,  often  develojis  early  when 
in  ij»  severe.     There  is  often  some  rigidity  itf  the  muscles  at  the  level 
the  tumor,  l»efore  the  development  of  the  rigidity  below  the  level 
the  tumor,  whirh  is  «le|K'nd('nt  on  rompR'ssion  of  the  coi'tl.     This  is 
n  oftiMir^if  in  the  cervical  region. 

Tlie  irritative  sympt<tms  nu-ntioned  above  do  no!  long  ]U"cced<'  the 

•velopuK'Ut  of  sympt4ims  ilne  to  destruction  or  compression  of  nerve 

nients,  esi^eeiaJly  those  of  the   spinal  cord.     These  symptoms  are 

ralysiM  ana  increastnl  reflex  actiim  in  the  parts  below  the  level  of  the 

ion,  l«*v»»  iif  sensibility,  and,  in  siioie  (iises,  loss  of  reflex  action   in 

h  were  at  first   the  seat  of  excessive  reflex  action, 

of  power,  gr.idual    in   development,  occurs   at    sinnt'  pr^rifKl   in 

mo!$t  every  caw  of  intradund  trmior.     The  |Kiralysis  very  f»ften,  jH'r- 

pe  gi?nerany,  bf/gins  in  <ine  arm  or  in  one  leg,  or  in  the  arm  and  leg 

one  «de,  l.iefr>re  lMi*oming  panipb-gtc  in  distribution.      In  some  ciises 

1  Iviis   remains  unilat<'t'!il   ihrongbout    the  cmii'se  of  thr  ili-ease. 

ily  the  pandysis  is   panijilrgic  in  type  from  tin*  begirmiug,  and 

!•  two  sides  may  be  alino-t  equally  at1eii<-<l   thmuglHPUt.     This  orrurs 

pi-Hally  in   the  tumors  whii-h  spring  from  tlie  locality  of  the  eentml 

nal  and   in  those  that  lie  in  the  anterior  or  posterior  median  fissure. 
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All  four  t'xtreiiiitire  may  he  paralyzed  by  a  cervical  tumor.  In  such  a 
caso  either  the  letjs  4>r  arms  iiiiiy  lie  first  affecte<l  c»r  all  the  linihs  may 
siifler  siimiltaneoiisly.  The  extension  of  the  jmnilysis  is  slow,  as  a 
rule,  and  is  direetly  related  to  the  rapidity  with  wliirh  the  gn>wlb 
eom[vresses  or  destroys  tlie  ek^ments  ot  the  eord.  Hut  it  som«•tinle^ 
happens  that  there  is  a  eunsiderable  increase  in  the  jiaralysis  in  th«- 
eoiirsc'  of  a  Jew  ilayn.  This  depentls  ni>t  on  the  tumor  directly,  but  an 
the  adjacent  nxyeliti.H  which  it  excites.  Hence  when  the  myelitis  subsideji 
the  paralysis  may  tlecrease,  and  this  may  be  mistaken  for  evUlonee  of 
retroori-essioii  in  the  tnnior.  Tlie  loss  of  power  due  to  the  advance 
of  the  timior  is  progi*essive,  an<l  seldom  iinderf^o<*s  even  temimrary 
decrease.  Aniestkesia  of  the  skin  is  usually  ussoeiate*l  with  loss  of 
power,  but  i^  not  usually  marked  until  the  paralysis  is  advance<I.  The 
loss  of  sensibility,  which  ivlates  to  tactile,  pjiin,  and  temperature  N.Misa- 
tions,  corresponds  rouj^hly  to  the  motor  paralysis,  but  it  is  im|>ortant  \o 
note  ttiat  the  sensory  loss  t'retpieutly  dm^s  not  extend  so  hijtrh  at  first  a* 
it  does  at  a  later  jK-rind,  wlieti  the  damage<l  segments  are  almost  wholly 
deslroywl.  Ataxia  is  a  rar<'  symptom.  It  has  been  caused  by  implica- 
tion of  the  piisterior  nerve  riKjls  by  multiple  tunmrs  and  by  groM'th.* 
implii-ating  the  posterior  columns  of  the  ci>rd.  The  condition  of  the 
reflexes  depen<ls  mainly  on  the  hicaHty  of  the  tumnr.  Early  in  ihe 
coui*se  of  the  jvroi 'ess,  Iwfore  paralysis  is  cousideraldc,  the  rcHcxes  cor- 
res|Muidin^  to  the  level  of  the  tumor  are  lost  on  one  or  i>oth  sides, 
aeeordinj^  to  the  tumor's  |)osition.  When  the  lesiini  is  above  the  lum- 
bar entai'^ement  tlie  refiexes  are  inereaserl  in  the  parts  Wlmv  (skin 
rertexes  and  knee  j(*rks  exatrgerated,  ankle  clonus  present).  Tonic 
spasm  develops  in  the  legs  as  the  result  ttf  secondary  degeneration  of 
the  pyramidal  tniettj.  Contnietures  of  the  legs,  often  extreme,  may  he 
asscH'iatcd  with  the  tonic  spasm.  But,  tliough  excess  of  reflex  action 
below  the  tumor  is  the  rule,  tliere  aif  two  excepti«»ns :  Kii-st,  a  des<'end- 
ing  myelitis  may  extend  downward  and  cause  loss  of  n^Hexes  by  in- 
vading the  lumbar  enlargement;  and,  secon<lly,  it  sometimes  hapjM^ns 
that  an  active  myelitis  which  stops  short  of  the  lundiar  region  inhil»its 
the  reflexes  of  the  |Kirts  Ik'Iow  by  a  mechanism  but  imiH'H'eeily  un- 
<lersto(Ml,  ami  causes  an  atonic  instead  of  a  ttjuie  iMtralysis.  The  s])|iinc- 
t<'rie  rertexes  corr«\sp(>nd  in  a  geneiid  way  witu  the  lumbar  reflexe- ; 
thc*y  are  <testroyrd  when  tlie  tuuuu'  <iccupie.s  the  lumbar  eidargemeni. 
Muscular  atrophy  and  K.  1).  are  cc>nfined  to  muscles  that  eorresjK)nd  to 
the  level  of  the  tnm(»r.  VasoTuotor  tlisturbances,  such  a.s  cedenia,  alter- 
ations in  the  circulation  and  temperature,  etc.,  aiv  often  (*arly  and  marked 
manifestations  at  th*-  level  of  the  irritate<I  nerve  nntts,  Iie<lsore#  nn* 
prcM'Utcd  with  diltii-nlty  in  the  late  stage  of  tumor.  The  temjiemturr' 
of  the  boily  is  usually  normal.  In  tulR'ivular  tumots  tliere  is  com- 
monly fever  due  to  the  tuliercular  prcH'css  to  which  the  mass  in  the 
cord  is  secondary.  In  the  late  stage,  when  there  i.s  considerable  ex- 
haustion, there  may  be  fever  from  hy|x>static  congestion  of  tlie  lungs 
or  from  infectirui  from  U'dsores.  Then*  arc  also  cases  where  fever 
apfK-ars  to  Iw  caused  by  the  progress  oj*  the  tumor.  The  writer  haj- 
noted  mtMlenite  continuous  li'vcr  in  cervical  sart'oma,  and  high  fever  in 
ra]>id  gliosis  of  the  cervical  vnn]. 

In  tumors  (K'cupying  the  cervical   region  of  the  cortl  rigidity*  of  the 


iwlc  mu!i?oles  is  usually  marked,  ai]d  the  arms  are  the  seat  of  |3uiii, 
par:Jlys^i^*,  wasting,  etc. ;  the  le^s  are  tlie  8eat  of  oxeessive  reflex  aclitui, 
1'nis.xtHl  uiiiest hernia  whh  hemiplejria  on  the  side  of  the  tunutr,  and  Itnnvii- 
S'ljiianl's  |>araly!?iri  may  be  present  '  (iisimdly  in  partially  <leveluped 
form  if  the  tumor  is  one-sided)  and  is  not  un<'oniinon  :  the  pnpil  may 
be  conlrat'tcHl  or  dilate<I  on  the  side  of  tlie  lesion,  and  the  pal|M'l>ral 
wpeuiniif  may  Ik*  narrowed  and  the  eyeball  .snnkeii.  If  tlie  tumor  he 
ntokiii|r  rapiil  progress  in  the  siihstanee  of  the  eortl,  modenite  or  eon- 
iuderable  fever  may  be  present,  f^iteh  a  tnni(tr  may  also  extend  npwaiitl 
ami  involve  the  medulla,  witli  i-esultiiig  dysphagia,  loss  of  diaphnigm- 
K|i)reathiii^,  ete. 

BTininii>i  <>if  the  dorsal  region  often  produce  well-marked  sijjns  of 
unilateral  damage  to  the  eonl,  followed  by  pamplegia  ami  anjestliesia 
of  the  legs*.  The  pundysis  often  involves  the  abdominal  mitseles,  and 
tlie  aute!7ithe«^ia  may  extend  up  the  abdomen  or  ehest  to  a  height  which 
depends  on  the  level  anil  transverse  extent  of  the  lenon  of  the  eor*L 
Usually  there  is  severe  neural*ria  ou  the  side  of  the  tumor.  Wasting 
of  interoa*ital  mn.seles  otrrespondiiig  to  the  damaged  segments  is  not 
»ppn*ciable,  but  in  tumoiv  of  the  lower  dors:il  eortl  tt  is  probable  that 
tie  abdoTuiual  muscles  «.Hnetinies  undei-go  perceptible  wasting  and 
develop  the  li-.  D.  As  with  tumors  anywhere  above  the  bnnbar  enlarge- 
ment, the  reflexes  below  the  level  of  the  lesion  are  greatly  exaggenitetl, 
but  where  complete  transverse  destruction  (jf  t!ie  cord  occurs  tlu'se 
leflexes  are  probably  always  ultimately  Inst.  Early  in  the  disease  llie 
deni  i»  apt  to  ex)H^rieiice  an  imjH.Tative  {lesire  to  enipty  the  bhuhler ; 
[he  delays,  the  l)ladiler  empties  itself,  A  little  later,  before  tlie 
plicate4.l  segments  are  wholly  destroyed,  there  ia  intermittent 
i.e;  when  the  bladder  is  partly  filled  the  sphincter  relaxes 
.-.ly  and  the  detrusor  empties  the  bladder  by  gushes.  Then 
dclrusi«»r  grows  so  weak  that  it  cannot  empty  the  bladder,  and  a 
^w  or  l«^^!=**  continuous  dribljliiig  from  the  lull  bladder  sets  in — there  is 
trilow  incontinence.  In  total  transverse  lesions  above  the  litnibar 
argcnient  the  bladder  reflexes  may  bewliolly  lost.  Then  the  bladder 
[never  full,  l»ecau,se  after  a  time  the  pressure  of  the  urine  overcomes 
at  liiile  elasticity  i*emains  in  the  sphincters;  neither  is  it  ever  empty, 
mse  the  tension  in  the  hhuhh-r  soon  lieccunes  so  low  tliat  it  cannot 
the  riMimining  uriin'  jMist  the  sphiiuier.  In  this  condition  the 
fene  can  he  i-eadily  expre>si'<l  by  ttie  haml.  Pyelitis  and  cystitis  are 
%vv  dangers  in  this  stage  of  the  disease.  The  condition  of  the  rectum 
,  jr<*nera!ly  speaking,  similar  to  that  of  the  bladder.  There  is  obstinate 
liapisin  in  all  tumors  above  the  lumbar  enlargement  wliich  markedly 
Mnpn^s*  or  invade  the  cord.  In  tunK>r>;  alwive  the  lumbar  enlargement 
err  is  little  liability  to  bedsores  so  long  as  the  sensibility  of  tlie  legs 
id  of  the  skin  over  the  sacrtim  is  retainetl  ;  wlieu  this  is  lost,  bedsores 
cur  afi*  in  tumors  of  the  lumbar  eiiiargenicut. 
In  tiimori*  of  the  lumbar  enlai-genient  the  tumor  may  at  first  involve 

tL  •  In  3.T  r*>«4  of  unilateral  compiv<wion  of  ttie  ctxrd  iliv  >vniptom8  tiegan  on  the  side  of 
Ita*  Hsmor  m  2^<  ;  in  Ii->  vu»e^  i>f  iinilntenil  «'OMi[nt'.'i8ion  of  tfiecord  the  symptoms  prcpon- 
Br  lt«  i>f  llu-  tumor  iti  H;  in  3.j  catses  of  iinilaleml  «-i(inpn's«ioi)  of  the  mrd 

11  re  unuisunlly  tardy  in  passinp  lo  the  opposite  sido  in  IT;  in  3o  cases  of 

vn.uii.rii  ofii4.j\-«ion  of  tlie  cord  ihe  symptoms  wert-  typical  Brown-.S«?qunrd  pandysis 
in  i. 
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chiefly  either  the  hmilmr  nr  tlie  sacral  segments  <►('  the  corti  ;  the  pix> 
else  distrihution  of  paralysis  niav  tliiis  vary  efuisitierahly  (soe  L<i«iliwi- 
tioii  of  Fanetiims  of  the  S|)innl  C't>r<l,  p.  HO),  ami  eaii  be  inferriMl  from  a 
ktituvh'iltje  of  the  fiiiietions  itf  tlieso  segments.  After  n  time  hotl*  tlu- 
lmnt)ur  aiiJ  sacral  segments  sufler,  tlie  ihiinajLre  to  the  former  usually 
prepoiKlenitiiig-.  The  knee  jerks  are  h»st  early,  nnless  the  tumor  is  eon- 
fineil  to  the  sieral   seirmeiits  of  the  eon],  in   wliieh  ea.<e  they   may  be 

f^reserved.  The  spliineters  of  the  bhultler  ant!  reetuni  are  wholly  para- 
yzetl  and  rehixed.  Tliere  is  a!s<i  comjilete  impotenee.  In  women  with 
vaseular  Inniliar  tninors  exacerbations  uf  tlic  symptoms  are  apt  to  occur 
at  menslnial  periods  ((iiiiiion). 

Tnmors  of  the  caiida  equina,  as  migiit  Ix*  exjM'eted  fr<>m  the  fact 
that  the  nerve  roots  of  the  eanda  are  the  neunil  rejjresentatives  of  the 
various  lumbar  and  f^acral  segments,  present  symptoms  closely  re.seni- 
bling  ttiose  of  tumors  of  the  lumbar  eiilargement.  There  are,  liowever, 
some  important  ditferences.  In  cauda-eiiuina  tumors  tiie  symptnnw 
almost  always  begin  in  tlie  r<'giou  invnlved  by  the  sacnil  flex»>rs  (per- 
ineal muscles  and  those  below  the  knee  chiefly  involved  ;  scnsorv'  los* 
chiefly  over  sacrum,  about  anus  and  genitals,  down  back  of  thigh,  and 
on  outer  side  of  leg  and  foot),  the  nerves  of  which  lie  nearest  the 
median  hue  and  show  a  special  susceptibility  to  suffer  in  all  fonns  of 
damage  to  tlic  cauda  e([uiua.  A'^  already  stated,  growths  which  <lamapp 
the  lirmhar  entarg<'ment  genendly  cause  early  and  extensive  ivaralysjs 
anil  atrophy  of  tlie  legs  and  tiiighs^  l>ut  a  tumor  coni]>ressing  tlie  conus 
medullaris  may  priHluee  ttie  same  symptoms  in  the  rt^gioii  innerx-atetl 
by  the  sjieral  nerves  as  a  tumor  damaging  the  median  strands  of  the 
Ciiuda.  On  the  other  hand,  a  tumor  of  the  cauda  may  (K'ca^ionally 
damage  ordy  its  lateral  or  lumbar  riHits,  and  tluis  give  rise  to  ^<ymptom« 
of  the  type  generally  seen  when  the  lumliar  eonl  itself  suffers.  In 
practice,  liowe\er,  if  symptoms  Iwgin  in  tlie  lumltar  territc»ry  and  are 
only  later  succeeded  by  sacral  symptoms,  or  if  lumliar  symptiims  dis- 
tinctly prep<inderate  over  saend  symptoms,  this  is  to  l>e  regardtnl  at 
practically  excluding  a  lesion  of  the  cauda  etjuina,  Cauda  symptoms 
are  very  genemlly  bilatersd  from  the  beginning,  hut  fmpicntly  liier 
are  not  symmetrical,  though  bilateral.  Jn  the  mre  eases  where  a  cauda 
tumor  is  originally  strix-tly  one-sided  a  long  ^jeritnl  chipscs  before  it 
gives  rise  to  bilatcnd  sym[>toms.  In  this  R'sixx't  such  a  tumor  iliffers 
marke<l!y  from  the  tumors  of  the  lumbar  enlargement.  The  precise  dis- 
tributitui  of  the  anaesthesia  is  of  giT'at  help  in  deterndning  which  nerves 
of  the  ciiuda  or  segments  of  the  cord  are  involved.  There  is  usntdly 
present  some  variety  of  the  saddle-shajM-d  ama  <if  aiuesthesia  on  the 
buttiH'ks  (see  Loealization  4if  thi'  l^^metious  of  the  Spinal  Cord,  p.  98), 
with  or  witlmut  implication  of  a  "itrip  of  skin  on  the  jKisterior  as|MTt 
of  the  thigh  and  the  outer  side  of  the  leg  and  foot.  Severe  jmin  in  ihe 
region  of  the  sacrum  Is  a  common  symptom  t>f  tumors  of  the  c*aiida. 
Tlie  att'ccte<l  muscles  {/.<•.  esjK'eially  those  below  the  knee)  early  sho\r 
marked  wasting  and  K.  D.  Sphincteric  troubles  are  of  the  same  natun- 
as  thttsc  seen  in  tumors  of  the  lumbar  etdai^gi^ment.  Be<|sorcs  are  very 
liable  to  i»ceur  early  ami  to  grow  rjipidly.  An  exe«'edingiy  im|x>rt- 
atit  feature  ttf  most  eases  of  tumor  of  the  eanda  e<piina  is  teiidernejis 
on  |)ercussion  of  the  spine  below  the  second  lumlxir  vertebra.     Thw 
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i^  has  pmnt  dinjjjiostic  .si^tiificatieo  when  taken   in  corinfftion  with 

A  uiploms  iiKlicatiiig  a  tumor  of  the  auida,  ami  practirally  fixes  the 

liagnosis.     In    the    case   ai'   certain    tumors   (urttoositreoina*»    sarcoma) 

printing  fron»  the  sacrum,  the  tumor,  tliough  not  noticeabh^  oxt*'riiallv, 

ay  be  ti'lt  by  the  rectum. 

Multiple  tumors  of  the  sjtiiial  conl  are  apt  to  jrive  rise  to  cxeeetl- 

ingly  complex   symptnms.     It   may  (leeasiorially  hiippen  tliat  the  exist- 

'net'  of  two  tumors  is   iiwlir-ated   Ijy  the    suceessive  devehipmeiit   of 

nmilar  focul   symptoms  at  different   levels  of  the  cord.     If  there  are 

uany  tumors,  the  smaller  ones  may  not  give  rise  to  reeogniwible  symp- 

>m^.     If  n  brain  tumor  exH'xists  witli  a  tumt»r  of  the  cord,  the  svm|)- 

»mg  of  the  latter  are  usually  overshadowed  by  those  of  the   former, 

lit   tlu*  writer  has  known  the  reverse  trt  happn  in  the  case*  of  tiiber^ 

eular  tumors.      The  pi-cseiiee  of    multiple  growths  on   the  jjctsterior 

Jcerve  rtM)ti>  has  been  known  to  prmluce  the  chanicteristic  tiyinptoms  of 

lije»>niotor  ataxia. 

There  are    i)eculiarities    in    the   symptoms  and   course  of    certain 
'tumors  which  n:»quire  s|M>eial  mention. 

In   massive   tubercle  of    the    spinal   eord    irritative  symptoms  are 

^usually  rather  less  pron<tnneed  tlian   in  olher  fcjrms  of  tumor,  antl  the 

tindications  of  a  destructive  lesion  of  tlie  spinal  eord  preponderate  dur- 

ling  the  whole  course  of  the  disease.     Usually  the  sympttmis  have  pro- 

||fn*?^-<Ml   rapidly  Ix'tween  their  eommencement  and   the  time  at  wlueh 

^ey  have  attaintnl  a  marked  degree  of  intensity,  antl  iu   most  instiinces 

Ih*  duration  of  the  ilisea^e  has  been  little  more  than  two  months.     As 

nde,  thei*e   is  a  short  stage  in   which  the   symptoms  are  whollv  or 

nainly  unilateral. 

In  cases  of  rapid  gliosis  or  glioma tosis  of  tiie  spinal  euril  (see  Syringo- 
myclbi.  p.  26S)  the  symptoms  may  bear  some  resend)hmee  to  syringo- 
Ltiiyclia  iu  respect  to  the  s<'ns<»ry  symjitom'-  that  are  present.  As  a  rule, 
ihey  give  rise  to  the  clinieal  juetnre  »!*  subacute  transverse  <lorsal  mve- 
litis  or  sjsLstie  jian»plegia  with  hyp<'riesthesia  or  anaesthesia.  They  do 
[ii>t  often  ejiuse  Brown-Sequanrs  }«iralysis,  their  eiHii-se  is  much  more 
api<l  than  that  t»f  syringomyelia  (one  to  three  years),  and  they  are  sub- 
fjivt  to  eonsidemble  fluctuations  iu  their  synipti>ms.  In  young  children 
lliey  have  wimetimes  given  riw  to  symptoms  closely  resmibling  Pott'.s 
yc  When  hK*ated  i*hiefly  in  the  eer\ieal  region^  as  is  apt  to  be  the 
B,  these  new  growths  may  be  assiwiatcd  with  a  ciMisidend>le  eontiunous 
rl?^  in  tcmpeniture.  The  vertebra>  over  the  tumor  may  be  tender  to 
iire?vinn-*  and  rigid,  and  tliere  is  sometimes  slight  kypliosis,  I>iss»K^iatcd 
sthesia  is  rare.  Towartl  the  end  of  the  dis(_*ase  irritative  symptoms 
Ik-  prominent,  but  the  severe  \mu  so  typiwd  of  spinal  ttnnttr  is 
lily  abs<  i)t. 

Thr-re  an*  no  constant  and  absttbitcly  ehantcteristie  features  of  extra- 
dunii  tumors  as  distinguished  from  those  which  develop  intradurally 
from  th«^  meninges  or  from  the  cord.  Extradural  tumors  are  apt  to 
t«j.*e  [win  a  long  time  before  cord  symptoms  arise,  and  when  these  arise 
iwy  an*  apt  to  Ik*  bilateral  from  the  beginning,  though  they  may  be 
[ion.'  pmnoimced  on  one  side  than  on  the  other.  When*  tlie  tumor 
pring^  fron)  the  vertebne  there  is  aiit  ttt  be  vertebnd  tejideruess  and 
||b  on  nioveraent  of  the  spine.     Where  the  tumor  sj»rings  from  the 
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outer  .surface  of  the  diim  those  syiiiptttms  may  be  wholly  ah?ent. 
Thei\^  are  no  constant  !in*l  elKinictcristie  .symptoms  t»f  intmdiiral  menin- 
geal tumors  as  di?*tiuguislied  from  tumors  that  spriii|^  from  the  eonl, 
hilt  the  folhtwing  features  are  apt  to  tlistiuguish  these  two  clashes  of 
growtlis  :  The  intradural  ineniugt^al  tiuuors  eaiise  Relatively  seven?  nxrt 
symptoms  ;  eord  symptoms  begin  later,  are  mure  hmitetl  in  extent,  aixl 
are  more  liable  to  remain  uuihitend,  whilst  sjiiual  jwiin,  hwiil  tenderness, 
and  rigidity  are  relatively  more  eonnnou.  lu  the  cas**  *A'  tumors  thai 
spring  from  the  cord  itself  the  radiating  jmins  due  to  irritation  of  the 
nerve  roots  are  comnioTdy  ah.seut  or  slight  in  degree  (with  the  important 
exception  of  growths  that  irritate  the  strnctures  of  the  posterior  norns^; 
cord  .symptoms  are  oftc^n  iM'lateml  and  even  synioietrical  from  the  tirst, 
or  if  unilateral  at  tirst  they  sixni  become  IjjlateraL  \Viilespn:*atl  mu— 
cular  atrophy  is  also  more  likely  to  iR^nir,  hut  not  much  diagno'^tic 
weight  can  be  attachetl  to  this  fact.  The  early  occurrence  of  extenhive 
ana\sthesia  is  a  symptom  of  medullary  tumors* 

DERATION. — The  duration  ttf  the  symptoms  of  tumors  of  the  >»piual 
cord  is  sometimes  not  more  than  six  weeks  (as  in  sfvme  tulicreular 
tumors),  whilst  in  other  cases  it  may  be  many  years.  In  a  large  major- 
ity of  all  cases  (including  tumors  of  the  bones  which  damage  the  conl) 
the  symptoms  last  from  six  months  to  three  years,  the  average  iktIimI 
probably  being  not  far  from  one  year.  Death  occui's  earlier  in  medul- 
lary tumors  than  in  meningeal  intnulural  tumors,  and  the  duration  of 
lite  is  longest  in  extradunil  growtlis.  When  tlu'  symptoms  have  reaclu-*! 
their  full  development  the  duration  of  life  may  I)e  oidy  ii  few  weeks. 
The  cause  of  deatli  is  gi-nerally  some  direct  or  indirect  effect  of  tl 
tumor  (pyelitis,  septicjemia,  damage  to  res]iiratory  centivs).  In  the 
of  massive  tn!>ercle  dwith  may  be  due  to  general  tubcrculnsis  or  to  tu 
cular  nicniugitiH. 

DlAfJNosiK. — The  diagnosis  of  the  existence  c>f  a  tumor  eorapressinj 
or  invading  the  spinal  eonl  must  genemlly  be  regarded  as  a  difficuh 
task.  There  arc  cases  iu  whi<'h  the  indieatinns  are  so  clear  and  uii- 
equiviwal  that  the  {liagnostic  ditliculties  arc  unimportant,  but,  as  a  rule, 
the  problem  i.s  one  wliieh  retpiires  for  its  solution  the  most  careful  l>ai- 
ancing  of  evidence  and  the  re|>eated  examinati<in  of  the  jxitient.  It  i* 
the  conviction  of  the  writer  that  a  hirge  jiroportion  of  the  tamoi*s  of  the 
S}tinnl  c-urtl  whiefi  eome  under  medictd  observation  arc  not  recognizefl  a? 
such,  and  that  when  iIk'  diagnosis  of  a  tumor  of  the  spinal  e4»rd  is  made, 
even  iiy  tlie  trainc4l  specialist,  there  is  always  a  consiilerable  probal)ilitv 
that  the  eonilition  will  prove  to  he  something  else  than  tumor.  But  the 
fact  that  tumors  may  wx^asionally  l)e  successfully  removtNl  by  opt'ratioti 
gives  their  accurate  diagnosis  a  [iractical  importance  which  they  for- 
nu'rly  lacked,  and  makes  their  recctgnition  W4»rtliy  ot'  llie  most  pain^ 
taking  eflbrts. 

The  evidence  of  the  presence  of  a  tumor  consists  in  the  signs  of  a 
slowly-gnnving  ftw^il  lesion  which  both  irritates  and  compresses  the  cord 
nr  the  cord  and  its  nerve  rcHtts.  The  presence  of  severe  pain  at  the 
level  of  the  supposcil  growth  with  sh)wly  pnigressive  motor  and  sensor}' 
paralysis  is  a  highly  suggestive  groujv  of  symptoms.  The  jjresence  al^i 
of  rigidity  of  the  muscles  of  the  spine,  of  nuiscular  contractions  in  the 
limbs,  and  of  exaggerated  knee  jerks  and  ankle  clonus  renders  highly 
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T»hjible  the  diagnosis  of  tumor  damaging  the  spinal  conl.  This  }>roba- 
t>ility  liccomes  a  pnieticiil  ocrtainty  W  in  addition  to  the  svinplmns  just 
Iin*ntioM<Ml  the  course  ot"  tho  di^'a.se  is  obsorvtHl  to  be  steadily  jintgressive, 
|nd  the  symptoms  have  iH'eomc  bilatend  after  beiiii;  for  a  time  oue- 
Aile<l.  In  many  cases^  however,  this  typi«d  combination  nf  symptoms 
toesi  not  exist,  and  the  diagnosis  of  tumor  Ijeeomes  a  matter  of  pmba- 
tiility,  whieh  is  sometimes  high,  sometimes  low.  It  only  rarely  bapin-ns 
It  etiological  factors  aid  in  tlte  tliagriosis.  The  preseiiee  of  tubeix^u- 
in  another  jiart  of  the  body  or  of  sareoina,  eareinotna,  eebiiuw^cRvi, 
prtebral  exostoses  may  throw  light  not  only  on  the  (jne>tion  of  the 
[?*^'nee  of  a  tumor,  but  on  its  pathologieal  nature.  A  history  of  syphi- 
is  i-  apt  to  mislead,  for  it  is  probably  present  ahnost  as  often  in  ftther 
Ibrnis  of  tumor  of  the  ciird  as  in  sypliiloiua. 

Tumor  of  the  spinal  cord  is  apt  to  l»e  coiifynnded  with  myelitis. 
The  distinction  is  ba*-e<l  on  the  following  facts:  severe  pain  does  not 
N*<Mjr  in  myelitis  uncomplicated  by  meningitis;  if  there  be  meningo- 
yelitis,  the  i>ain  is  extensive  in  vertical  distribution  (ami  not  limited 
:iiefly  to  one  level  of  the  l>ody,  as  in  tumor)  and  acconifianied  liy  h\i>er- 
sthesia.  It  must  be  a<lmittcHl  that  the  distinction  of  tumor  from  mye- 
ti?*  nmy  l>e  im}K)ssible  in  some  eases  (c.  //.  some  carcinomas  of  tlie  ciird). 
M  r  singular  that  this  shotdd  be  the  ease  wlien  a  tumor  causes  eon- 

'  adjacent  myelitis,  and  there  is  no  accnnite  record  of  the  symj)- 
irmis  i'HUsed  by  the  tumor  il^^lf.  C'ervieal  hypi*rtrophie  pachymeningitis 
iiy  CAts^  muscular  atrophy  of  the  arms  and  sjmstic  paralysis  in  the 
»s*.  The  vertical  extent  of  the  f<x*id  symjitoms  is  greater  in  hypertro- 
phic j^wchymeningitis  than  in  any  form  of  tumor  except  centnd  gliosis 
Df  the  conl.  In  the  latter  i-onilition  jKiin  is  never  considerabI<",  and 
[lay  \h'  al»scnt;  in  tlie  former  jwiin  is  usually  a  conspicuous  symptom 
lintughout. 

Ill  the  early  stage  of  tnnnu*  the  pains  ai'e  often  interpreted  as  neur- 
aljn<*-  Their  |)ersistence  shttuld  suggest  something  more  than  a  ftmc- 
tiMiud  condition.  It  is  probable  tliat  in  most  nises  of  tumor  the 
ristic  tender  jMiints  are  ab>ent,  but  Um*  much  weight  must  not 
ii  to  this  fact.  In  ueuriti.'-  the  atl'eetcd  nerves  are  exceedingly 
tender  to  pressure  in  their  course.  In  tunn>r  this  teuilerness  is  usually, 
perlmpei  always,  absent  in  the  nerves  to  which  the  pain  is  referred,  it 
mav  DC  nccet<sar)*  to  wait  a  considerable  time  before  the  diagnosis  of 
tttniMr  can  Ik*  established,  but  some  of  the  evi«lences  of  organic  <lisi»ase 
Oiawlly  apfxiir  early,  anti  at  least  establish  the  fa<'t  that  the  comlition 
■  iirrely  functional.      It   is   important    to   note  the   fact   that   the 

i  of  the  organie  afieetioi»   may   tavor  the  deve'htpment   of  any 

fimettonal  derangement  to  whieh  the  patient  may  be  disposed;  but  the 
prfs«etM*<*  <»f  mental  symptoms  or  eonvulsious  or  the  signs  of  hysteria 
nhoidd  in  no  way  tliminish  the  significance  of  the  signs  of  structunil 
di'*ea.'«e  which  have  been  notnl.  In  the  case  of  tumors  nf  the  cauda 
t^piiiia  |<iin  is  often  first  referred  to  the  sciatic  area.  The  iwiin  of 
-  i-iti*!!  U,  however,  almost  always  one-sided;  the  (Kun  of  tumor  soon 
Uvumen  bilateral. 

There  are  some  imfwrtant  exceptions  to  the  rule  that  tunmrs  of  tho 
=pinal  eord  give  lise  to  priin.  In  cenlrjd  gliosis  of  the  conl  the  glioma- 
f"u-  tumor  ?iion  destroys  the  |)aths  for  the  conduction  of  pain  whieh 


262 


TUMORS  OF  THE  SPFXAL  COED. 


om 


lie  in  the  central  jj;ray  substance;  when   this  ha.s  happened  pain    ^^_ 

'  to  be  an  im[>ortai)t  symptom.     Snnic  tubercles  of  the  eoixl  pmwiiig 
\nn   the  anterior  horns   pnnliicc  little  ur  no   pain  iVtr  a  eonsi<lcral)li; 
|K'riu(l.     Soft,  fibrous  tnm4trs  (either  extna-  or  inti-adiiral)  may  <*onip: 
the  eorfl   witlinnt  causing  pain,  and  an  extrathiral   cheesy  nodule 
l»ecn  known  to  rim  a   painless  course  (Bailey).     The  |>ainless  course 
n  tumor  of  the  spinal  cord  seems  to  depend  less  on  the  |M>sition  of 
tnnior  than  on  its  slow  growth  and  s<tft  eonsistencc,  for  such  a  turi»or 
lias  been   known  to  coniprcs^i  flie  posterior  nerve  roots  and  canst*  anses^H 
thcsia  without   jireviously  giving  rise  to  pain.     Xotwithstatxiinp  thci^| 
exec|»tIonal  kiscs  of  painless  or  almost  j«iinle>s  tumor,  severe  and  fxT- 
sistent  pain   is   jRvrhaps  the   most   characteristic  single   symptom  «)f  a 
growth  djimaging  the  spinal   cord.     In  the  absence  of  this  symptom 
ttie  diagnosis  is  rentlered  cxeccdingly  difficult,  and  is  often  impissi  ' 
in  ttie  }>resent  state  of  our  knowledge. 

In  view  of  the  possibility  of  removing  some  tumors  of  the  spi 
cord  by  surgical  means,  it  is  of  the  utmost  im])<Krtance  to  make  thr 
diagnosis  of  the  tinnor  as  early  as  possible,  for  delay  often  greatly 
reduces  the  chances  of  successful  o}tenUive  interference.  On  the  other 
liaud,  it  is  a  serious  error  to  subject  a  patient  to  o|jeration  and  find  that 
thi're  is  no  tumor.  Diagnostic  errors  will  continue  to  \w  ma<lc,  and  it 
is  not  possible  at  present  to  promulgate  ndcs  the  observance  of  which 
will  prevent  such  errors;  Imt  certain  tlangers  slioidd  be  jHiintcd  ont. 
A  diagnosis  of  tumor  is  always  risky  uniess  unilateral  irritative  roo! 
synijit^ans  {pain,  s|Misni)  of  considcnildc  <lunitiou  (sevcnil  weeks  at  i 
an-  followed  by  symptoms  of  damage  to  the  eonl  on  one  side,  by  cxtei 
sion  of  these  irritative  rai>t  symptoms  to  the  <>pp(vsite  side,  and  eve] 
ually  by  the  signs  of  tlamage  to  Inttb  halves  of  tlu'  <'ord.  This  i-*  ol 
course  ecpiivalcnt  to  saying  that  the  <liagnosis  cannot  he  made  with 
reasonable  assiimnee  until  tin-  cord  itself  has  Imh-ii  considcnddv  coni- 
pre>sed  i>r  datnaged  on  both  sides.  If  severe  |»ci"sistcnt  onc-.-Hiilcd  pain 
IS  followe<l  by  the  gnidual  development  of  paniplegia,  this  combination 
of  symptoms  docs  not  suflice  to  fix  the  diagnosis,  as  was  n^cently  slio\%-n 
(Pfeiffer's  case).  This  serves  to  emjihasize  the  fact  that  in  a  large 
majority  of  cases  of  tumors  pain  is  nin'ly,  if  ever,  limited  to  ime  side 
of  the  ImmIv  in  the  stage  when  pandysis  has  devclo]»etl.  The  indicatitin^i 
by  which  niulti]>le  turaiKrs  of  the  cord  may  sometimes  Im?  recc^nize^H 
have  been  already  mentioned.  ^^ 

If  in  a  given  case  the  pit'sence  of  a  tcunor  damaging  the  spinal 
cord  jieenis  pntbahle,  it  becomes  im|iortant  to  locab'/c  it  as  accunitely 
as  [)OS»ihlc.  The  indications  which  bclji  to  distinguish  from  one  another 
tumoiv  which  are  extriidur.d,  iutrachiral,  and  medullary  have  Ikx'Ti 
«uffieiently  referrtnl   to  in  discussing  tin'  Symptoms  of  Tumor.'     The 

I  The  extrnduml  tumors  vvtiic}i  <>ri|Jtimi!o  from  ihe  verrt'bnp  (ciircinoma,  sjtrcomal 
liavtt  to  be  (liHtiiicuisliefl  t^spfcinlly  from  tuberculnr  vcrteliml  di!*oa««*,  and  this  U  alvravk 
diflRcuh  or  iniiM»Hfliide  in  tbe  early  hUi^'C.  The  onset  of  the  mniw  o(  bjine  di«eaae  in  ear^y 
life  *|>eaks  for  lV>u'(*  dii*eut<\  but  it  is  an  importAQt  fwl  lUiit  vcrtrbrnl  tubi*rculosi.s  is  by 
no  melius  a  rarf  nccurrt'nce  in  ndviincfd  life.  Sims  of  tuWrcidosis  in  other  parts  of  liit* 
Ixidy  are  a  very  »iiii»f>rtunt  uitl  to  diupiois.  but  ilieir  absence  does  rn»t  iu  itself  much  in- 
rreat^  the  proliabilily  of  malijifnant  dineaj**.  Severe  and  biiiitinK  root  painn  somewhat 
favor  malignant  diM?ase.  Paraplegia  of  rapid  onset  h  more  liable  to  occur  in  nialienatit 
disea-ic  than  in  Pott's.     The  disst'overv  of  a  ttnuor  inai*  external  to  the  vertebral  column 
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ll^firwi.^  (if  tlio  relation  of  the  tumor  tn  tlie  iiK'iiiliiiiiies  and  to  the  cortl 
i?i  i>rten  iinpossihio  and  iwxcr  ctrtaiii,  tint  in  many  cases  a  correct 
opinion  nmy  l>e  formed. 

The  diagno.siw  of  the  level  at  whieli  the  eortl   is  being  dumap-d  by 
the  tumor  is  much  more  practicable.     Unless  the  tumor  is  in  the  Iinnljar 

I  or  cervical  enlargement,  where  itt*  hnverend  as  well  as  its  upper  end  can 
|rive   ri^e  to  hx-alizinj;  symptoms,  the  dia^nf»sis  of  the  lower  level  of 

'  the  tumor  e;innot  Ik*  made,  but  its  U|)per  level  can  always  be  dt'ter- 
miiieil  with  considerable  accuracy,  and  m>  ett'nrt  should  be  spared  ttt  do 
ihiji  if  an  operation  is  being  contemplated.  This  diagnosis  of  the  u]>j>er 
lcv«d  of  the  tumor  is!  based  on  a  knowh'd^e  of  the  functions  of  the 
individual  segments  of  the  eord  and  their  nerve  roots  (see  Lttcahza- 
tion  «d*  Spinal-conl  DisciL^*,  p.  72)^ — /.  f.  on  tlie  symptoms  that  arise 
frnm  the  aljiilition  or  exaltatiiui  of  function  at  the  h'vel  r>f  one  of 
thes«»  s€*jxments.  The  symptouis  which  iutlicate  the  upper  Irvel  of  the 
tumor  are  the  upfK'r  level  of  motor  paralysis  and  wasting  (especially 
available  when  the  enlargements  are  implicated),  the  upper  level  of  the 
it|ieiiiia.  and  the  level  at  which  pain  and  hy|>enesthesia  occur.  If 
Mnrmptoms  agree  in  their  indicatifuis,  they  iix  the  up|K'r  level  of 

'  tT)p  tiimor.  If  they  do  not  agree^  it  is  important  to  be  guided  by  the 
M'raptom  which  refei^s  the  tumor  to  the  highest  level.  It  is  a  very 
imp(»rtant  fact  that  the  up|K>r  level  of  tlie  tumor  is  fretjuently  one,  two, 

,orthn*e  segments  r/Aofv  the  nerves  corresponding  to  the  highest  level 

[of  anscvthcsia  or  pain.  Ignorance  of  this  fact  has  led  to  serious  errors. 
The  iliscrepancy  is  most  marked  in  tunn>rs  of  the  coni  itself,  and  least 
pronoun<X'd  in  extradural  tumors.  As  it  is  never  possible  to  priKlict 
wlu'n  the  upper  level  of  the  tumor  will  be  higher  than  iudii-ated  by  the 
onlinar)'  rules  of  localization,  the  surgeon  should  lie  j»rej>ared  to  ex- 
Dotrv  the  cord  at  a  level  higher  than  tliat  indicated  in  tlie  event  of  the 
lesion  not  ]>eing  found.  The  nature  of  the  tumor  is  generally  very 
ditficult  to  determine.  A  hist<iry  of  constitutional  syphilis  or  eviilence 
i)(  tiilHTcular  disease  in  some  otlier  part  creates  a  presumption  that  the 
c<ml  lejsiion  is  of  the  same  nature  as  the  existing  diathetic  state.  This 
i*  still  mori*  likely  if  the  progress  of  the  tunuu'  is  rapid,  if  the  symp- 
loms  **oon  become  bilateral,  and  if  the   patient  is  under  forty.     The 

I  |iret*ence  of  a  tumor  elsewhere  is  very  strong  evidence  of  the  nature  of 
the  c<:»rd  tumor,  but  this  indication   raiX'ly  exists.     Multiple  tumors  are 

^Uj^iially  sarcomata  «>r  gliotuata.     A  tumor  in  the  substance  of  the  cord 

lia  almost  invariably  a  tubercle  or  a  glioma. 

'  '         ma  or  oireinoiua,  l»ut  is  t^-lilom  available.     It  should  always  he 

_Mi!*  of  *acnil  ili.xea.>*e.     The  pretence  of  abecess  near  tlie  spine  is 

.... ....  o.  .,.w-  u  liUfels.     A  history  of  cancer  of  the  breast  or  Bloinuch  or  uttrus 

or  rvttuiti  is  of  tlio  hight«?t  dia^nftstic  significantH?.  Whenever  a  doubt  exists  as  to  the 
naian*  of  Ixmc  «li»t?it«<'  with  spinal-cord  symptoms  after  the  indicalions  have  been  care- 
fnllr  tmlnnced,  the  probabilities  are  always  greatly  in  favor  of  Pott's  disease  on  ac<x>unt 
n(  lb*  relative  fre»|iiency.  An  extnxdural  echinocix'cn^  cunnot  !«  diagnosticated  unless 
Iherr  an*  afce<*'ible  cyst*  elsewhere.  The  pre**ence  of  vertebnil  exostoses  is  sonietimes 
rciMlered  pn;»l«ble  by  the  presence  of  exostoses  elsewhere,  as  near  the  orbit  or  on  the  rilw. 
It  >!  '  '  noted  that  an  eroding  anenrysrn  of  the  aorUi  (esjK-cially  of  the  thoracic 
a<iri  :irdly  (-anses  vertebnil  pain  and  rigidity,  severe  interc<»t*iiil   neuralgia,  and 

ercii. .oproasion  of  the  cord.     The  diatjntwJs  can  s-onielimes  be  maile  by  the  pres- 

rnce  .tf  the  signn  of  an  aortic  aneurysm.     It  is  also  noteworthy  that  (irtloitiri  deformans 

[  of  thr  vertebral  joint*  may  ojiuse  rigidity  and  deformity  of  the  spine,  with  consequent 

[  oompreBAon  of  the  nerve  roots  or  even  of  the  toni. 
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In   tlie  nbscnct'  nf  any  imliwition  of  the   nature  of  the   U 
extra<lural    ^i^rowth   with   evitleiu't'  of   \u\nv  chsraf^e   is  alnnost  surely  n 
earcinoiiia  or  sarcoma.      It'  thi-n'  is  no  sign  of  lirmc  disease,  it  is  prol>- 
ahly  a  sarcoma,   fiUrn-sarcoma,  <ir  lijKjnia.      An   ititnulnral  mening<'al 
tumor  is  usually  a  sireonia,  Hbro-sareiniia,  or  myxtvsareoma. 

pRotfXOsis. — Witli  the  exee[>tion  of  syphilitic  mxliiles  eompressing 
the  eonl  the  pntguosis  of  spinal-eoixl  tumors  as  reganls  life  is  almor»t 
hnpcli'ss  unless  tlie  fnmor  ean  he  removed  hy  (lyn'mtuin.  Even  if  the 
tunior  ean  he  ri'movt'il  witliout  kilhug  the  patient,  the  out!iH»k  in  tlonht- 
ful  as  reganls  the  restoration  ni'  tlie  funetions  iif  the  am],  aiul,  while 
it  is  n|;ht  Ur  advise  operation  iu  many  eases  of  tumor,  tlic  prognc 
shonhl  always  he  given  in  guarded  terms. 

The   prognosis  oi  extradural  ttiniors  is,  generally  speaking,   bett 
than  that  of  intradural  meningeal   tumors.      In   the  easi'  of  malignant 
tumors  springing  from  tlie  hone  theoiithtok  is  exceedingly  had,  although 
the   [Kitieut  may  live  for  seveml  years  in  a  paraplegic  eon<lition  if  the 
lesion  is  in  the  dorsal   region.      ?3ehirm<'(K'ens  cysts  have  heen   knowu 
to   rupture   externally  with  spontaneous   recovery,  hut   this  is    a  very  . , 
exceptional  outcome.     Some  recoveries  may  be  exptvted  from  ujienitiN'^l 
interference  iu  such  cases.      Extniduml  lipomata,  tihromata,  or  tihnc 
sarromata  are   the   most   favomhle  cases  for   njK'nitioti.     The   outl(M)k 
from  o|M'riition   is  very  good  in  vertehral  exostoses.      All  tumifrs  of  the 
Cauda  equina  that  are  not  malignant  are  exceedingly  favorahl<'  eases  for 
operative  treatment.       In    intradural    meningeal   tumors — which,  like 
til>romata,  lipomata,  and  some  sarcomata,  are  of  slow  growth  and  com- 
press rather  than  invade  the  cord — the  outlook  from  operative  treat- 
ment is  lair.      In   midtiple  tumors   the   prognosis   is   had  even   if  the 
growths  are  benign.     The  outlook  is  lio|)cless  in  solitary  tubtMvle  of 
the  cord  and  in  glioma  ;  that  is,  iu  strictly  medullary  tumors.     This  is 
true  also  of  intensive  sarcomata  and  c^in-inomata.     Considerable  damage  -- 
to  the  cord  by  the  compression  of  a  syphilitic  nodule — if.  suffieietnH 
to  justify   the  diagnosis  of  tumor  of  the   eord — may  be   partially  of 
wholly  recovered  from  under  autisy[»lulitic  treatment,  but  even  in  such 
eases  the   prognosis  is  doubtful  and   is  usually  bad. 

In  the  majitrity  of  tutuors  the  damage  to  the  cord  is^  on  the  whole, 
steadily  pntgressive.  In  some  cases  the  damage  is  nipiilly  increaseil, 
usually  by  adjacent  myelitis,  sometimes  by  extensive  hemorrhage  into 
the  substance  of  the  tumor.  Oeeasionally  there  is  a  considerable  period 
in  which  the  symptoms  are  stationary,  and  in  some  instances  there 
may  <'ven  Ik*  tcm|iorary  improvement  in  the  symptoms.  The  duration 
of  life  in   tumor  of  the  spinal  eord   has  already  been  spoken  of.         ^H 

TitKATMT':NT.— There  is  little  to  be  stiitl  in  relation  to  the  medical^B 
treatment  of  tunmrs  of  the  spinal  eonl.  In  all  eases  where  the  symp- 
toms even  suggest  tumor  and  there  is  a  possibility  of  syphilitic  infec- 
tion, vigorous  auti>y[Jiililie  treatment  sluadd  be  begun  (see  Syphilis  of 
tlu"  Spinal  Cord,  p.  "249).  If  there  is  reason  to  suspect  that  a  tynu>r  is 
tuijcreular,  tlie  use  of  eml-liver  oil  and  of  i-reasole  is  distinctly  indi- 
cated, and,  together  w^ith  a  life  maiidy  out  <d'  iloors,  may  do  something 
to  H'tard  the  progress  of  the  lesion.  The  most  imi»i>rtarjt  indication  for 
medical  treatment,  at  least  from  the  |MUient*s  standjMtint,  is  the  pain, 
which  is  so  often  agonizing  in  ehanieter.     If  the  diagnosis  is  reasonably 
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certain,  there  should  be  no  hesitation  about  the  use  of  morphine  or 
codeine.  Other  narcotics  and  sedatives  are  of  very  little  use,  and  the 
fatal  nature  of  the  disease  dis(K)ses  of  the  usual  objection  to  the  free 
Ui^e  t»f  narcotics.  It  is  usually  best  to  give  it  beneath  the  skin  in  the 
rejnon  of  the  pain.  In  everj'  case  of  tumor  it  is  important  to  take  the 
iLsual  precautions  to  prevent  the  occurrence  of  bedsores  and  of  cystitis. 

The  triumphs  of  modern  surgery  in  the  successful  removal  of  certain 
tumoR*  of  the  spinal  cord  make  it  necessary  to  carefully  consider  the 
question  of  operation  in  every  case  of  tumor.  As  yet  the  number  of 
cojws  in  which  an  operation  has  been  attempted  is  too  small  to  i)ermit  a 
statement  either  of  the  exact  indications  for  surgical  interference  or  of 
the  results  that  may  be  expected  to  follow  such  interference  in  different 
claiKrses  of  cases.  It  is  claimed  by  some  writers  that  every  case  of  tumor 
of  the  spinal  cord  which  is  not  specific  in  character  may  properly  be 
s>ubjeeteci  to  oj)eration,  but  it  is  clear  from  pathological  consicfcrations 
that  there  are  a  considerable  number  of  tumors  which  damage  the  cord 
in  such  a  way  as  to  render  impossible  any  rc'storation  of  cord  functions 
after  their  removal.  This  is  certainly  the  case  with  the  chief  medullary 
tumors,  the  massive  tubercles  which  develop  usually  in  the  gray  sub- 
stance, and  the  gliomata  which  spring  from  the  cell  elements  about  the 
ceDtral  canal. 

There  are  also  many  intradural  meningeal  tumors  which,  though 
originating  in  the  membranes,  invade  and  destroy  the  nerve  elements 
of  the  com  as  extensively  and  irretrievably  as  though  they  originated 
in  the  cord  itself.  This  is  often  the  case  with  sarcomas,  and  sometimes 
it  fc*  tnie  of  syphilitic  nodules  and  of  carcinomatous  growths.  In  other 
ca>i6s,  although  the  destruction  of  cord  elements  by  the  tumor  itself  is 
n«it  extensive,  there  is  an  adjacent  focus  of  myelitis  which  extends  trans- 
versely acHhJs  the  cord.  All  these  cases  are  obviously  unsuitable  for 
<»p«'Rition.  Of  the  extradural  tumors  there  are  few  in  which  an  operation 
i-  not  indicated,  excepting  the  malignant  growths  that  spring  from  the 
vertebrae. 

Taking  into  consideration  all  classes  of  tumors  that  damage  the 
•spinal  c<»nJ,  it  may  Ix'  said  that  the  anatomical  conditions  are  such  as  to 
f-ncourage  the  hopt^  of  some  l)enefit  from  o|)erati(>n  in  about  half  the 
(•aj^e!*.  This  is  a  rough  estimate,  but  it  is  probably  approximately  true. 
In  practice  it  is  not  iiossible  always  to  distinguish  the  cases  in  which 
thf  jiathoh>gi(':il  comlitions  warnint  interference  from  those  in  which 
thi'V  do  n*»t.  It  is  probably  not  far  from  the  truth  to  say  that  an  oix'ra- 
tion  i-  indicated  in  all  cases  of  tumor  of  the  spinal  cord  in  whi<!h  there 
i-  no  evi<lem*e  either  of  malignan<'y  or  of  a  growth  starting  within  the 
-ul^tance  i>f  the  c<>nl,  or  of  multiple  tumors,  or  of  a  complete  trans- 
Vfr-4.-  l«-!.ii»n  of  the  cord.'  If  after  careful  consideration  of  the  evidence 
rli-re  i-  a  n*asf)nable  dr)ubt  as  to  the  presence  of  the  conditions  men- 
ti-'tirtl.  o|»eTative  interfen*nce  should  l)e  advised.  A  syphilitic  growth 
wliirh  resi.-ts  s|)«*cific  treatment  for  more  than  two  months  probably  d(H'S 
Tii'X  ft'intRiindicate  <)|K.?ration. 

It  U  tint  early  to  s|)eak  with  (ronfidence  of  the  results  which  oinra- 

'  In  turn' »i>i  above  the  lumbar  enlargement  a.  complete  transverse  lesion  is  indicated 
^*T  <^.nip!4Ke  nioU>r  and  senwry  paralysis  below  tbe  level  of  the  lesion  it&'!Ociated  with  loss 
'A  kni^  jerlu  and  a  flaccid  condition  of  the  panilyzed  muscles. 
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tion  is  liki'ly  to  yiekl  in  the  different  classes  of  tumors  in  which  surgical 
interference  is  justified. 

Of  the  21  eases  eoHceted  by  Stiirr'  in  wfiieli  tliere  was  an  o|jeration 
for  the  removal  <if  m  tumor  of  the  spinal  eonl,  there  were  only  6  recov- 
eries from  |>sini)ile^ia  and  1  partial  rtenvery.  In  1  of  the  6  cases  the 
tumor  eonipressetl  the  euiula  etjiiiuju  In  ;i  of  the  i^emaining  o  ease*  iht- 
tumors  !i re  described  as  extradural  connective-tissue  i(nnt>rs  iMacewen')* 
cases),  bnt  it  is  not  clear  whether  they  were  stircomata  or  fil>ri»mata  ur 
that  they  really  were  new  growths.  It  is  thus  evident  that  the  propor- 
tion of  recoveries  is  small.  In  most  of  the  crises  that  have  Ijcen  o|>erateil 
upon  there  has  been  little  or  no  improvement  in  the  symptoms,  and 
death  has  tK'ciirred  soon  after  the  ojwmiiHU.  It  may  renHMiably  l)e  ex- 
pected that  with  the  greater  accuracy  in  diagnosis  and  improvement  in 
snrgie^il  technique  to  which  we  may  cunfidently  look  forward  the 
number  of  successful  oj>emtions  will  be  considemljly  increased.  But  at 
its  bf'st  tlie  optn-ation  must  ever  be  n'garded  as  a  grave  4ine.  Neverthe- 
less, its  use  is  amply  warmnted  by  the  results  already  obtained. 

It  is  exceedingly  imi>ortaut  to  enjphastze  the  necessity  of  avoiding 
delay  in  ojK'ratiiig  after  the  diagnosis  of  tumor  has  l)een  established 
with  reasonable  certainty.  As  already  stated,  the  damage  to  the  cord 
is  necessarily  considerable  at  the  time  when  the  diagnosis  is  first  pos- 
sible.    To  permit  furtlier  delay  is  thei'eforc  most  injudicious. 


SYRINGOMTEUA :  =»    SLOW    GLIOSIS    OF   THE    SPINAL 

CORD. 

Definition, — Syringomyelia  literally  means  a  cavity  within  the 
substance  of  the  spinal  coril,  but  tfie  term  is  properly  a]iplie<l  onlv  to 
those  cases  where  ihe  cavity  in  the  vrml  is  due  to  the  breaking  down  of 
certain  proIiferate<l  netirogliar  structures  which  infiltrate  the  substance 
of  the  cord  (gliosis  of  the  spinal  cord)»  or  to  faulty  closure  of  one  of  the 
divisions  of  the  priniar}"  central  canal  oi"  the  conl  assix'iated  with  neur- 
ogliar  hy|)er[>lasia.  Such  cavities,  therefore,  as  tlejimd  on  |iMiliomyeliti# 
or  cm  abscess  formation  or  on  trauma  to  the  vtml  niv  distinct  from 
syringomyelia.  Distinct  also  is  that  form  of  cavity  within  the  con! 
which  consists  merely  in  a  dilatation  (usually  congenital,  sometimes  due 
to  pressure  by  tumor)  of  the  central  canal  of  the  spinal  cord.  The  term 
hi/dromi/efua  is  used  to  tlesiguate  this  condition,  llydroniyelus  is  to  the 
spinal  coi-tl  what  interna!  hydrocephalus  is  to  the  brain  as  regartis  the 
position  of  the  cavity  au<l  ttic  luiture  of  its  lining.  It  may  or  nuiy  not 
hv  assiK'iatcil  with  hydnwejiludus  «ir  other  congenital  det'ormity.  It 
probably  gives  rise  in  no  recognizable  symjvtoms  in  itself  if  unassociateil 
with  ueurogliar  hyjx'rplasta,  and  is  aeeidentally  discovered  at  autojvsy.' 

'  Pfeiffcr  hjM  reporte<1  n  case  in  which,  owing  lo  an  error  in  diitgnositt,  no  Ititnor  wa* 
round  .it  i-"|M>raiion. 

*8ohU>sinpror's  recent  monograph  should  l>e  consult<?d  by  ihose  who  wish  to  ruiiko  a 
study  or  the  diseano  in  detail.  '  < 

*  Thero  is,  of  ti^ursc,  no  whsirp  line  to  )ye  drawn  between  simple  hydrontyelus  and     ( 
hydromyelu*!  with  nenmgliHr  hyperjihiKia  ortginaltnginEinperabundRnt  re&idiial  epibla&ilc 
tissue,  but  the  furiuer  condition  prolMibly  aiii-ses  no  recognizable  xyxuploms. 
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«y*ential  foatnre  of  most  cases  of  syringomyelia  which  give 
ymptums  is  the  jrlioHs  which  jvreeede!^  eavity  forniiitinn,  an4,  chiiieally, 
lirjtnis  witliout  eavity  fonnatiou  may  h<,'  imhstii)griishahle  from  gliosis 
rithout  a  cavity.     The  eavity  is  thus  often  of  quite  secondary  import- 

There  is  a  form  of  gliosis  of  rapid  development   whieh  is  elosely 

'late<l  to  the  central  glioniata  of  Uie  spinal  conl.     Cavity  formation 

lay  o^-cur  iu  thes<'  east's,  hut,  owing  to  tlu-ir  distinct  clinieiil  fe;itiires, 

ey  will  not  be  included  iu  the  drseripliDn  of  synngomyelia  or  (prefer- 

yl  slow  gliosis  of  the  sjunal  vur*L 

Eti<»Lc»gv. — X«)tluug  is   kn<»\vn  of  the  eunditions  whieh   stimnlate 

the  multiplication  of  the  emhrvonie  cells  of  and   ahoiit  the  t'pendyma 

f  the  central  canal  of  the  spinal  eortl,  whieh  ciuistitntes  the  first  stage 

n  the  pr<K:'ess  that  results  in  syringomyelia.      It  has  been  observe<l  that 

Evringoinyelia  not   rarely  Ix'gins   to  develop  after  a   severe  tranrualisni 

to  xU*'  spine,  and,  although  it   is  easy  to  exaggerate'  the  ini]>t>rtance  of 

this  fu«*tor,  there  is  go<xl  reason  to  thluk   that   iujnry  distitu-tly  favors 

the   development  of    the  disease.       A   considerable    unnil>er  of   cttses 

iK^'ur  after  infections  diseases,  especially  after  tyjihoid  fever.     Syphilis 

and   alei>holism   apiwirently  have  no  iufluenee  upon   the  origin   of  the 

dis«i>e.     The  disease  often  occurs  in  persons  in  the  liest  of  health.     It 

is  doubtful  if  it  is  ever  a  family  dist^a.^:'.     The  symjrtonis  seldom  come 

on  In-fore  puberty  or  after  the  fortieth  year.     Nearly  half  the  eases 

in  lietween  the  twentieth  and  thirtieth  years.     It  is  a  little  more 

>mnion  in  males  than  in  females,  but  tlje  preponderance  is  not  so  great 

ime  anthoiv  have  claimed. 

here  is  n«>  satisfactory  evidence  in  favor  of  the  view  that  jisrending 

leuritis  mav  furnish  the  stimulus  necessary  for  the  initial  proiifrration 

if  the  residual  ependymal  cells.     There  is  some  reason  to  think  that  a 

hemorrhage  into  the  central  canal  of  the  eorfl  may  occasionally  be  the 

larting-point  of  the  disease  (Minor),  but  no  decided  opinion  can  as  yet 

expressed  cuj  this  point.     Slow  gliosis  of  the  sjtinal  eorfl  is  not  an 

tri'-mely  rare  disease.    The  writer  believes  it  ttfbc  no  more  uncommon 

luin  cjiscs  of  spinal   progressive  nuis<-ular  atroptiy,  tVom  wliich   it   was 

fi»nnerly  not  distinguishe<l. 

Pathologic  A  I.  Anatomy. — In  a  large  majority  uf  eases,  if  ui>t  in 
II,  the  (NMidition  whicti  lies  at  the  basis  of  the  pathological  prc»cess  is  a 
»np»'nital  anon»aly  in  tlie  <levelopnient  of  the  spinal  c*u"d,  as  indicuted 
v  the  pn*s<'nce  of  an  eniarge<l  central  canal  with  an  excessive  number  of 
lining  epithelial  cells,  or  of  diverticula  of  the  canal,  or  of  one  or  more 
x>*e«vsory'  et-nti-al  canals,  or  doubling  of  the  eaind,  or  of  nests  of 
sidnal  embryonic  cells  of  the  epeudynud  tyjje,  or  of  several  td"  these 
variations.'  In  consequence  of  some  stimulus,  as  a  traumatism,  or 
fipontaneousjy  (that  is,  by  the  action  of  some  unknown  stinmlus  or  by 
tnc  removal  of  the  nornud  inhibitory  forces),  certain  of  these  residual 
epemlymal  <»r  |K'rie|x'U<lvuud  cells  begin  to  proliferale,  and  to  extend 
towanl  the  |X'riphery  of  the  mrd,  priMlueing  as  they  infiltrate  its  sub- 
stance a  Iwi^ement  material  (consisting  of  homogeneous  nuiterial  or  of 

»  The  imperfect  clowjre  of  the  posterior  division  of  the  primary  central  cannl  of  the 
I  cord  (which  forms  the  poeterior  fissure)  may  be  the  chief  lm«is  of  a  future  cavity  in  the 
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fine  mmlk'l  fibres  or  of  a  network  of  fine  interlacing  felted  fibres)  in 
whion  they  lie.  The  newly-formed  cells  are  in  the  l>ej^iining  of  the 
sjinie  type  as  the  paivnt  epiiidyni;il  eells,  hut  as  they  proliferate  t«Avard 
the  periphery  they  grtnv  smalh-r,  and  j^nm  in  time  to  he  indistini: 
able  from  fidlvHk'velojjed  glia  e<'lls.  This  glia  hyperjtlasia,  or  7 
is  often  followed  by  the  uarrowitig  m*  even  entire  obHtenition  of  the 
central  eanal,  from  the  pushing  in  of  its  epithelial  lining  in  placets. 
The  gliosis  !ias  not  the  same  characters  in  all  parts:  in  |>laces  the  celU 
are  |»artteiilar!y  nntnerous  and  the  basement  substance  scanty  ;  in  otiier 
phices  the  cells  are  scarce  and  Th;  in  a  cnmpnrt  network  of  fine  fihrei?. 
The  former  structure  breaks  down  readily  ;  the  latter  is  more  resistant. 

When  the  prolifi^nitive  (iriK-css  is  well  ailvanced  ehangi\<  of  a  retro- 
gressive nature  make  their  ajypearanec,  similar  to  those  whicli  occur  in 
the  central  portions  of  Ji  glioma  of  the  l>nun,  and  these  changes  are 
especially  marked  in  parts  near  the  starting-point  of  the  still  spivading 
gli<isis.  These  changes  consist  in  hyaline,  gehitinons,  mucoid,  ar 
allied  metannirphoscs  in  the  glia  cells  and  fibre>,  which  soon  lead  to  xY 
breaking  down  of  these  and  the  adjacent  nervous  ttsstics,  with  the  eon- 
sequent  formation  of  a  pathological  cavity  in  the  vouL  The  immediate 
cause  of  the  tissue  alterations  j  ust  mentioned  is  donbtless  the  degenera- 
tion which  iX'curs  in  the  bloodvesse'ls  of  the  glia-tnvatled  territory. 
These  vessels  umlergo  hyaline  degeneration;  tlieir  lumina  grow  narrow 
from  the  thickening  of  the  vascular  walls,  and  in  places  tlirombosis 
leads  to  complete  welusion.  The  starved  tissues  undei-go  necrosis  and 
a  cavity  may  result.  The  cavity  is  formed  at  the  exjKMise  both  of  the 
new  fivrmati<in  and  of  the  nervous  structures  which  are  implicjited  by 
it.  When,  however,  mere  invasion  occurs  without  ciivity  fornjation, 
the  nervous  elements  invarhMl  are  not  nwcssarily  destroyed,  and  majj 
be  so  far  nnaltrird  as  to  retain  some  functional  activity.  The  nerv? 
fib  ITS  are  particularly  resistant,  and  actual  <lestnicti<pn  t)f  axis  cylindei 
is  rare  in  degenerated  nerve  fibiTs  even  when  adjact^nt  ganglion  cells 
are  greatly  atrophied.  Ltx'al  hemorrhage  and  tetlenia  of  the  cord  are 
not  Hire  <H'currences. 

The  gliosis  licgins  in  a  single  segment  of  the  cuixl  or  in  a  few  a<lja- 
cent  segments,  and  not  in  the  entire  extent  of  the  cord,  in  which  a 
cavity  may  he  afterward  found.  The  cerviciil  region  is  the  part  in 
which  the  pnK-ess  most  ofton  l:)cgins,  but  it  may  commence  at  any  level. 
As  the  prolifenitive  process  usually  begins  in  cells  |Misterior  to  the 
central  canal,  it  is  not  singidar  that  the  e^ivity  ustially  extends  into  the 
posterior  i-ommissure,  and  tlience  into  the  p(>sterior  horn  or  into  the 
white  substance  of  the  pustiTior  colunin.  Fret|uently  the  anterior  horn 
is  invad4"<l.  The  h'sion  may  n-main  limited  to  tlic  jwirt  where  it  begini 
or  may  extend  up  or  down  or  in  Imth  directions  until  the  conl 
involved  in  its  entire  extent.  When  the  extensiun  is  upward  the  fifth 
nerve  is  prone  to  sutler,  and  even  (he  nuclei  of  the  vagus  and  hyp«.v 
glossal  nerves  may  be  flaniaged.  In  size  and  e«nitour  the  cavity  varies 
much  in  the  sanic  and  iu  different  conls.  It  is  generally  line*!  in  soniil^H 
part  of  its  exti  lit,  occasiimally  tliroiighout,  with  cylindrical  t'liithelinnifc^B 
wldch  is  often  continuous  with  that  of  the  central  canal.  Tvv4>  t-avities 
may  be  present.  Owing  to  the  [jrcdilection  of  the  morbid  prtK'Css  for 
the   posterior  horns,  any   invasion   of   the  white  substance  is  apt   to 
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le  cord,  there  may  be  pn>duee<l  a  local  elironic  Icptttnieninpitis, 

and  to  this  may  Im?  added  in   time  a  chroiiie  fibrous  paebynieiiiii^ititj. 

It    somrt lint's  ha]>|>eiis  that   tlic   posterior  nerve  roots  iinderp*  ]>artial 

«  '  ition,  cs|>«ci;dly  wliere  tliey  jiass  tliroiijyrh  the  pia.     A  secondary 

;  i.iLC  defeneration  of  the   ptisterior  median   eohinins  then  (K'curia. 

When   the   gjmglioii    cells  of    the    anterior    horns    are    destroye<]   the 

*nleri*»r  nerve  hmjIs  aiwl  the  motor  fibres  of  the  peripheral  nerves  are 

"  jlp'neratetl,  thougli  the  latter  often  suffer  les.^  than  one  might  ex|ieot. 

be  corroiponding  muscles   undergo  defrenerative  atrophy.     It  is  verv 

re  to  find  the  .sensory  {K-ripheral   nerves  afteretl.     The  lesions  that 

;liave  been  deseril>ed  are  not  all   jtresent   in  every  ease  of  syringomyelia. 

~    «»nie  ea.sert  tlje  gliosis  is  eonJfined  to  the  region  of  the  cord  about  the 

I  canal,  and  there  is  no  t^vity  formation.     In   other  caseR  the 

ic  process  h  of  all  but  universal  extent,  and  the  cavity  may  l>e 

80  lai^  as  to  convert  the  eoitl  into  a  mere  tliin-walled  tube.      I^lween 

the^e  extremes  every  imaginable  transitional  form  has  been  observed. 

The  existence  of  a  ciivity  is  not  a  neeessar)'  feature  of  slow  gliosis  of 

le  spinal  conl,  although  it  is  usual. 

Cavity  formation  may  occur  in  the  course  of  a  nnorbid  process  allied 

mith,  yet  distinct  from,  slow  gliosis — namely,  rapid  gliosis  or  glionia- 

toms  of  the  spinal  cord.      In  this  condition  the  cord  is  increased  in  size 

ind  consis*tencc  by  the  development  of  a  centrally  situated  glioma  or 

;lio-gareoma  or  myxo-glionm  or  angi*»-glionia.     Beginning  in  the  cells 

if    the  ejK^mlyma  of   the    conl,   the  glionuitous    tumor   extetids  with 

pidity  in  all  direction.*?  until  it  involves  a  considerable  part  of  the 

length  of  the  cord,  and  occuj)ies,  in  section*  all  but  a  narrow  strip  of 

tlie   |M'riphery.      Though   this  condition   canmvt    be   sharply   sepamted 

fn>ni  syringomyelia  on  j»atlu>logieal  grounds,  it  <ltifers  from   it   in  its 

ri'ater  cellular  richness,  in   its  more  rapid  and  even  extension,  and  in 

tl»e  slighter  tendency  to  cavity  formation.     Clinically,  this  process  runs 

coun*e  quite  difl'erent  from   that  of  syringomyelia,  which  will  be  de- 

rilnHl  elsewliere  (see  Tumors  of  the  Spinal  Cord,  p.  266). 

The  different  conditions  in  which   may  he  observed  cavities  of  con- 

aderable  longitudinal  extent  may  be  classified  as  follows: 

1.  Ifythomifelus  (congenital  dilatation  of  the  central  4'anal),  which 
run.<  a  latent  course. 

2.  Sfow  glionin  of  ffw  spinal  cord,  with  or  v.  ithout  hydromyelus  :  {a) 
without  cavity  formation;  (6)  with  cavity  formation  (including  most 
cases  of  syringomyelia), 

3.  Tlapki  (flioifix  or  (/Homafofn's,  with  or  without  ciivity  formation  (and 
ith  rJifferent  clinicjd  history  from  2  h). 

Symptoms. — The  varied  symi)lntnatology  of  syringomyelia  is  readily 
:nder>isttHxl  if  the  facts  of  patliol(>gie{d  anatomy  are  kept  in  view.     It 
essential  to  realize  that  the  distribution  and  extent  of  the  symptoms 
ust  vary  %vith  the  loi.'alization  and  extent  of  the  lesions,  and  that  the 
liaracter  of  the  symptoms  must  depend  in  part  on  the  position  of  the 
an<l  in  part  on  its  nature.     As  regards  the  natun*  of  the  lesinn, 
iM  l)e  noteil  that  the  gliosis  is  com[>etent  to  cause  irritative  syni]*- 
toni-*,  guch  a.M  pain  and  hypeiiesthesia,  on  the  one  hand,  or  symptoms 
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the  other,  accord i 


the 


of  a  dci^tructivc  rhanicte 

atv  tncrt'ly  iiifiltitilefl  or  ilestroyeih 

Since  tfie  morbid  process  usually  bcfjins  in  the  cervkiil  region  am! 
ex  tends  Umgituflinally  or  transversely  from  the  area  abtnit  the  cen- 
tral canal  into  the  ^ray  substanee  osjH'eijiUy,  it  is  evident  that  Avhen  the 
aiitcriur  horns  arc  implicated  there  will  he  a  resultinjx  atro]>hie  |)araly^i!« 
nt*  line  or  both  upfK-r  extremities,  and  that  disturhances  of  sensibility 
witli  tropbic  and  vasomotor  atieetJons  uf  tiie  sktn  shonhl  arise  wht-n 
the  iMwtcrior  liorns  are  invaded.  In  distribution  tlie  sensory  syniptor7i«i 
may  correspond  closely  or  only  remotely  with  the  motor  symptoms.  A> 
tlic  lesion  is  apt  to  be  symnictrieal,  tfie  syniptoms  are  usually  syni- 
mctriejd,  but  either  side  of  tlie  IhwIv  may  be  exclusively  at!e<'t<Hl  for  a 
tiuie. 

The  paralvsis  aud  wasting  often  begin  in  the  musi'les  of  tlie  luind 
or  shoulder  (a-s  in  spinal  progressive  ruuscular  atn>phy),  \vh<MH'e  they 
may  spread  to  adjacent  parts  as  tlu*  lesion  extends  n|i  ttr  {hm-ii  the  ennj. 
The  sensory  symptoms  niay  be  ushered  in  with  paiu  and  panc^thoia 
in  one  (>r  l>oth  arm*.  Tluui  there  deveh^ts  a  characteristic  hut  readily 
overlooked  syuiptom^  the  so-ciUled  dissociated  aua?sthesia.  This  con- 
sists in  the  partial  or  ernn[»5ete  loss  of  sensibility  to  |>ain  '  aud  to  tem- 
perature, witli  ])reservation  or  oidy  very  slitrht  impairment  of  the  tactile 
sense.  The  loss  of  sensibility  usually  begins  iu  the  finders,  and  irrad- 
ually  extends  centrally  aud  may  spread  to  tlie  side  of  the  chest.  For 
a  lonir  tiuie  it  raay  involve  tbe  skin  in  smill  irre«j:uliir  |Kitcliics,  hut  in 
time  larn^e  areas  aiv  treuerally  atlected.  Usually  the  sensiirv  los-*  in- 
crea-^es  very  shnvly  iu  iuteusity  aud  extent,  but  at  tiutcs  the  atlvani-*e  is 
rapid.  Once  established,  tlu*re  is  sehlom  any  n^troirression  in  this 
symptom.  The  mucous  membranes  very  often  share  iu  the  <listurbanei' 
(nunith,  lujse,  eyes,  even  urethra,  bladder,  va;;ina).  The  various  forms 
of  untscular  sense  art*  luit  often  lost,  hut  arc  a[)t  to  Ik*  stmicwhal  im- 
[)aircd.  Owin^  tu  the  loss  of  \varnin|^  scnsatinns  (4*  psiin,  patients  an* 
liabK'  to  injure  tbemsclves  by  cont^iet  with  Imt  water,  hot  kettles,  etc., 
wliich  favors  the  a|>pcamuee  of  tnyphie  disorders  of  the  skin.  The 
disscx'iated  antesthesia  is  due  to  the  interruption  by  the  lesion  of  the 
fibres  that  convey  the  sensation  of  pain  auti  tem|M^niture  frnni  the 
jxisteritir  nerve  nxits  to  the  columns  of  Gowers.  These  fibii-s  <lecuss{ite 
in  the  gray  matter  about  the  central  canal,  an<l  are  thus  easily  damaged 
l>y  the  lesions  of  syringomyelia. 

Of  the  vasomrttor  and  tropliic  atleetioiTs  of  the  skin  which  (xvur, 
may  l)e  mentirmed  locul  hy|H'riemia,  urticiiria,  glossy  skin  (ucuritic  der- 
matitis), ulcers,  phlegmons,  hnnd  gtiugreue,  and  various  anomalies  in  the 
growth  of  the  nails.  Trophi<'  affectious  of  the  bones  and  ji tints  are  not 
rare.  Arthropathies  nccur  which  n'seud>h'  those  of  taluks.  They  eon>i>t 
of  effusious  into  (tiie  or  uutre  jniuts,  with  little  or  no  pain,  and  with 
atrophic  or  hy[x*rtrophic  4'haiige  in  the  ends  of  tlie  Ikmjcs.  About  HO 
per  cent,  of  the  arthropathies  affect  the  upjicr  extremities  cs|x*eially 
the  shoulder  and  clixiw-joints.  They  are  much  more  common  in 
men  than  in  women,  and  a  considerable  number  (more  than  10  jH*r 
cent.)  have  fnllowe<l  liM-al  traumatism.  SjMiutaucous  fraetun-s  mjiy 
occur.  In  ruany  eases  the  vertebral  spines  become  tender,  and  flight 
^  The  hytm  of  flcnsibility  to  pain  utiuallj  extendii  la  tleeply  lyiug  structures. 
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HonaUy  acromegaly  i8  asscMrnated  vvitli  synngnniyelia.  I  he  various 
trophic  affections  of  the  skin  and  jtiints  are  to  1k'  referred  to  damage  to 
the  tn>phic  fibres  in  the  |w>sterior  horns  nr  In  tlie  juisterior  nerve  roots. 

When  the  lesifin  extends  only  into  the  [Mtsterior  ln>rns  paralysis  and 
wasting  are  absent.      If  tiie   pro<.'es,s  extetnls  frorn  the  jiosterior  horn 
.into  the   pyramidal  tract  on  one  or  both  sules,  one-sided  or  bilatoml 
|«pa8tic  symptoms  arise — that  is,  there  aiv  partial  |mnilysis  of  one  or 
[both   legs,  rigidity,  inerejised  knee  jerks,  ankh.*  ehnnis,  and   sotnetinies 
[A-ioleut  jipcMitaneons  jerking  of  the  limbs.     But  of  ccmrsi'  these  spastic 
>ynipU»ni8  th)  not  arise  when  the  anterior  horns  are  deslrtty<'d,  nt>  matter 
how  t*rionsly  the  pynimidal  tmets  are   im|ilieated.     Extension  of  the 
le^iiou   into  the  |K>sterior  eolnmns    causes   loss  of  taetik*  sensibility  in 
addition  to  the  sensory  symptoms  already  mentioned,  and  this  loss  may 
I  be  insidar  or  girdle-like  when  the   posterior  roots  are  involved.     When 
the   lejiion  extends  back,  not    in    the  gr:iy  matter,  but  atong  the  line  of 
the    poiiterior  fissure,  ataxia  and    h>s>  of  tactile  sensibility  may  ajtjiear 
K^fore  the  more  eiiaracteristic    synijitonis,  bnt  this  is  rare.      Pain  in  the 
l>ack  of  the  neck  may  Ix*  a   prondnent  symptom  when  there  is  chronic 
meniiigitis.     When  the  gliosis   extends  npwartl  ironi  the  cervical  region 
Bg  one  of  the  posterior  horns,  there  is  an  extension  of  the  dissociated 
Fthe«<ia  to  the   occiput  if  the  origin  of  the  great  occipital  nerve  is 
Implieiited,  and    to   one  side  of  the  face  if  the  sensory  trigt*niinns  ro<it 
is  damxiged.     The   fifth  nerve  is  tlius  damaged  in  abtuit  li>  [H'r  cent,  of 
all    wLse^i  of    syringomyelia.      Pandysis  and    atrophy   of   the    tongue, 
L»r>-ng«il  }«»lsy,  and  facial   panalysis  arise  if  the  corresponding  nuclei 
are   invailed,  but   these    syntptoms  are  rare.     It  occasionally  happens 
that  bnllxir  symptoms   exist  alone  or  liefore  the  arm  or  shoulder  symp- 
toms ap|»eiir.     This   liapjM'us  in  the  ntre  cases  where  the  gliosis  l>egins 
[in  the  meilnlla.     Bulbar   symptoms  are  jiresent  at  some  perio<l  of  the 
disejise  in  about   t)ne  third  of  the  cases,     Ojitic  neuritis  is  a  veiy  raixi 
I  occurrence,  bnt  symptt>nis  due  to  damage  to  the  eilio-spinal  centre  are 
not  infreouent.     Tliey  consist   in  contraction  of  the  ]iupil,  njirri>wing 
of  the  lid  a|>erture,  sinking  of  the   eyeball,  ami  <Iistiirbauees  of  secre- 
tion  u|Kin  the  side  of  the   lesion. 

Smietimes  the  lumbar  region  of  the  eonl  is  first  implicated.     Then 

the  legs  suffer  first ;  there   may  be  loss  of  knee  jerks  and  the  siihiiieters 

may  be  jKiralyzed — a  very  unctanmon  4jccnrrence  in  syringomyelia.     It 

I  has*  also  happened  that  a  diffuse  lesion  of  the  tower  dorsad  regiim  has 

I  been  ase<x*iated  with  a  lesion  extending  along  the  posterior  horn  on  one 

letdi*  as   high   as   the   medulla  ;  the  symptoms  were  those  of  u  difiuse 

llower  dorsal  mvelitis  with  extensive  oiie-sidcil  (lisHiciatcfl  anaslhesia. 

Another  imi>ortant  eliuieai   variety  of  syringomyelia  i>  that  whi<'h 

pnrsentji  the  assiK-iatiou  of  symptoms  kmiwn  as  Morvau's  disease.     This 

pondition  (oftenest  seen   in   Brittajiy,  bnt  not  nukuown  in  the  United 

States)  is  eharaeterize<i   by  atrojihy  of  the  muscles  of  tlie   hand  and 

irm,  analgesia,  thermtt-antesthesia,  and  often   some   loss  of  tactile 

lability  in  the  skin  of  the  atropine  ]uirts,  together  with  tlie  |«nnless 

kxdopnient  of  destructive  whitlows  and  otiier   trophic  disturbances. 

It  lias   Ut'n  shown  conckisively  that  the  symptoms  observed  in  Mor- 

van*»  disease  are  usually  due  to  syringomyelia,  and  it  is  probable  that 
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the  nountio  changes  tliat  liivw  hwn  ohserved  are  seeondan-  in  the«o 
casrs  t<i  tlic  sjiiiiiil  lesion.  But  it  has  nU**  Im'cii  shuwri  that  Morvan'- 
disoase  may  Ik-  caused  hy  leprosy,  luid  it  is  likely  that  wliere  lepro;,y 
alxuHids  iMOst  eases  of  the  affection  are  due  to  the  infet^tion  of  lepnisy. 

For  tlie  sake  of  eouveuieiiee  we  may  suuiniarize  the  symptoms  of 
the  chief  types'  of  syringomyelia  as  fullows  : 

Types. — (1)  (Wricaf  Ttfpr  {rimiinoH  fonit), — Atrophy  Ix-jrinning  in 
mn-seles  of  haud,  jiaricsthesia,  aud  diss<K-iated  sensiitioii  in  (iiigers  ami 
hami  ;  later,  atrophy  and  paralysis  of  shoulder-girdle  aud  upwani 
exteiisiou  of  aualj^.'sia  and  tliemio-antesthesia,  claw-hand,  scoliosij*,  loss 
of  reflexes  tu  artus,  exagtieration  in  legs,  weakness  and  sj>asm  in  lejjs, 
symjKitfietic  iwralysis ;  fiiudly,  walking  imjHtssihle,  involvement  of 
cranial  nerves,  wiile  extrnsi(ui  of  .sensory  disturbaDce,  inflammation, 
aud   vesicnlar  eruptions  of  skin. 

(2)  Jhn'no-htmhftr  Ttfpr  (nire  fonn). — Atrophy  and  weakness,  begin- 
ning in  the  legs  (esiKM^ially  adductors  and  extensors  of  knee),  radiatti^^ 
luuihar  pains,  girdle  sensation,  disstMnated  sensation,  tremor  or  C04^| 
vulsive  jerkings  of  musrles  ;  later,  nuirkifl  wasting  aud  |varaly.sis  (si)me- 
times  ono-siikHh,  inco-ordiuati4)U  ;  finally,  n4<'ntiitn  ^t{  urine,  s]>hine- 
terie  paralysis,  extreme  ])aralysts  and  wasting,  lumbar  kyphosis,  per- 
forating ulcer  of  foot,  |>erhaps  spontaneous  gsingrene. 

(3)  Ca»^H  un(h  Prepomhvani  Motor  Symptoms. — (a)  Cases  of  the 
amyotrophic  lateral  sclerosis  ty|}e,  heginuing  often  with  rigidity  of  neck 
muscles  or  with  jerking  in  one  arm,  fVillowed  hy  gradually  extending 
weakness  and  atrophy,  exaggerated  rcHexcs,  and  early  contractions 
Sensory  disturhanees  c<nue  on  very  kit^. 

(b)  Cases  of  the  sjmstic  paraj)legia  ty]M\,  heginning  with  weak 
and  spasm  in  legs,  which  is  jirogrcssive  aud  extends  to  arms.     Refle 
are  exaggenitcd.     Fanesthesia*  are  common,  but  dissociated  sensation 
is  a  late  sym|>tom.     Muscular  atrophy  t>ccurs  late. 

(c)  Cases  of  the  scapuhvhunu'ntl  ty|te,  in  which  there  are  pronounc»*<l 
weakness  and  wasting  of  the  tnuselcs  (tf  the  shoulder  ginlle,  whilsr 
arm  and  ftnvartu  muscles  remain  intact  for  a  li>ng  im-KuxI.  vSens<>r>' 
symptoms  late  and  slight.     Bulbar  symptoms  common  and  early. 

(4)  Owr.s  frith  Pnpoiifh'rattt  ScuJioni  Sifrnf/fmiut. — (o)  liemiantesthetif 
type,  in  which  there  is  one-sidetl  dtssm'iated  aniesthesia,  ^^ith  little  or 
no  motor  tlistnrl>ance  ;  trophic  symptoms  may  become  pn.>minent,  and 
in  some  cases  tficre  is  c(msi<lcrablc  muscular  atrophy. 

{h)  Cn'nenil  ana'sthctic  type  (very  rare  form),  in  which  all  forms  of 
sensibility  an'  lost  below  the  neck, 

(5)  (hJWH  trith  Prepomterant  IVophic  Stfnipfojm. — Thcj^e  ccmi prise  the 
cases  of  Morvan's  disease. 

(6)  f'(Mft  of  the  Utht'iiv  ttfjit',  in  Avhich  the  symptoms  of  tal>e8  are  com- 
binnl  with  those  of  syringomyelia. 

CoMPLicATioxs. — The  most  impjrtant  and  frctpient  complication 
is  hystf-ria.  A  variety  of  other  nervous  diseases  has  been  found  in 
asstK^'iation  with  syringomelia  (epilepsy,  chort^a,  tetany,  B{»sedo>r's  dis- 
ease, cervical  jitichy meningitis,  spinal  svphilis.  |>oliomyclitis,  tumors  of 
the  spinal  cord,  hydnH-cphahis,  gt^ieral  jiandysis,  etc.),  an<l  are  of  in»- 
jwrtance  in  so  far  as  they  affect  the  <Iit»gn«tsis  and  prognosis. 

'  These  are  the  types  recognired  by  Schlesinger.     * 
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D1AONO8TS. — With  the  recent  increase  in  our  knowledge  of  the 
8}nnp(oms  of  slow  gliosis  of  the  sjiinal  eonl  it  has  iK^come  possible  to 
nake  the  diagnosis  of  syringoniyelta  in  11  large  nnmlxM'  of  cases,  pi'ob- 
ahly  in  a  very  lai^e  |)roj>orlion  of  cases.  Those  which  have  been  de- 
ficribeil  as  producing  no  symptoms  i!nring  life  liavc  probably  Ix^en  eon- 
genital  hydroniyehis,  and  not  eases  of  slow  gliosis. 

The  diagnosis  of  syringomyelia  is  based  on  the  combination  with 
[•iatecl  anjcsthcsia  of  slow  nniscular  atrophy,  paralysis,  and  trophic 
'symptoms.  When  these  symptoms  are  present  and  the  muscular 
atnipliy  18  of  the  Aran-Duehenne  type  (eervieal  type)  or  of  the  scapulo- 
humeral type,  the  diagnosis  presents  few  difbeulties.  The  presence  of 
I  slight  kyphosis  is  a  very  important  auxiliary  symptom.  AVhen  the  dis- 
U  ot  the  dorso-lnnibar  or  bibetic  ty|x'  or  of  the  tyjx?  in  which  the 
'^ motor  symptoms  prep »nderate  over  the  sensory  symptoms,  the  cliagmisis 
nmy  be  dimeult  or  imiwssible.  It  would  1k'  out  of  place  to  enumerate 
t!ie  s|H^*ial  diagnostic  mtlieultics  which  arise ;  they  may  !m?,  for  the  most 
part,  inferretl  from  the  description  of  the  varic<]  sym|)tonis  of  syringo- 
myeliii. 

As  intimated  above,  the  diagnosis  of  syringnnielia  should  be  based 
on  the  association  of  sevend  characteristic  symptoms,  and  not  u|hm  a  sin- 
pic  symptom,  however  characteristic.  But  it  sliouhl  not  lie  infcrrefl  that 
.the  characteristic  symptoms  have  equal  diagnostic  value.  Of  individual 
ip(oni>>  the  ])resence  of  dissociatcil  anaesthesia  is  liy  far  the  most  im- 
jnl,  and  its  existence  in  typical  form  {L  e.  complete  preservation  of 
tactile  sense  with  absolute  loss  ttf  pain  and  temjierature  sense)  is  by 
itself  highly  suggestive  of  syinngomyclia.  80  far  as  we  now  know,  there 
i-*  only  one  other  condition  in  which  this  symptom  occurs  in  typicral 
form — namely,  central  iueniatomyelia.  In  this  condition  the  sensor}* 
|«iths  in  the  central  gray  matter  are  destroyed  in  constdemble  hmgitudi- 
pil  extent  by  a  hemorrhage,  and  dissixMated  aua'stlresia  is  produced  as 
In  i^ritigomyelia.  In  ciises  of  ecntnd  hjematomyelia  the  symptonts  are 
of  rapid  or  sudden  onsi't,  and  this  fact  sufticiently  distinguishes  these 
frt»m  syringomyelia. 
The  presence  of  a  partially  develoix-d  dissociated  anesthesia  (con- 
•iderable  analgesia  and  thernio-amesthesia,  with  disproportionately  slight 
loas  of  tactile  sense),  Mhile  it  has  not  the  value  ot'  the  fully-develojunl 
fljmptom,  is  nevertheless  a  highly  signiticant  symptom.  In  a  case  in 
whteb  dissociatetl  aniesthesia  cannot  be  detected  it  is  doubtful  if  a  diag- 
■Odts  of  syringomyelia  could  l)c  prn])erly  nuide,  although  other  synij>- 
tom.<^  might  justify  a  suspicion  of  its  existence. 

pR<KiXiK^is. — Syringomyelia  is  a  disease  of  exceedingly  slow  develop- 
ment, and  the  pn^gnosis,  so  far  as  life  is  concernivil,  is  usually  a  good 
one.  The  duration  of  cases  of  slow  gliosis  (without  intercurrent  alfee- 
^tions)  is  often  from  twenty  to  ftirty  years,  and  as  the  disease  conmtonly 
begins  in  early  adult  life,  the  patient  may  reasonably  hojie  to  reach  his 
sixtieth  year  if  he  possesses  the  mi-ans  and  intelligence  to  care  prnpfrly 
for  himself.  As  a  rule,  the  progno«<is  is  licst  when  the  disease  is  hx'iited 
in  \ht^  cervical  and  u)r|K*r  dorsal  regions.  W'licn  it  involves  the  lumbar 
region  the  outlook  is  less  gomi,  because  of  the  danger  of  cystitis  and 
lyelonephritis.  When  the  |>rocess  invades  the  medulla  the  prognosis 
ppndcrcd  distinctlv  less  favorable,  as  regartls  the  dunition  of  life,  than 
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if  it  remains  confined  to  the  eervico-tlorsal  region  :  hut  bulbar  !*ynji»t<inis 
may  lie  present  nmny  years  withtMit  causing  death.  The  tsignificamv 
of  bulbar  syniptouis  in  syringomyelia  is  tluLs  les;s  grave  than  their  prej- 
ence  in  spinal  prttgressive  rnu^eidar  atrophy.  Death  from  a  bulbar 
le:^ion  is  to  be  regartlctl  as  rare  in  syring(^jmelia.  Death  oftencst  results 
from  phthisis,  ptieimionta,  typhoid  l\*vcr,  ov  some  intercurrent  infectious 
disease,  but  death  from  tlie  cuusequences  of  cystitis  or  from  septic  infec- 
tion from  local  suppurative  afleetions  is  by  no  means  uncommon. 

Remissions  in  cerfaiin  symptoms  of  syringomyelia  are  not  very  rare. 
They  may  conie  on  at  any  time  in  the  course  of  the  disease,  and  may 
last  fi>r  months  or  even  for  years.  The  improvement  may  relate  to 
paralysis,  to  wasting,  tt>  trophic  disturl>atiees,  to  bulbar  symptonip,  to 
spliincteric  disturbance,  and  even  to  analgesia  aiul  thermo-an£esthe8ia. 
The  cause  of  the  i"cmissions  is  obscure.  Possibly  it  is  referable  (u 
diminution  of  the  cedema  of  the  conl,  which  is  no  uncommon  occnrreno?. 
However  marked  they  may  be,  the  remissions  are  Dot  to  be  regarded  a^ 
evidence  of  a  re|»arative  process  in  the  cord. 

In  some  ca^es  certain  symptoms  of  the  disease  grow  acutely  more 
pronounced  or  new  symptoms  appear  rapidly  or  even  suddenly,  Thi^ 
IS  especially  apt  to  be  tlic  case  with  bulbar  symptiuus.  The  exacerba- 
tions are  thought  to  be  iUie  to  vascular  tlisturbances,  especially  spontan* 
eous  heuiorrhage  (wliich  is  not  very  rare),  or  to  a  rapidly  increasing 
cede  ma. 

Treatment.— It  is  evident  fnun  the  nature  of  the  lesions  which 
form  the  basis  of  tlie  disease  that  tiieatuient  directetl  to  the  remox^l  of 
these  lesions  must  be  useless.  There  are,  however,  symptoms  which 
may  be  nuxiified  by  means  of  theraijcutic  measures. 

For  the  relief  of  the  severe  pain  which  sometimes  accompanies  the 
disease  it  is  l>est  to  use  antipyriue,  aiitifebrine,  phenacetine,  orammonol. 
The  use  of  hikew'arm  baths  of  ten  or  tiftei'u  minutes'  dui*ation  mav 
greatly  alleviate  pain  for  a  time.  They  may  be  given  twice  daily. 
Morphine  should  not  be  emp!(iyed  until  all  other  measures  have  failetl, 
for  tlie  disease  is  of  such  long  iluration  that  the  establishment  of  Uie 
morphine  habit  is  greatly  to  be  regretted.  Moreover,  the  period  of 
severe  pain  is  usually  of  stmrt  dunition. 

The  early  use  of  massige,  passive  movements,  ami  of  k)cal  hot-water 
baths  (It)o'^  F.)  for  tiftei-n  minut<"S,  twice  daily,  does  much  to  prevent 
serious  c(mti*aetiirt\s.  Etiusions  into  tlie  joints  umy  be  treated  by  aspira- 
tion. The  usual  surgical  means  nnxy  Im*  employed  for  the  treatment  of 
suppurative  atfections  of  the  joints  and  exostoses. 

Prophylactic  measures  are  of  the  utmost  imjxtrtance.  The  patient 
must  be  guarded  ctuistantly  from  contact  of  the  analgesic  jxu'tions  of 
the  IkkIv  with  hot  'objects.  Slight  tniumati>mus  and  slight  inflamma- 
tory affections  should  be  treated  promptly.  Their  neglect  often  leads 
to  extensive  tro[)hic  lesions,  which  may  euilanger  the  well-being  of  the 
|«»ticnt.  Treatment  by  sus|xMision  is  jirobably  dangerous  on  account  of 
increasing  the  liability  to  hemorrhage  into  the  spinal  cord.  All  forms 
of  electrical  treatment  are  jirobidily  useless. 

As  in  all  varieties  of  chronic  spinal-cord  di-;ease,  it  is  essential  to  look 
carefully  after  the  gtnieral  nutrition,  for  it  is  likely  that  all  influeufrs 
which  tm{)air  the  general  health  tend  to  shorten  the  life  of  the  patient. 
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MAT  .FORMATIONS  OF  THE  SPINAL  CORD. 

Malformations  of  the  spinal  cortl  are  usually  elassitied  as  eonpon- 
il  or  acquirtnl,  but  no  absolute  semration  of  thos<?  two  forms  can  be 
stified  on  biological  grounds.     Tlius,  syringomyelia,  which  has  been 
Jed  as  an  example  of  an  ac([uiix'tl  malformation  of  the  spinal  eoril, 
ely  due  to  developnieutal  errors  which  have  their  beginning  in 
abrj'onic  life.     The  only  congenital  malformation  of  the  spinal  curd 
lich   pos8es8es  clinical  importance  is  spina  bifida.     It  is  true  that  a 
it  varietj'  of  dispUieements  of  the  gniy  and  white  matter  have  been 
libed  as  examples  of  fiderofopia^  but  it  has  been  conclusively  shown 
^-Van  Gieson  that  the  majority  of  the  cases  tlescrihed  as  heterotopias 
tlie  consequence  of  rude  handling  of  the  spinal  eoril  in  the  course 
'  it^  removal.    True  heterotopias  occor^  but  are  extremely  rare.    They 
apt  to  consist  in  a  seiiaration  of  a  bit  of  the  gray  matter  or  of  the 
intia  gelatinosa  from  the  rest  of  the  gray  substance.     There  is  no 
to  believe  that  the  true  heterotopias  ol)servcd  have  given  rise  to 
mptoms.     Deformities  of  the  cord  jtre  sometimes  observed  in  mon- 
ties.     Thus  there  is  a  condition  of  (inu/efitt  in  which  the  cord  is 
litnlly  absent  (the  brain  usually  being  absent  also).     Sfjmetimes 
is  greatly  reduced  in  size  {(tkkmu/efia)  or  is  divided  into  two 
ves  longitudinally  (diastanatomifeiiH),  each  covertnl  with  its  own  pia, 
"r  there  is  a  union  of  two  cords  {dufphmjfella),  as  in  the  eas<'  of  some 
double  monsters.     In  eases  where  there  has  been  defective  development 

fintra-uterine  amputation  of  a  limb  the  spinal  cord  presents  a  corre- 
iixUiig  want  of  symmetry,  esj>ecially  in  its  gray  substiince. 
Spina  Bifida. 

Defixitiox. — Spina  bitida  is  a  malformation  of  the  vertebral  column 
rikieh  permit**  the  protrusion  of  some  portifni  of  the  contents  of  the 
prtebral  canal  as  an  elastic  compressible  tumor  containing  eeri'bro- 
pinal  fluid,  which  is  usually  increased  in  size  by  respiratory  sjmsm  (as 
cri-ing),  and  may  be  increased  by  pressure  on  the  anterior  fontanclle. 
he  disease  is  one  of  surgical  interest  chiefly,  and  only  tbc  barest  meu- 
on  of  the  more  important  fncts  wilt  be  undertaken  here. 

ExiOLfXiY. — Spina  bifida  de|ientis  upon  a  congenital  defect  in  the 
eveloproeot  of  certain  vertebral  arches  due  to  a  deficiency  in  the  growth 
6f  me^>l>last  from  either  side,  which  normally  encloses  the  embryonic 
spinal  cord  and  forms  bone.  The  cause  of  this  defect  is  Ut  be  sought 
ia  the  germ-plasu),  <'ertain  cell  elements  of  whirh  do  not  possess  the 
eapocity  to  prolifemte  fully  along  the  normal  lines  of  growth.  The 
riler  has  note<l  that  in  the  e^isc^s  observed  l>y  Itim  one  or  both  of  the 
irenlet  have  u^^ually  been  immature  tir  badly  nourished.  Very  rarely 
Be  parent  has  spina  bifida.  Spina  bifida  is  said  to  occur  in  about  one 
iliitl  in  every  thousand  born  ((/haussier). 

pATHouxiY. — The  essential  clement  in  spina  bifida  has  just  been 
•ferred  to.  In  many  cases  the  defect  is  not  coniine<!  to  the  vertebnd 
ehe>,  but  implicates  the  meseMlcrmie  tissues  (coriuoi,  muscle)  which 
Dnnaily  cover  the  spine.  The  failure  on  the  nart  of  these  tissues  to 
DW  gives  the  structures  within  the  canal  little  or  no  support  and 
Hows  their  protrusion. 
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According  to  the  nature  of  the  content*  of  the  protrusion  there  are 
several  varieties  of  spina  bifida.  Of  these  the  chief  are  (1)  meningocele, 
(2)  meningo-niyelocelej  iind  (3|  syriiigo-niyelocele. 

(1)  In  a  mcniiigocclc  the  siic  contains  only  the  spinal  nieml)ranes; 
the  tumor  is  sessile,  sometimes  pedunculated,  and  may  attain  a  diameter 
of  five  or  six  inches.  Tliis  variety  is  oflenest  found  in  the  cervical 
region. 

(2)  In  a  ificnhigo^myeJlocek  the  sac  contains  the  cord  as  well  as  the 
membranes,  the  tumor  is  sessile  and  never  pednnculalcd,  is  only  partly 
covered  by  skin  (there  being  a  centnil  area  covered  tmly  by  a  thin  trans- 
lucent epithelial  inenilirane),  is  small  in  size  (about  the  size  of  a  snmll 
oninge)>  and  ixjcurs  in  the  hunbo-sjieral  region.  The  tumor  otWu  ha*;  a 
vertical  furrow  or  umbilication  which  marks  the  attachment  of  the  spinal 
cord.  Onlinarily  the  cord  or  cauda  equina  runs  horizontally  backward 
across  the  upper  portion  of  the  tumor  U\  the  umbilicated  spot,  fixnn 
which  the  nerves  then  jiass  forward  to  re-enter  the  spinal  canal  an<i  pas* 
to  their  distribution.  Sometimes  the  nervous  structures  join  the  Mrall 
of  the  sac  on  entering  the  tumor,  and  the  much  attenuated  nerves  spread 
out  all  over  the  inner  surface  of  the  sac  to  converge  below  and  re-enter 
the  spinal  canal.  About  two  thirds  of  the  cases  of  spina  Itilida  are  of 
this  variety. 

(3)  In  Hifvingo-'myelocde  the  central  canal  of  the  cord  is  distended 
with  fluid  and  the  sac  is  lined  by  the  atrophied  structures  of  the  cori 
and  Cauda  equina. 

Other  errors  of  development  are  not  rarely  associated  M*ith  spina 
bifida  (clul>-foot,  hydrocephalus,  occasionally  encephalotxde,  cerebral 
meningocele,  or  hare-lip).  Hydr<K:e|ihalus  is  most  often  associated  with 
syringo-myelocele.  In  what  is  known  as  spina  bifida  mvulta  there  U 
no  external  tumor,  but  the  defect  in  the  arches  can  be  felt  on  pidpation, 
and,  as  in  all  forms  of  spina  bifida,  the  spinal  eortl  generally  extendi; 
considerably  lower  than  uf>rmally. 

Symptoms. — Where  the  spinal  cord  is  not  damaged  symptoms  may 
be  wholly  absent.  This  is  usually  the  case  in  meningocele.  In  men- 
ingtHniyelocclc  and  in  syringo-uiyelocele  there  is  commonly  some  damjige 
to  the  cord  or  nerves,  and  jniralysis  in  the  hnvcr  extremities  re-snlu. 
The  paralysis  and  wasting  are  especially  marked  below  the  knee.  The 
anterior  tibial  group  often  suffer  less  than  the  posterior,  and  talipea 
varus  occurs.  The  sphincters  may  or  may  not  be  inipliciited.  liarely 
changes  like  those  seen  in  tabes  an*  found  in  the  tarsal  and  nu-tatarsal 
bones,  or  jwrforating  uleer  of  the  foot  may  occur.  S<.)metimcs  the  knee- 
jerk  is  absent  on  <»iie  or  both  sides. 

PmM;M>sis. — The  pntgno.-is  is  Ijest  in  nu-ningocelc.  In  meningo- 
myelocele and  in  syriugo-nnehx^ele  with  wfll-markcd  paralysis  the  out- 
kK>k  is  always  bad,  and  if  compHrated  with  hydrocephalus  it  is  ho|»eless. 
In  Detume's  cases  there  were  7  recoveries  and  15  deaths  out  of  25  cases* 
of  spina  bifida  opemted  uj>on,  and  '2S  deaths  witliin  the  first  month  in  a 
total  of  32  cases  whieli  were  nut  operatt'd  ujMtu.  The  causes  of  death 
are  marasmus,  infection  (with  tir  witlmut  rupture),  arnl  convulsions  fol- 
lowing rupture  of  the  sac  and  the  rajvid  draining  of  fluid. 

DiAtiNOSis. — A  pedunculated  translucent  tumnr  without  pal|xihle 
fissure  of  the  spine  is  almost  certainly  a  meningocele.     An  umbilicated 
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^<«ne  tumor  with  pa!]>able  vertehral  fiij.siire  and  umbilication  of  the 
aiinor  indicates  a  meningomyclocel*',  even  if  thert'  is  no  paralysis?. 
The  distinction  of  men ingtH  from  jivringo-inyelocele  is  not  always  pussi- 
t)le.  The  presence  of  hydrooephaUu*  rendei-j*  the  latter  eondition  likely. 
Treatment. — In  every  case  the  tumor  sbould  be  guarded  from 
sure  and  injur\',  and  this  may  best  be  done  by  means  of  a  rublier 
eiii^hitui  which  eneireles  the  protriisiun.  The  t^urfaee  should  be 
kept  clean  and  aseptic,  especially  where  the  eorium  is  deficient.  Bis- 
liith  subnitrate  or  imloforin  shouhl  be  applied  to  the  surface.  The 
;senc7e  of  a  considerable  degree  ttf  pandysis  or  of  hydrtx^epbalns  or  of 
iic<xl  marasmus  contraiuxlicates  any  operative  procedure.  In  other 
the  question  of  operation  is  to  be  considered.  Various  procedures 
liaN'e  been  emj>Ioyed,  the  most  satisfaetfiry  of  these  lieing  aspimtion  and 
injection.  Almost  one  half  of  the  contents  of  the  tunuir  is  first  evacn- 
at«l.  Then  a  drachm  of  Morton*s  fluid  is  injected  without  removal  of 
the  syringe.  This  flui<l  consists  of  iinline  gr.  x,  iodide  of  potassium  gr. 
XXX,  glycerine  5j. 

The  ohihl  should  lie  kept  in  the  reeumlient  positi(»n  for  several  hfinrs 

after   the   injection.     After  a  period  *»f  iufianiniatf>ry   reaction  lasting 

~  rveral  d«ys  there  is  in  successful   cases  a  gradual  contraction  id' the 

g»?ue*  of  the  tumor,  with  eventual  oblitenitiou  of  the  sae.    This  method 

ppearH  to  have  been  successful  in  almost  one  half  the  eases  in  which  it 

(w  been   used.     But  even  where  tlie  operatic m  is  surgically  a  suecesg 

be  j*ympt<»nis  due  to  damage  fd'  the  cord  (paralysis,  incontiueuce)  almost 

jvari;ibly  incrca>e  and  lead  ultimately  to  death.      It  is  best  not  to  sub- 

L^t  a  chihl  to  this  •ipenitiou  until  it  is  sL\  months  of  age,  unless  there 

danger  in  waiting.     8im|)Ie  aspiration  and  compression  are  useless, 

Lxcii^ion  of  the  sae  of  ligation  is  of  course  permissible  only  in  eases 

where  the  cord  or  nerves  do  not  enter  the  tumor.     Judging  from  the 

report  of  the  London  Clinical  Society  (1885),  the  cord  or  nerves  cuter 

Ltb^&ac  in  almost  95  per  cent,  of  all  fatal  coses  of  spina  bitida. 
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Bv  CHRISTIAN  A.  HEllTEH,  M.  1). 


PROGRESSIVE  BULBAR  PARALYSIS, 

rxoN'YMJ*. — Chronic     bulbar     paralysis;      Ijabio-glosso-lary^ngral 

EFlxmox. — All  atVbriii'  tliscaso  of  tho  st'ooinl  luilf  of  lifo,  dis- 

3n|^uislu*d  by  jrra<bial    prognssivo    imiiairniciU  of  speech,  plumution, 

istit'ation,  and  deglntitiim,  deiM^iident  on  progressive  syni metrical  de- 

tion  of  the  priiK-ipal  motor  nuclei  of  the  medtilia.     It   is  inti- 

ly  related  to  progr<*ssive  muscular  atrophy. 

T^TlouxiV. — Progressive  bulbar  paralysis  is  a  very  rare  disease  in 

Of^t  i-aM-»  of  which  no  distinct  (*ause  can  be  traced.     It  begins  usually 

er  the  forty-fiftli  yi>ar,  but  has  been  known  to  occur  in  early  Hie. 

snH*er  somewhat   more  often   than   leniales.       Syphilis   has  not 

shown  to  be  a  cause,  but  there  is  some  resLson  to  think  that  toxsemic 

(lead-|)oisoning,  diphtheria)  may  give  rise  to  it.     Over-use  of  the 

Bia«f*|«^,  injur)',  ex|xjsure  to  cold,  emotion,  and  debilitating  influences 

have  been  susp^'cted,  but  it  is  n(tt  clear  what  rule,  if  any,  these 

1  -play.     An  acute  nuclear  inHammation  has  been  followed  by 

the  chronic  disease. 

Patholocjy. — The  primary  lesion  consists  in  a  bilatend  degenerative 
atn>phy  in  the  nuclei  of  origin  of  the  hypoglossal,  s]>inal  access(»ry,  and 
lead  constantly  in  the  vagus  nuclei,  and  only  rarely  in  the  nucleus 
ambtguus,  the  glosH>pharyngeal,  the  motor  nucleus  of  lire  fit'th,  or  in 

■the  fa<'ial  nucleus.  In  genend,  the  nuclei  imjvlieatetl  arc  representatives 
of  the  coutinuaticMi  of  the  ganglion  cells  of  the  antt-rior  horns.  Some 
of  the  raphe  fibres  at  the  hypoglossid  level  may  he  degenerated  and  the 
posterior  longitudinal  bundle  may  be  involved  in  part.  The  pyramidal 
tmclM  may  or  may  not  W  implicated  in  the  ludl»ar  pontine  region. 
When,  as  often  lii»p|x*ns,  the  disease  is  complicated  witli  paralysis  in  the 
tnmk  and  cattreniitics,  the  anterior  cornual  rells  aii<l  the  motor  paths  in 
tlic  spiiuil  ronl  are  the  seat  of  th'generation.  The  histological  cliaugt's 
an*  not  always  the  siime  in  character,  and  suggest  that  the  |)athologii-al 
altenttion.s  are  sometimes  chicHy  parenchymatous^  sfimctimcs  chiefly  iu- 
terstitiul.  These  clumges  are  essenlially  the  same  in  nature  as  those 
ohi*T\'Hl  in  the  closely  allied  disease,  progressive  mnscular  atropfiy. 
The  j>eripheml   nerve  tibres  corresponding  to  the  nuclei  invt»lvefl 
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undergo  degeiKTiitnm  which  extends  to  the  intramuscuhir  nerve  end- 
ings and  tlie  muscle  filiros.  It  nur^^t  be  admitted  that  we  know  nothing 
of  the  ultimate  ]n!thology  of  the  disease,  for  we  are  ignorant  i«f  tlie 
conditions  that  iuduee  those  nutrttioual  changes  in  the  nerve  elemeuts 
that  laiist  niiderlte  the  atiTn»hie  proeess. 

SvMrroMH.^The  tongue  is  usually  involved  first.  SjK^ceh  gradually 
becomes  iutlistinet,  owing  to  the  imperfect  articulation  of  tljc  lingiiaU, 
/,  «,  </,  and  t.  The  tongue  cannot  be  placed  firmly  against  the  roof  of 
the  mouth  as  in  making^/  and  //,  and  is  in  time  protruded  with  difficulty. 
A^ery  early,  as  a  rule,  the  lips  liecome  weak  and  the  patient  cannot  make 
the  ialjials  or  whistle.  The  palate  and  pharyngeal  muscles  S4x»n  Inxtmie 
weak  and  swallowing  is  impaired.  As  the  [taralysis  advances  it  beconii:^ 
impossible  to  close  the  lips,  the  saliva  dribbles  from  the  mouth,  the 
lower  part  of  the  face  becomes  motionless  and  exj)ressioidess,  articulate 
speech  grows  imiKtssible,  and  it  finally  becomes  all  but  impossible  to 
swallow.  In  some  crises  there  are  jvandysis  and  atrophy  of  muscles  of 
of  the  upper  part  of  the  face  aiul  of  tlie  eyeball. 

There  is  no  change  in  sensibility  in  any  of  the  parts  implicatHl. 
The  throat  reflex  is  bst»  sometimes  early,  and  increases  greatly  tJie 
chance  of  ftx»d  entering  the  larynx.  The  tongue  is  often  oonsidenibly 
wasted,  but  may  remain  normal  in  size,  when  it  is  apt  to  be  soft  ami 
flabby.  The  lips  may  or  may  not  be  wastetl.  The  elwtrical  reactions 
are  usually  little  altered ;  sometimes  a  j»artial  form  of  ]{,  I>.  is  funud. 
In  the  cases  where  there  is  no  wasting  reflex  action  is  apt  to  l>e  pre- 
served, and  nuiy  even  be  increased.  It  is  ]>rol)able  that  in  these  case§ 
the  fibres  of  the  pyramidal  tracts  are  implicated  out  of  proportion  to 
the  nuclei — a  condition  comparable  to  that  found  in  the  amyotrophic 
lateral  sclerosis  type  of  ]>n»gressive  muscular  atro|d»y.  Intellect  is 
usually  unimpaired,  but  there  is  apt  to  be  considerable  emotional  insta- 
lulity.* 

The  asswiation  uf  progressive  bulbar  paralysis  with  jyrogressive 
muscular  atrophy  is  uftt  very  uueommon.  Siimetiiues  the  bulbar,  some- 
tinu^s  the  spinal,  symptoms  are  the  fii*st  to  appear  aiul  dominate  the 
cliiMcal  picture.  Very  rarely  the  muscles  of  the  upper  part  of  the  face 
and  of  the  eyeballs  are  implicated  in  bulbar  paralysis,  and  the  muscles 
of  mastication  liave  been  kuowii  to  be  involved. 

AhhiHigh  the  disease  is  progressive,  its  advance  is  not  uniform.  In 
almost  every  case  there  are  periods  of  weeks  or  months  in  which  the 
symptoms  are  at  a  standstill.  The  entire  duration  of  the  disease  is  very 
variable  (six  mouths  to  ten  years),  but  the  majority  of  cases  terminate 
fatally  in  from  two  tf»  four  years.  A^ery  rarely  a  case  iK'ginniug  in  early 
life  undergm'S  arrest  after  reaching  a  lutnlerate  degree  cd'  deveh>pment. 
The  ehief  causes  ttf  (U'ath  are  extreme  tlebility  front  inanition,  deghi- 
titiou^  bmnclnj-pnenmonia,  failure  of  respiration  from  imjdication  of  th« 
vagus  centn^s,  or  atrophy  of  respiratory  nuiscles,  and  inlerourri'nt 
diseases  (es|>eeially  hd>ar  jtneuuumra). 

I>ia<;n()sis. — The  cnrdinal  features  4>f  pn>gressive  bulbar  |j4U-alysi* 
are  the  di>tribufi()ii  nf  th*-  paralysis,  the  gradual  onset  and  developmeal. 
the  symmetry  of  the  sym{>tums,  and  the  age  <d*  the  patient.  The  va— 
cular  lesions  of  the  bulb  are  distiiiguishe<l  by  their  aente  onst*t  The 
chronic  inflammatory  processes  and  tumors  uf  the  medulla  are  distin- 
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hiUi'd  chiefly  l>y  the  iiiisymoutrical  symptoms  tliey  cause,  their  gre^iter 
ability  to  implicnt*^  deglutition  and  rospcrt  the  li|>s,  iin<l  the  jiresenec 
'  other  cerel>r:d  symptoms  (headjiflie,  optic  iicuriti^).  A  ehninie  side- 
rtie  pn>cesft  in  each  hemi.^phere  lias  hern  Jkimwti  to  cause  symjitoms 
Diihir  to  thtKHP  of  progressive  bulbar  paralysis.  The  syinptunis  in  such 
Be  are  those  of  a  ihmble  hcmiph'^ia  with  invulvement  mJ*  the  iiice 
normal  bulbar  reHexes.  The  condition  is  kuowrj  as  **  pseu<h>-buli>ar 
lTM»/'  Ordinarily,  the  pharyngeal  paralysis  of  diphtheritic  mul- 
►le  neuritis  is  nuidily  distinguislied  fnim  progressive  bulbar  paralysis, 
CSMB  of  true  i>ulbar  [>aralysis  luive  been  known  to  succeed  diphtho- 
fmniiysis  after  several  n^ouths,  and  the  conditions  have  Ih'cu  con- 
In  general  it  may  be  said  that  so  long  as  the  muscles  affected 
ve  undergone  no  atrophy,  there  is  a  [jossildlity  that  the  diagnosis  of 
iijfresssive  buli)ar  jiaralysis  is  an  ernjr.  It  shoidd  also  be  rememlK*red 
tit  there  are  cases  of  non-atrophic  bulbar  pandysis  rnuning  a  slow 
lur**?  and  associated  with  weakness  of  tlie  extremities  and  p4'rhaps  of 
«'Xternal  ocular  muscles  (ptosis),  which  are  not  progix^sstve  antl  in 
bic*!»  no  lesions  in  the  nervous  system  have  Ik-cu  detected  (see  Awtheine 
uUiar  Paralysis,  p.  284).  A  teniiK>rar>'  functional  bulbar  paralysis  of 
idual  ilevelopment  st>metimes  occurs  id  thase  wlio  play  wind  in.stru- 
?iitA. 

Prognosis. — Progressive  bulbar  pamlysis  is  a  fatal  disease  in  all 

t  a  few  case*  which   begin  in  early  life.     When  it  forms  part  of  an 

lyotrophic  latend  sclerosis  it  terminates  fatally  in  two  or  three  years 

less.     In  primary  uncomplicated  eases  the  duration  is  said  to  be 

imlly  one  or  two  yeiirs  longer. 

Tbeatment. — The  only  rational  indication  is  to  do  that  which  is 
>*t  likely  to  improve  the  general  mUntion  of  the  jMitieut,  and  with 
lis  the  nutrition  and  functional  ca])aeity  (>f  tiie  diseased  portion  of  the 
rvous  system.  It  is  surprising  to  se*-  how  much  itnpnivenient  in 
>luntan'  iw»wer  may  follow  the  administration  of  an  al>undanee  of 
nutritious  food  where  this  has  Ixcn  lacking.  Arsenic,  strychnine,  and 
other  tonici*  are  useful  in  so  far  as  they  improve  nutrition.  Electri«^ity 
U  U5iele*s.  Care  must  be  mken  to  avoid  tlie  entrance  of  fiHwl  into  the 
larynx,  and  the  physician  nnist  be  ]>repared  for  the  use  of  fcefling  by 
tbedtomaeh  tube.  Atropine  may  reduce  tlie  salivation  a  little.  \\'here 
the  terminal  respimtory  disorders  set  in  morphine  should  In-  freely 
taed  to  relieve  discomfort. 


ASTHENIC  BULBAR  PARALYSIS ' 

'  Sysonyms. —  Bulbar  |>aralysis  without  aiiatoiuieal  l>asis  (Onpen- 
heim);  M%'asthenia  gravis  pseudo-|Kiralvtica  (dollv);  Erb's  disea.se 
(Murri). 

Definition, — A  rare  disease,  characterized  by  rapid  an<l  often  ex- 
treme exhaustion  of  muscular  ]M>wer,  esjiecially  inidcr  the  influence  of 

'  Tht*  4)eM>ription  of  tlib  oorxliiioii  it*  ]>afed  mainlv  on  thai  of  .Striitupell,  tu  Bd.  8  of 
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lniirtu>tial  aetivity,  the  muscles  chiefly  involved  Iw-iii^  those  i-uppruHi 
hy  the  motor  Inilhur  midei^  whilst  any  or  ull  of  the  skeletal  mulsdes 
are  liable  to  sutler  in  lesser  degree, 

ETioUMiV. — The  eiindition  usually  makes  its  appearance  during 
adoleseeneo  or  early  adult  life.  Of  the  21  cases  hitherto  observed,  only 
5  (K'curreil  in  jhtsous  itver  thirty  years  of  age,  and  the  2  oldes^t  of  these 
5  were  furty-seven  and  Hfty-five.  The  4  youngest  were  from  twelve  to 
fifteen  years  of  age.  The  two  sexes  were  about  eciually  represented. 
As  yet  no  cause  for  the  condition  has  been  discovered.  It  ha»  in  several 
instances  devclojicil  nfter  an  acute  infectious  disease  (oflenest  influenza  I, 
but  it  is  not  unlikely  that  the  relation  was  accidental.  Hereility  and 
excessive  fatigue  do  injt  appear  to  have  played  any  role.  It  is  imleed  a 
striking  feature  of*  the  disease  that  it  u-sually  appears  in  apparently 
he-iilthy  and  robust  persons. 

Pathulocjy. — Nothing  is  known  of  the  pathology  of  the  disease. 
In  the  five  cases  in  which  a  careful  examination  of  the  central  and 
peripheral  nervous  systems  and  of  the  muscles  was  made  no  patholog- 
ical changes  w^ere  found  (Wilks,  Oppenheim,  Eisenlohr,  Iloppe,  Striini- 
jM'll).  One  observer,  indeed  (C.  Mayer),  found  changes  (in  prepara- 
tions made  by  the  Marchi  metho*])  in  the  intramedullary  jiortions  of 
the  spinal  and  liy|K)glossal  nerve  root**,  but  it  is  not  clear  tliat  his  find- 
ings have  any  significiince.  The  rapid  recovery  of  power  in  the  ex- 
lurnsted  muscles  when  they  are  given  rest  is  in  Imnnony  with  the  view 
that  the  symptoms  do  not  de|>end  on  any  structund  change.  It  is  not 
yet  clear  whether  the  functional  exhaustion  affects  lM>th  the  central  and 
|KTiphcnd  motor  neurons,  or  whether,  as  seems  likely,  it  affects  esjK?ciaU' 
the  jM-riplicral  (wirtion  of  the  motor  path. 

!SYMrn»Ms. — At   first   the  essential    feature  of  the   disease   is  tl 
rapidity  with  which  one  or  more  groups  of  muscles  become  fatigne<1  on 
exertion.     The  exhaustion   may  be  so  complete  that  the  muscles  an- 
appaivntly  paralyzed,  but   in  the  course  of  a  few  hours  or  over  night 
partial,  if   not  entire,  restoration  of  function  occurs.      After  a  time, 
bfiwever,  the  restoration  of  function  becomes  less  eoni[>lete,  ami  a  per- 
manent paresis  develops  in  the  muscles  most  affected,  whilst  in  others, 
which  at  first  seemed  normal,  the  characteristic  rapid  exhaustion  from 
use  appears.     The  order  in   which  the  different  muscles  are  involved 
varies  considerably  in  different  eases,  but,  as  a  rule,  ptosis  is  the  first 
evidence  of  the  dis<'a.sc.     Very  soon  apjiears  difficulty  in  swallowiug^i 
in  mastication,  and  in  articulation.     These  functions  may  l>e  unequalFH 
affeetetL     (Jidy  rarely  are  the  eyeball  muscles  implicated.     The  iniplP^ 
cation  of  the  facial  muscles  gives  the  face  tlie  same  api>earanec  of  re- 
laxation  that   is  i»bserve4l  in  nuclear  bulbar  paralysis.     Tt  is  \vry  mti^l 
for  the  paresis  to  In*  coufiue*!  to  the  muscles  innervatcnl  by  the  pon|^^ 
medulla.     As  a  rule,  the  nuisdes  of  the  arms  and  legs  are  affeetiHl  in 
the  siime  manner  as  the  bulbar  muscles,  antl  simultaneously  with  them, 
but  in  much  less  degree.     In  one  wise,  indeed  (Oppenheim),  the  extrem- 
ities wen.'   involved    befitre   the    bulbar   nmseles.      The    arm    jialsy  is 
Usually  more  marked  than   the  leg  palsy.     All  the  voluntary'  muscles 
of    the   IxhIv  may  br   affected.      Ttie  degrve  <)f    pare-^is  varies  con^id- 
erabiy  frnm  day  to  day  in  some  patients,  quite  aside  from  the  inHnence 
of  muscular  exercise,  and  some  patients  speak  of  their  ''good  days" 
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and  "  bad  days."  During  the  menstrual  period  "  bad  days "  are  apt 
to  be  numerous.  Sometimes  the  loss  of  jwwer  grows  very  rapidly, 
almost  suddenly,  worse.  Not  rarely  a  patient  is  rapidly  suffocated, 
owing  apparently  to  paralysis  of  the  pharyngeal  and  laryngeal  muscles, 
and  death  has  several  times  occurred  from  this  condition.  Sensibility 
ij*  never  disturbed,  the  sphincters  are  never  implicated,  and  vasomotor 
changes  are  very  unusual.  At  times  the  muscles  undergo  slight  wasting, 
but  the  atrophy  is  never  considerable.  It  has  been  found  that  when 
the  affected  muscles  are  stimulated  indirectly  by  faradism — that  is, 
through  the  nerve  or  directly — they  are  rapidly  exhausted  (Jolly). 

Diagnosis. — The  practitioner  wlio  is  aware  of  the  existence  of  this 
disease  can  have  no  difficulty  in  recognizing  it  and  in  distinguishing  it 
from  bulbar  paralysis,  the  diagnosis  being  based  especially  on  the  cha- 
racteristic rapid  exhaustion  of  the  affected  muscles,  tne  absence  of  R.  D. 
and  atrophy,  the  marked  variations  in  the  degree  of  the  })alsy,  and  on 
the  early  onset  of  the  affection. 

PiMKiyosis. — The  prognosis  is  necessarily  always  a  matter  of  uncer- 
taunty.  Some  cases  live  only  a  few  weeks  or  months ;  others  last  with 
more  or  less  marked  remission  for  many  years.  It  may  be  that  some 
cades  entirely  recover,  but  on  this  point  nothing  definite  can  yet  be  said. 
In  the  second  case  reported  by  Murri  the  disease  had  lasted  twelve 
years,  with  numerous  remissions  and  intermissions.  Even  in  cases 
that  are  progressing  favorably  death  may  occur  from  suffocation  without 
much  warning. 

Treatment. — ^There  is  no  known  means  of  influencing  the  course 
of  the  disease,  but  it  is  probable  that  the  outlook  is  improved  by  all 
cfHiditiouM  that  benefit  the  general  health.  Strumpell  found  strychnine 
and  other  nervine  tcmics  quite  useless.  He  suggests  the  use  of  a  weak 
continuous  galvanic  current.  It  is  best  for  the  patient  to  be  kept  very 
quiet,  with  considerable  rest  in  bed. 


THROMBOSIS  AND  EMBOUSM  OF  THE   BULBAR 

ARTERIES. 

Definition. — The  occlusion  by  thrombosis  from  syphilitic  endar- 
teritis or  frrjm  atheroma,  or  by  embolism  of  the  arteries  of  the  medulla 
(vertebral,  anterior  spinal),  together  with  the  softening  of  the  substance 
of  the  me<lulla  which  such  (x*clusion  almost  invariably  entAils. 

ETioi/KiV. — The  factors  in  tlie  pnKluction  of  occlusion  of  the  bulbar 
arteries  are  those  which  oj>erate  to  cause  the  occlusion  of  vessels  in 
other  parts  of  the  brain.  Occlusion  by  embolism  depends  on  the  oxist- 
eiH-e  of  endocarditis,  and  is  essentially  an  occurrence  of  early  life  (child- 
hfM*d,  adolescence,  and  early  adult  life).  In  thrombosis  from  syphilitic 
«»milarteritis  the  time  which  intervenes  between  the  initial  lesion  and  the 
on<iet  of  ficclusion  varies  from  a  few  months  to  many  years,  but,  as  the 
infection  is  apt  to  occur  in  early  adult  life,  its  effects  in  bringing;  about 
thrombosis  of  the  bulbar  arteries  are  usually  felt  in  the  first  half  of  life. 
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Throiiihosis  from  athemmn,  on  the  utluT  hand,  ir.  t'spefijilly  apt  to  occu 
ill  the  riccondimir  of  litt',  hut  its  onset  may  Ix'  hahteiiecl  tJi  rough  th 
infliiinice  of  t?yphilis  or  of  flironk*  nephritis.     Blows  iiiM>n  the  head  m; 


hastoi 


tl«'tOI 


tlie  dcvelti 


t  of  ath 


r>f  th(S 


L^roma 

hnlhar  artL*ri<.'s,     Tlirondjo.sis  id*  (he  htilljar  artories,  thmig^h  an  infre- 
ijitoiit  condition,  is  proliaiily  ten  tinit's  a.s  n-onMnon  as  embolism. 

Patih>lo(;y. — Tlw  artorit's  of  the  nii'duUa  are  f(»r  the  nio>t  itart 
witliout  anaLstonioseN  :  thoii"  otrhision,  theretlire,  leads  to  anieniie  mc 
sis  and  reaotionary  intlanmiation  of  tlic  Ijulbar  suhstanoe,  the  extent 
the  softening  being  dependent  on  the  ^ize  and  nnmber  of  the  v 
involveiL  The  arteries  most  often  iniplieated  liy  throRd>o;si«i  or  hi 
end)olisni  are  the  vertebrals,  the  left  vertel>ral  beint^  ot^ener  occluded 
liian  the  right.  As  a  rnle,  oidy  one  artery  if  phigge<l,  and  the  result  «»f 
such  oeebision  seems  t<i  be  a  spot  of  softening  in  the  posterior  part  of 
tlie  nie(hdla  of  varialde  size,  commonly  extending  somewhat  acroKs  the 
median  line.  The  individnal  branches  of  the  vertebral  arc  sometimes 
the  seat  of  thrond>osis,  bnt  nsually  the  seat  of  enilnilism,  owing  to  the 
angle  at  wlueh  thi*y  arise.  Tlimnibosis  of  the  liasihir  i>  not  ver%'  aa- 
common,  ami  when  the  clot  extends  from  the  vertebral  there  is  sotteii- 
ing  (d'  both  mednlla  and  pi>ns — not  an  nnnsiial  condition.  Sinu-ttmi 
the  region  of  softening  cxteiiils  from  the  upper  part  td'  tiie  pons  to  tl 
lower  part  of  the  nietlulla,  and  takes  in  a  large  part  of  the  transvei 
extent  of  the  parts.  On  the  other  hand,  there  may  bi'  a  single  sm 
spot  of  softening  or  a  nund>cr  (d'  small  sin^ts.  \"ery  seldom  no  elmn|»i 
in  the  vessels  can  be  fouml  to  aceonnt  for  the  softening.  Such  e 
are  ja-obably  instances  of  j)oli(miyelitis  hidbi,  and  are  donbtleSvS  of 
terial  origin. 

Symi^toms, — As  might  be  expected,  the  symptoms  of  occlusion 
the  bulbar  arteries  vary  considerably  acconling  to  the  situation  an«l 
extent  of  the  lesion  or  lesions. 

In  a  considerable  ])ro])ortion  of  cases,  perhaps  the  majority,  the  om 
of  the  sympttmis  is  acciimjKiinicd  with  sudden  ivr  rapid  loss  of  conscioi 
ness.     in  this  condition  death  may  occur  in  the  course  of  a  few  secon 
or  minutes,  and  in  such  case*  the  lesion  has  usually  l>een  large  and  ha* 
im[>licate<l  the  |Hms  (Hover).     In  the  cases  where  ajvoplexy  ha.s  V 
aljM-nt   tlu"    onset   has  generally   been  attended   by   vertigo,   vomiti 
hea«laclu%  drowsiness,   etc.,  after  which   the  signs  nf  Itulbar  pandvi 
liave  made  their  appearance.     Weakness  and  disturbances  of  sensibili 
in  the  limbs,  nsually  on  both  sides,  are  a]>t  to  attend  the  onfiet.     The» 
symptoms  may  entirely  pass  away  in  u  few  hours  or  days,  leavi 
behind  them  only  the  distim'tively  medullary  symptoms,  or  they  ni 
continue  and  form  a  |M'nnanent  feature  of  the  condition. 

Chief  among  the  mednllary  symptoms  that  result  from  occlusion 
bulbar  arteries  arc  diificulty  or  loss  of  articulation,  dys|diagia,  rigidi 
of  the  jaw  muscles  (jM-rhaps  followed  by  weakness),  and  laryng 
jtaralysis  (uni-  or  bilateral),  with  restdting  aplmnia  and  hoarseU' 
Crossed  lii-miana^sthesia,  crosscil  tongue,  and  Ixidy  jiandysis,  and  U! 
stcjnlinos  in  walking  or  falling  tt)  one  side  (from  implication  of  the 
restiforru  body),  are  imj>ortant  hut  less  common  bulbar  symptt)nis  whicli 
possess  a  hn-ali/ing  vahu'.  TIic  motor  symptoms  referable  to  implica- 
tion of  the  general  motor  path  differ  much  in  iliHerent  cases.     The 
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paralysis  may  involve  all  four  extremities  :  there  may  be  merely  para- 
plegia of  the  legs,  there  may  be  hemiplegia,  especially  on  the  side  oppo- 
site the  greatest  bulbar  involvement  or  most  marked  on  the  same  side, 
or  there  may  be  paralysis  in  one  arm  and  in  both  legs.  Sometimes  the 
motor  weakness  shifts  from  one  side  to  the  other.  The  muscles  are 
u:>ually  rigid  and  the  reflexes  heightened.  Paraesthesiae  are  common ; 
s4imetimes  pain  is  a  conspicuous  symptom,  especially  in  the  arms  (Op- 
penheim).  Rarely  there  is  typical  hemianeesthesia  below  the  neck. 
There  may  be  some  wasting  of  tne  tongue  or  face,  but  this  is  rare,  for 
the  corresponding  tracts  are  implicated,  as  a  rule,  between  the  cortex 
and  the  nuclei  (supranuclear  paralysis).  On  the  other  hand,  in  acute 
polioencephalitis  of  the  medulla  the  nuclei  are  implicated  and  wasting 
<»ccur8.  The  mental  state  is  clear,  but,  owing  to  the  emotional  disturl^ 
ance  which  is  usually  present  and  the  difficulty  in  articulation,  the 
patient  is  apt  to  be  thought  weak-minded.  When  one  vertebral  is 
occluded  there  is  usually  one-sided  sensory  and  motor  defect,  and  perhaps 
b^-penesthesia  in  one  or  both  legs,  but  the  effects  of  such  occlusion  vary 
widely  according  to  the  variations  in  the  extent  of  territory  supplied  by 
<«e  vertebral.  It  occasionally  happens  that  an  acute  lesion  (either  oc- 
clusion or  hemorrhage)  causes  symptoms  which  are  highly  symmetrical, 
and  which  correspond  clearly  to  those  due  to  degeneration  of  the  bulbar 
nuclei.  Sudden  deafness  and  vertigo  have  been  known  to  arise  from 
occlusion  of  the  upper  lateral  branches  of  the  basilar  artery. 

Diagnosis. — Occlusion  of  the  bulbar  arteries,  and  consequent  soft- 
ening, are  liable  to  he  confounded  with  two  conditions  especially — hemor- 
rhage into  the  medulla  and  acute  inflammation  of  the  bulbar  nuclei. 
The  distinction  from  hemorrhage,  usually  diflicult,  sometimes  impos- 
sible, has  been  elsewhere  considered.  Acute  inflammatory  bulbar  paral- 
y^'iry  (poliomyelitis)  is  of  more  gradual  onset  than  the  symptoms  of 
occ-lusiiin,  coming  on  as  it  does  acutely  in  the  course  of  a  few  days.  In 
dL-tribution  the  paralysis  usually  corresponds  closely  with  that  observed 
in  degeneration  of  the  bulbar  nuclei ;  and  in  some  eases  of  hemorrhage 
or  softening  it  is  more  or  less  symmetrical  and  involves  face,  palate,  and 
tongue,  sometimes  also  pharynx  and  larynx.  The  diagnosis  of  occlusion 
frr>m  embolism  is  based  on  the  occurrence  of  the  symptoms  already 
mentione<l  in  a  patient  with  acute  or  subacute  end(K*arditis  (especially  in 
a  patient  under  fifteen).  Occasionally  the  diagnosis  is  further  strength- 
ened! by  the  occurrence  of  embolism  elsewhere,  as  in  the  spleen  (sug- 
geste<l  by  pain  and  swelling)  or  retina  (sudden  blindness). 

pRriGX<jB?is. — In  all  cases  of  thrombosis  or  embolism  of  the  bulbar 
art**ries  in  which  the  onset  is  attended  with  apoplexy  there  is  much 
flanker  to  life  for  a  time,  es|)eiMally  the  danger  of  rcspinitory  and 
canliac  failures  Another  source  of  danger  during  the  first  days  or 
WM-k-  is  pneumonia  from  the  entrance  of  food  into  the  trachea  or 
hrr»nchi.  Only  a  minority  of  the  cases,  however,  die  in  the  acute  stage, 
and  most  of  these  are  cases  of  bilateral  vertebral  thrombosis  or  of 
lia-ilar  thn»ml)Osl*<,  which  are  almost  invariably  fatal.  The  majority 
f'f  I'ai-t-s  live  through  the  acute  stage  and  undergo  gradual  improvement. 
In  a  f^-w  cases  the  bulbar  symptoms  wear  away  altogether.  Even  cases 
with  widespread  j>aralysis  (as  of  all  four  extremities)  sometimes  recover 
to  a  considerable  extent.    In  many  cases  a  condition  like  that  of  chronic 
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bulbar  paralysis  (with  tlio  important  exception  of  being  regressive  in 
tendtMiey  untl  not  progressive)  remains  over.  In  general,  if  afttr  i 
month  there  is  little  inrfirovement  and  paralysis  remains  considerable, 
there  is  little  likelilKKxl  of  material  retrogression  in  the  symptoms. 
Second  attacks  of  similar  nature  s<imetimes  <x'cur. 

Trf:atment.— ('ases  should  be  treattnl  on  the  principles  that  apply 
to  thrombosis  and  embolism  elsewliere,  AVhen  the  symptoms  depenil 
on  thrombipsis  from  syphilitic  eutUirteritis,  eiiergetie  antisyphilitic  treat- 
ment is  indicated,  and  may  be  safely  employed  in  doubtful  cases  in 
which  the  patient  is  under  sixty  and  endiolism  can  be  excluded. 
During  the  acute  stage  the  heart  must  be  Ptinndated  by  mean?  of  str\-ch- 
iiine,  digitalis,  and  alcohol,  according  to  the  conditions,  and  pndongwl 
artificial  respiration  may  be  necessary.  The  bowels  should  be  kqrt 
ojwn,  but  there  should  Ix^  no  violent  purging.  The  patient  sliould  lie 
flat.  It  is  necessary  to  see  that  the  jiatient  does  not  die  of  inanition, 
and  it  may  be  necessary  to  feetl  through  a  tube.  Tlie  increas«i  suscep- 
tibility to  lobar  pneumonia  must  be  kept  in  mind. 


HEMORRHAGE  INTO  THE  MEDULLA;  HEMORRHAGE 
INTO  THE  PONS. 

Definition. — ^Extravasation  into  the  substance  of  the  medulla 
from  rupture  either  of  a  bulliar  vessel  or  of  a  vessel  of  the  jvons,  with 
Bubsequent  extension  into  the  medulla.  Usually,  hemorrhage  into  the 
medulla  is  by  extension  frrtm  the  pons,  and  on  this  account  it  is  d«?- 
sirablc  to  consitler  together  the  bulbar  and  the  pontal  extrava.*yitions. 

ETloLfKiY. — The  causes  (d*  bulbar  and  pontal  hemorrhjige  an^  the 
causes  of  cerebnd  hemorrhage  in  general.  The  degenerative  period 
of  life,  overwork,  mental  excitement,  and  sudden  exjxisure  to  cold  are 
the  conditions  that  favor  such  hemorrhage.  Occasionally  multiple 
punctate  hemorrhages  into  the  pons  have  Ix-en  caused  by  severe  con- 
cussion of  the  head.  The  rigidity  of  catalepsy  has  been  knowTi  to 
determine  minute  extravasations  into  the  vagus  nuclei  of  the  meilulla. 
Hemorrhage  limited  to  the  medulla  is  very  nire.  H<-mHrrhage  into 
the  pons  is  uuconmion  as  compared  with  the  frecpiency  of  hemorrhage 
into  the  internal  capsule,  and  is  of  alxjut  the  same  actual  frequency  as 
hemorrhage  into  the  cerebellum. 

pATHOiAXiY.— The  hemorrhage  is  commonly  from  a  small  artery 
that  liiL-^  been  weaken*'*!  by  athemma,  and  in  a  certain  numljer  of  eases 
(probably  a  ndnority)  the  bleeding  ha.**  followed  the  symptoms  of  an 
aneurysm.  Karely  tlio  henM>rrluige  is  capillary,  and  results  from  the 
vascular  changes  incidental  tt*  pernicious  ameraia  or  leui'ocythfcmia.  The 
extmvasation  is  then  usually  small.  The  vessels  ordinarily  involved 
in  the  pons  are  the  median  bnmches  of  the  basilar  artery,  which  ex- 
plains the  frequency  i»f  hemorrhage  near  the  median  line.  The  hemor- 
rhages are  often  spheroidal  iu  sha|)t%  and,  owing  to  the  resistance 
ofiered  by  the  raphe,  are  generally  limited  to  oue  side.     When  there  is 
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ipture  of  a  small  lateral  hrant'h  (tf  a  intMnaii  artery  the  bl<M»(l  may 
ctencl  transversely.  Rupture  of  a  radieuliir  (lateral)  hraneli  is  rare. 
When  sueh  rupture  occurs  tht*  lu'aiK'li  to  the  root  of  the  Kfth  nerve  is 
^Bp<»st  often  involved.  A  hemorrhage  nf  eoiisiderahle  size  is  liahle  to 
^Kxtend  into  the  medulla,  into  the  middle  peduncle,  or  to  hurst  into  the 
^Kkurth  ventriele,  aceordiug  to  its  situation.  When  the  extravasution 
^Bi  into  the  medulla  it  is  usually  from  a  meiliau  artery,  and  is  very  apt 
^Bd  break  into  the  fourth  ventriele  or  into  the  meninges. 

Symptoms. — The  majority  of  eases  (tf  hemorrhage  into  the  medulla 
die  in  a  few  seeonds  or  niiimtes  fnjm   iuterfereiu'e  with  the  respiratory 
and   eanliae  nuclei.      INually   there    is    sudden    hkss  of  consciousness, 
nope  often  without  than  with  convulsions.     Weakness  in  the  limbs  is 
ire,  because  the  It^sion  is  generally  |)osterif>r  to  the  pyramidal  tract. 
9times  death  does  not  occur  for  several  hours,  and  very  rarely  the 
Bxy  is  reeovere*!   fi^mi  and   leaves  behind  it  a  bulbar  paralysis. 
Vfr  rarely,  too,  bulbar  jxiralysis  of  acute  (not  sudden)  onset,  trithoiU 
|i»s->  of  c<insciousness,  results  front  a  medullary  henmrrhage  (Senator). 
hemorrhage  into  the  pons  is  geneniny  attended  with  initial  loss  of 
wuisciousness.     In  48  of  78  cases  of  })artial  hemorrhage  death  occurred 
rithin  twenty-four  hours  (Bode),  and  lias  been  known  to  occur  in  seven 
jinutes  (Miekle).      Convulsions  at  the  onset   are   usual.      They  are 
ieral  and  epileptiform  as  a  rule,  but  may  affe<'t  the  legs  only — a  very 
loteristie  symptom.      Paralvsis  is  generally  present,  and  is  usually 
pral,  but   may  be   hemiplcgic  {crossed  or   common).      Aua'sthesia 
wv    be   associated    with    tlie    paralysis   or    exist    alone.       Commotdy 
pupils  are  pin-(xiint,  o<_'casionally  they  are  dilated.     Vomiting  is 
iften   present ;    the  temperature   is  apt  to   be  hyperpyrexia  I,  and   the 
p»ipJmtion  is  iLsually  stertorous  or  gas}ting  or  Cheyne-Stokes.     In  non- 
Eital  r:v*es  there   is  either  no  loss  of  ecmseiousness  or  the  loss  passes 
iwny   in   a    few   hours.     Tlie  remaining  motor  and  sensory  symptoms 
liffer  considerably  in  di  He  rent  cases  (see  Cerebral  Ijocalization,  p.  *2y3). 
Iemiph*gia,  crossed  or  common,  is  fre<juent.     Rarely  there  is  crossed 
bemiameslhesia,  which  is  apt  to  be  assi>ciate<l  with  staggering  to  one 
|i*le,  owing  to   irritation  of  the  mid<lk*   peduncle  of  the  cerel>ellum. 
Doa^iderable  mental  loss  is  not  rare. 

DlACiXosis.— The  diagnosis  of  bull>ar   hemorrhage  is  always  un- 

prtain  and  generally  impossible.      It  may  he  confounded  with  almost 

^iv  one  of  the  causes  of  sutldcn  death  or  apoplexy.     In  eases  wliere  the 

bxUtence  of  a  bulbar   paralysis  can  he  matle  out  there  is  always  the 

pibility  of  hemorrhage,  even  if  the  onset  is  acute  and  not  sudden, 

there  hits  been  no  loss  of  consciousness,  but   the  prohahilities  in 

ach  csi^u/s  are  always  much  in  favor  i>f  acute  softening  of  the  nicdnlla. 

The  diagnosis  of  partial  hemorrhage  in  the  stage  of  unconsrifnisness 

m  only  lx»  made  when  some  form  of  crossed  paralvsis  is  detected,  but 

lay  Ik*  sus|)ected  in  the  absence  of  crosstHl  paralysis  if  there  is  great 

rmburnfjsment  of  respiration  associated  with  rejwpated  vomiting  or  pin- 

int  pupils,  or  hyperpyr».'xia  or  convulsive  movements  limited  to  the 

legs.     In  the  ])Ost-apoplectic  stage  the  diagnosis  is  based  on  the  presence 

>f  hntalizing  symptoms,  some  of  whi<'h  have  been  mentioned  in  the  pre- 

?i*ding  section  (see  also  Cereltral  Ijocalization,  p.  293). 

Prooxosii*. — ^The  desperate  nature  of  the  prognosis  in  bulbar  hemor- 
Vot.  IV.— I  a 
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rhage  is  evident  from  what  has  been  said.  Recoveries  from  bulbar 
hemorrhage  are  extremely  rare,  but  do  occur,  especially  where  loss  of 
consciousness  is  absent  or  lasts  only  a  few  minutes  or  hours.  Probably 
four  fifths  of  all  partial  hemorrhages  lead  to  death  within  t\i*o  days.  If 
the  initial  loss  of  consciousness  lasts  more  than  six  hours,  the  result  is 
almost  invariably  fatal ;  if  it  lasts  only  a  few  minutes,  recovery  is  prob- 
able, although  a  second  large  hemorrha^  may  succeed  the  first.  The 
outlook  is  also  very  bad  where  the  apoplexy  is  ingravescent.  If  there 
is  recovery  from  a  first  seizure,  there  is  always  the  possibili^  of  recur- 
rence, and  the  likelihood  of  this,  which  cannot  be  estimated,  is  always 
increased  if  the  patient  is  unable  to  take  the  proper  precautiooaiy 
measures. 

Treatment. — The  problem  of  treating  bulbar  hemorrhage  is  one 
which  very  seldom  arises.  When  it  does,  the  treatment,  like  that  of 
pontal  hemorrhage,  consists  in  quieting  an  overacting  heart  or  of 
stimulating  the  nagging  cardiac  and  respiratory  functions  by  means  of 
strychnine,  alcohol,  and  digitalis.  In  pontal  hemorrhage  the  respin- 
tion  must  be  carefully  watched,  and  artificial  respiration  may  be  neces- 
sary during  an  entire  day.  Where  recovery  has  taken  place  recurrenoc 
is  to  be  guarded  against  by  means  of  rest,  quiet,  and  the  avoidance  of 
mental  excitement  and  alcoholic  stimulation. 
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DISEASES  OF  THE  liRAIN. 

By  J.  T.  ESKKIDGE,  JL  D. 


Oerbbbal  Localization. 

ExPKRiMENTAL  investlgiution  nnd  t'Uiiioo-patlnilotrical  observation,  as 
wril  Hs  ihr  strut'txiral  or^atii/iition  of  the  hniiji,  ti\\  point  foiiolusively 
to  «H»rtain  |M»rtions  of  thi'  t'lUTjiltalif  nmss  In-in^  endttwt-d  with  special 
funrtion-i.  While  the  stiuly  of  limitefl  portion.^  of  the  hrain  lias  h>d 
tn  im)>ortant  results,  we  shiiuld  ever  heiir  in  iniiitl  that  the  entire  mass 
l-*  eapuhU^  of  aetin«;  as  a  wimle,  ami  prohahly  does  so  in  tJie  perfonnanee 
of  its  higher  or  j>syeholojt;ii-  funetioiis.  It  is  probable  that  all  the  fuiir- 
tiofiH  of  the  human  or^nisni  have  their  highest  reprcsenbitives  in  the 

bnil  CHjrtex,  anil  there  may  he  a  speeialized  centre  for  the  immediate 
mtrol  of  each  fonetion  ;  bnt  every  ]M»rti<tti  of  t lie  hrain  is  s<»  intimately 

inectifl,  either  direetly  or   indire<'tly,  with   othur   iwirtions  that   tlie 

ion  of  the  seeondary  or  relative'  wntres  st»  mask  the  fiinetional 
m-tivity  of  the  primary  ones  as  to  obseure  their  indtvidiiality,  exeej>t 
for  aets  thnt  are  so  highly  speeializeil  ius  to  lieeome  partially  reflex  or 
aiitomatie  in  their  eliHrjwter.  v\t  all  events,  while  onr  knowledge  of 
liniiteil  j)«irtions  of  the  brain  is  het'oniing  each  year  more  dL'finite,  bnt 
little  pn)gress  has  been  made  in  ih^trrmining  the  functions  <>f  tlie  un- 
known i>r  "  hitrnt  regions." 

A  thomugh  knowhnlge  of  the  gross  and  microseopie  anatimiy  of  the 
lolie^,  iti^iiiVH,  and  eonvtdiitirins  is  neeessary  to  an  intelligent  and  eom- 
lirehensive  study  of  the  l*»eali«ible  functions  of  the  eerebnil  cortex, 
l»ut  the  fspjiee  into  which  this  article  must  be  i-ompresscd  is  entirety 
ifind»Hjuate  for  a  di^^enssion  of  this  snbjeet.  For  a  detailed  account  of 
thr  dt^'Hption  <»f  the  eerebnd  cortex  the  reader  is  referred  to  works  i>n 
■luitoniy.'  The  lobes,  iissures,  and  convolutions  of  the  lateral,  median, 
And  Uisilar  snrfa<'es  of  the  <"erel)rnm  are  shown  in  Figs.  31-.'i.'i,  ex- 
empt n  small  lobe,  the  island  of  Rcil,  or  insula,  which  is  covered  by  the 
►|M^rcuIum.  The  latter  is  formed  by  the  extx-nsion  d<»wnward  and  jiuie- 
tiou  of  the  ascending  frontal  and  ascending  parii'tal  convolutions  **  l>ch>w 

•  Jo  A  liii-Bixtk  on  Nemnn  Diiteate*  by  Amtriean  Author »  will  be  found  a  carefully 
mptred  wtiele  r>n  the  fmes  and  minute  nnntuMiy  of  the  cerebral  eortes  bj  C.  K.  Mills, 
l9 aaooactiofi  with  (he  pubjeet  of  eerebnd  I<x^ili/,ntion. 

'  Thar  are  ttXno  known  ns^  tlje  anteriur  ami  fiosierior  ceMlml  convolutions. 
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Lateral  aspect  of  thp  left  hi*mi cerebrum  :  F,  frontal  lolni:  P,  parietal  lobf  ;  0,  f^cfipitjil  lul-e   T 
lemiHiro-stihi'iioidal  lot»f ;  .S.  lissure  of  Sylviufi  :  .V.  lioriztnitMl-,  >".  iwceiKliti-.-  — 
saint ;  r,  siik-ns  contrail;;  or  fissure  of  Rolando:  A.  anlurior  central  or  HscenMin^  \ 
lution;  B,  posterior  renlral  or  ftsren«Vlrxi|f  jwirk'tal  eonvoluti«m :  F\,  Fup?rk.r,  I 
h\,  inreriur  fronUl  convulnlionR  ;  /i,  sufH-rior,  ami  /..  inferior  frontal  siitius ;  /*. 
tralii^;  l\,  »iiiH»rii»r  nark'tal  <ir  p*>»<toro-parletiil  lobnle :   /'j,  inferior  [>arietai  1 
gyruK  KUpramttrg^liian^;  /*«.  jfjTUs  annularis  ;  i>,  tmlcns  intraparietalls;  ^m.  tif 
caHofio-marpinal  lissurc;   Oi.  llrM,  O3,  »eoond,  Oj.  thinl  oecipltal  convih 
occipital  fls.siire;  4ji|,  HulcuHm'ck|>iml)B  transverauH  .  f>t,  suUniKCH-oipitalis  Icn- 
7*1,  first.  7.,  K'(  itnd,  71%,  temjKirti-isphenoidal  eonvnhuinns ;  ?,,  Hrst.  /j,  sovoikI,  i       ^ 
rifisurei*  (lettering  actiording  to  Ecker). 

the  lower  end  of  the  fissures  of  Rolando.     In   raising  tin*  njH^rcnluai 
the  main  stem  of  tlie  fissure  of  Sylvius  is  exposed,  in  which  lies  tlie 

Fio.  32. 
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MMSmi  mrlkce  of  the  ritrht  hcmlocrebmra :  fX",  cori>us  callosum  ctit  through  the  centre :  Qf,  \ 
Ibrotoatiu :  //,  pfjrni*  hiprKwarapi ;  A.  miIcub  bipiKnampI ,  V,  uncinate  jo'rus  :  "».  sulcun  c«] 
mnr^W'-ii-      ^■,_  iiictiiHn  surfii<-e  of  tlie  fir*!  frontal  rtnivolution :  ^terinin/.i   i...rii,,i.  ,if  ) 
Kii '  '1^  flt«ure  of  Kolamln ;  A,  H«ic»m]ius  fmiitiil  ;  /?,  aseeiHliiiL'  ! 

I':  O,,  cuiieu»  :  /\>,  pnrlolo-.K-cijiltttl  tlsMire;  o,  KUlciis-iKM-ip!! 

fall are:  ix' ,  sii|K'rtor;  ik-".  inferior  rainuK  of  the  »ame  ,  />,  tjjrus  ili..    ...::.,  /,. 

oeeipitu-ienijH)rali«  lateralis  (lobulus  fU»ifurmi») ;  Tj,  jr>TU*  oecJplto-temporttliii  uiv\iUii»  \1§ 
ulus  Ungiialis) ;  cj,  collateral  or  «K-eipit»f-teinp<jml  HKBur«. 

island  of  Reil,  itself  comp>sed  of  several  small  convotntions.         ^^ 
parietOHX'cipital  fissure  whieli  forms  the  anterior  bountlary  of  the  oecip- 
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lobe  extends  but  a  slight  distance  oii  tlie  lateral  surface  of  the 
that  the  convoliitioii.s  of  the  teniponil  juid  parietal  regions  are 
rt'ntiv  continuous  with  tliose  of  the  <H'ci|iit!d  1«>1«-. 


1, 


Cortical  Localization. 

}  of  the  lesions  prtKluccd  by  ilisease  are  strictly  limited  to  the 
c,  and  those  of  an  ex^H^rinieiital  characU'r  often  involve  the  sub- 
al   region.     Even  when  electricity  is  employed  to  stimulate  the 


Frii.  33. 


I  bt-low  :  /',,  fir>.l  frorittil  i  dnvolutiMn  Kr  joru.'<  rcPtiis  ;  f,,  middle  or  Bpcnml 

tlij«« :  Fa,  iufvrUfT  i>r  Oitnl  frontnl  ■■involution:  /,.  wulriin  "iriictririns:  ft,  suU'uh 

lllrcl  or  liif.  ri..r  t.nijH>r<>  ^ph«iiottl«l  r'.iivohition  ;   7*«,  RATUs  fnfiplto-temiift^ralls 

^'  fi,  K'yrii»-  iK-tlpitt.  toniiMirnii>  nu.llalis'  iluliulus  Hnt'Uftllsi ;  L,. 

rior;  /,.  siilnin  U"fH|«.n.-sjihin.ii<)uli!*  lnft'rii>r  nr  tliir«l  It'itiptiml 

^r- ■  -i»rv:  fx\<'«U-uriiu'MsHuit; ;  r.tyrii^  iinoiimtU!';  r/i,ii|iik-cliiusinu; 

•titin  .  A  A',  I  run.  ctrvbri  (lettering  according  lo  Ecker). 

is   ini(M»s>tl)Ie  to  limit   tlie   t'tfrets  of  the  current  to  the  pray 
If  prrater  <^re   were   used    in    trviiip  to  distintjuish  between 
U<if  pnnOy  cortical  irritation  and  dcstructi«>n,  and  tlie  [jhcnom- 
follow  when  the  rortex  and  whiti'  siibstan<-e  immediately  1k*- 
iimnltan»M)iisiy  inv<ilviHl,  it  is  pii>sihlf  (hat  we  should  scwtn  be 
sii>n  of  more  acfuruto  and   riliabU>  information  rt-j^tirdinje:  the 
^nf  the  cerebral  cortex. 
I^eftontal  Cortical  Region. — All  that  portion  of  the  cortex  in  front 
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of  a  lino  drawn  on  the  soiil|),  1  inch  tu  1\  indies  anterior  to  the  fissure 
of  Rolatnlct  anil  parallel  to  tins  tissiire,  rniiy  he  desitrnated  the  prefrouijil 
t'ltrtif'iil  region.  This  is  elassot!  aninnj;  the  so-eiiUed  hitent  rejn<^ti«^  <it' 
the  hniin^  because  itti  ftinetions  are  nctt  w^'ll  known,  and  from  the  fact 
that  hvions  in  it  are  often  itttended  hy  indefinite  «yniptoins.  The  am- 
chisions  of  Ilianehi '  in  an  admirable  paper  in  whieh  he  reviews  th»? 
different  theories  in  regard  to  the  fnnetirms  ui'  the  fnuilal  lobe,  and  pivfs 
detailed  results  of  his  own  earefully  eontlueted  ex|K'ritnents  on  twelve 
monkeys  and  six  dogs,  may  be  briefly  snninied  up  thus  :  Upon  the  in- 
tegrity of  these  lobes  depends  the  co-tjrthnated  psych  ie-al  j>ersonality  of 
the  animal,  and  their  destrnetion  is  followed  by  the  Iosj*  of  that  ]iKych- 
ieal  tone  eonimon  to  the  animal  or  indivithud.  There  are  no  known 
centres  in  the  frontal  lobes  in  whieh  special  funetinus  are  loeulizid)le.  yet, 
somehow,  in  this  portion  of  the  brain  are  fnsed  and  eo-<»rdinate<l  the 
psyehioal  results  <if  all  sensory  nitttor  impressions.  The  animal,  the 
frontal  lobes  of  whieh  have  been  mutilated,  ceases  to  show  appreeiatinn 
of  friendship  or  kindness,  and  becomes  unsfjciable,  tinned,  sexually  ].ht- 
vertcd,  and  filthy.  The  frontal  lobes  are  hilatend  in  their  action  in 
man,  and  a  non-irritative,  slowly-<lev<'h)]H'd  lesion  may  almost  ootn- 
pletely  destroy  the  farrctittn  of  tnn-  loin-  without  giving  rise  to  apj)re- 
ciable  symptoms.  Sudden  aeute  or  irritative  lesions,  sufHeiently  exten- 
sive to  interfere  with  function,  cause  a  train  of  mental  symptom©  cha- 
racterized by  weakened  jjuwer  of  concentrating  attention,  slowness  of 
perception  and  apjnvciation,  lessened  will, judgment,  and  reason.  Com- 
plex intellectual  processes  are  n<i  hmgci-  possible,  and  sustained  atten- 
tion is  equally  difficult.  Xt>t  infrcfpu-ntly  the  individual  Itceomes  irri- 
tabli',  suspicious,  and  impatient  ;  the  nnu^d  tone  may  be  weakeue*!  and 
orilinary  neatness  is  often  uegleeted,  Ineonirdinate  movement-^  similar 
to  those  observed  in  lesions  of  the  eerehellum  have  been  observe*!  in 
disease  of  the  frontal  lolx'S,  but  these  are  usually  met  Nvith  in  eertjiin 
eases  of  timior  of  this  region,  (See  Tumors  of  the  Frontal  Lobes 
p.  4<i8.) 

Motor  Localization. 


eort^f^ 


It  need  not  concern  us  here  whether  those  portions  of  the  eort 
which  are  commonly  known  as  motor  arc  purely  motor  in  their  function, 
as  Ferricr,  Mills,  and  a  nundn-r  ui'  others  still  nuuntain»  are  motor  an<l 
sensory,  as  argued  by  a  lutst  of  able  4vbscrvcrs,  ov  arc  purely  kina?stheti(', 
as  first  advMcated  by  JJastian,  The  fact  still  rcmaiTis  fi>r  practical  pur- 
poses— and  the  |M»ints  discussed  in  this  article  will  be  limited  to  thost^  of 
a  practical  character — that  irritation  or  de.>truetinn  of  the  cortical  suh- 
stiiiice  over  certain  areas  of  tlu'  brain  will  usually  result  in  the  manife-- 
tation  ui'  motor  phenomena.  It  is  jvroliable  that  there  is  no  cortical 
centre  for  a  single  muscle,  except  possibly  for  the  diaphragm,  and  as  yet 
none  has  been  isolate<l  for  this,  U*  my  knowlcilge.  (Atrtical  centrei^i  seem 
to  preside  m'cr  the  action  ftf  groups  of  muscles  that  act  in  association 
for  the  |M'rformancc  of  definite  mcfvcments.  The  '*  absolute  **  centres 
of  Exner,  those  the  irritation  or  destruction  of  which  nirely  fails  tii 
pnjiluee  motor  disturbance,  are  proliably  comparatively  well  defined  an<l 
limited,  and  the  "relative,'^  tbi>se  the  irritation  or  destruction  of  which 
'  Biauchi:  Brain,  part  Ixxii.,  Winter,  1895,  p.  497. 
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ff|Uoijtly,  but  l)V  no  meaiw  oonslautly,  ivsiilt.s  in  niutor  phctumiona, 

illy  defined  and  extend  over  a  greater  area.     Wliile  the  "absolute" 

L-ntres  nmy  not  oveHap  eaeh  other  to  a  great  extent — but  tliis  is  by  in» 

li>*  certain — it  U  quite  evident  tlint  the  "  relative  ■'  ones  do.     From 

.•t  that  eentres  uo  overhif)  eaeh  <jther  the  ilitiientties  surronndirtg 

lec'umte  cortieal  localization  are  greatly  etihaueed.      Irritation  of  a  eor- 

tieal  motor  centre  will  give  rise  to  spasui,  and  destnietion  to  paralysis, 

"in  definite  groups  of  muselo8  on  the  opjwsite  side  oi'  the  body ;  but  it 

must  h«?  reinembere<i,  in  the  application  of  the  ]>rinciples  of  eerebral 

enlization  to  the  study  of  the  seal  of  foeal  lesions  of  the  hrain,  that 

lit  is  not  necessary  that  tlie  morbid  proeess  must  oeeiir  within  the  t-eutre, 

ind  thus  irritate  and  destroy  it,  to  cause  spasm  or  jiaralysis  iu  a  group 

Bf  muscles.     A  lesion  oceiUTing  some  distance  fntm  a  centre  tuay  affect 

trio  \*arion>%  indirect  ways — iiy  pressure,  by  irritative  inhihitioji,  t>r  by 

liar  disturbance.     Sufficient  time  must  be  allowed  to  elajtse  after 

I  developnu'Ut  of  a  lesion  to  get  its  jierruauent  ertects  upon  a  eeutre. 

Oinfm  are  alimjst  valueles.s  for  the  study  of   loi-alizjitiou   unless  every 

y  precaution  to  prevent  erroneous  conclusious  lias  Ijcen  ein|iloyed. 

len  or  acute  extensive  morbid  processes  do  not  occur  in  the  motor 

entres  without  giving  rise  to  IrH-aliziug  sympt(»ms,  provided  the  general 

iTH»nil  functions  are  not  so  proibundly  disturbed  by  sh<K'k  that  their 

limuiitV'5*tation  is  impossible;  but  chrouic  lesions,  such  as  turnors  or  ab- 

KH-sjy.rs,  may  in  pare  instances  develu]>  in  siu'h  centres  without  being  at- 

lencbHl   by  distinct  symptoms  of  their  seat.     Such  occurrences   nmve 

Isiothing  iK'Vond  the  fact  that  nerve  tissue  is  niurli  more  tolerant  of  slowly 

I  developing  lesions  than  of  those  that  take  them  by  stonn.     It  is  pi-ob- 

able  tliat  in  the  former  case  many  of  the  nerve  fibres  have  been  dis- 

iplaced  rather  than  destroyed.     Broadlieut  was  the  first  to  direct  atten- 

Ition  to  the  fact  that  muscles  that  act  iii  assm-iation  with  similar  museles 

^f  the  opposite  side  are  eontrolled  to  a  greater  or  less  extent  by  the 

centres  in  both   hemispheres,  and  ihe   unilaterally  acting  muscles  are 

[largidy  repre>c*nted  by  cortical  centres  in  one  hemispliere.     The  nearer 

lihe  distal  portion  of  the  extremities  the  luore  highly  specialized  and  the 

I  more  unilatend  in  their  actions  are  the  muscles.     The  hand  tuuscles  are 

fnion'   unihiteral   in   their  action,   bec^iuse   they  are  better   I'lUieatetl   to 

R.pi'**talix<Ml  movements  than  thi>se  of  the  foot.     Tlie  nuiscles  cotnerned 

jiu  turning  the  eyes  in  ditferent  «lirections  are  probably  th*-  jau'est  type 

l«if  bilaterally  acting  muscles,  but  those  oi'  mastication,  deghitition,  the 

[trunk,  and  many  others  belong  to  this  cla.ss.     The  more  liighly  siKrial- 

XUk-il  u  group  id' muscles  in  their  unilateral  action,  the  moiT  complete  and 

ItHTmanent  the  ])aralysis  from  a  unilateral  cortical  lesion,  and  t!ie  more 

intimately  muscles  are  associatiKl  in  aetiou,  with  t*t»n>*s]iouding  ones  on 

the  opjxjsite  side  of  the  body,  the  less  comi>lete  and  the  more  transient 

[the  jMindysis  from  a  unilateral  ccrcliral   lcst(»». 

¥\g».  34,  3o  give  the  probable  motor  area  of  the  cortex.     It  iucludes 
Ion  the  latcTsd  surface  of  the  bniin  the  two  central  couvoluticms,  A,  F.,' 
i  A.  /*,,'the  bas«'  of  the  superifu*  frontal  and  ]>rohaldy  the  posterior  extrem- 
ities of  the  second  an<l  third  frontal  <'(uivolutioiis.     Sojue  dituht  that  the 
wvoml  and  third  fronted  I'oiivohitions  are  roneern<'<l  in  musctdar  move- 
meutw  in   man,  although   it  seems  to  lie  adndtted  that  they  are  in  the 

'  Aacefuling  frontal.  '  Aitcending  parietal. 
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nmakt^'y.  On  the  nu'dian  surface  of  the  licmispliore  the  paracontntl 
Iftljtik'  junl  tilt'  ptstcriiir  ixtrttoii  of  tlit*  niarginiil  convtilution,  a*  fir^t 
(leniimstrati'tl  hy  Horslcy  ami  Sehafer,  are  part  of  the  motor  area.  On 
tin-  luiHliaii  asjiect  i>f  t\w  hemisphere  the  foUowing  parts,  in  the  order 

Fig.  34. 
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Lateral  aspect  of  ibc  left  hemiccrebrum,  showing  the  cortical  eeotrea. 

named,  are  rrprt'scnti'*!  fnmi  liefore  haekward  :  head,  hand,  arm, 
leg,  and  t(»es.  On  the  hiter.d  surface  the  leir  is  rejiresented  in  tlif 
]n>rtiun  of  the  eentr.il  efinvohitions,  jinihahly  in  ahmtt  the  uppe 
Tlie  arm  and  hand  oeeupy  the  middle  two  fifths,  and  the  face  tlie 


trunl 

M]>]n  _ 
r  fit>h, 

lo\ter 


Fig.  35. 


>rrC. 


L  E 


(or 


Y 


o 


&VJ 


^fA 


Median  aspect  of  the  right  biuiicercbrum,  showing  cortical  centres. 


two  fifth-  ttf  these  eonvohitions.'     The  arm  eentres  extend  hi^li 
the  ascending  frontal  eonvohition,  reaching  nearly  to  the  longitudin 
fis8Hre,  than  on  the  ascending   parietal. 

'  Wills:  A  Text- Book  on  NorttUA  IH^aueji  Inj  Amcriean  AtUhortf^  p,  408. 
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Cortioal  Area  for  Lieg  Movemente. — These  centres  seem  to  be 
limited  to  a  mirrow  strip  on  the  lateral  and  median  surfaces  of  the  hemi- 
sphere, extending  anteriorly  on  the  lateral  surface  into  the  foot  of  the 
superior  frontal  convolution,  and  posteriorly  to  the  retrocentral  fissure. 
As  already  stated,  it  does  not  occupy  more  than  the  upper  one  fifth  of 
the  Rolandic  area.  The  centres  for  the  hip  and  knee  are  forward  and 
below  those  for  the  ankle  and  toes,  those  for  the  latter  being  the  highest 
and  most  caudad  of  the  cortical  motor  centres  on  the  lateral  surface. 
At  the  junction  of  the  superior  and  ascending  frontal  convolutions  there 
seems  to  l)e  a  centre  for  movements  of  the  foot.  The  hallux  or  great 
toe  is  represented  by  a  centre  just  in  front  of  the  highest  part  of  the 
fissure  of  Rolando.  The  leg  centre  on  the  median  surface  is  apparently 
confined  to  the  paracentral  lobule,  w^ith  the  parts  above  the  knee  repre- 
sented forwanl  of  those  below  it.  Only  a  few  lesions  limited  to  the  lee 
centres  have  been  recorded  in  man.  Horsley*  has  reported  a  case  of 
traumatic  epilepsy  in  which  the  initial  convulsive  movements  began  in 
the  great  toe.  On  the  removal  of  the  lesion,  a  dense  and  cystic  cicatrix, 
from  the  upper  end  of  the  ascending  frontal  convolution  the  fits  ceased. 
In  the  same  paper  the  author  refers  to  another  case,  a  tumor  of  the  brain 
weighing  four  ounces,  in  the  removal  of  which  the  cortex  immediately 
in  fVont  of  the  upper  extremity  of  the  fissure  of  Rolando  was  excised. 
The  only  permanent  paralysis  following  the  operation  was  limited  to  the 
great  toe.  Mills*  reports  a  case  of  gumma,  involving  the  upper  fourth 
of  the  preoentral  and  a  small  segment  of  the  postcentral  convolutions, 
in  which  the  patient  had  convulsions  beginning  with  twitchings  in  the 
toe  and  foot.  In  a  case  recently  observed  by  me  the  entire  right  leg 
was  paralyzed,  and  ankle  clonus  was  present  in  the  left.  A  tumor  in- 
volving the  leg  centre  on  the  left  lateral  surface,  but  extending  to  the 
nie<liun  surface  and  irritating  the  median  surface  of  the  leg  area  of  the 
op|x>site  hemisphere,  was  diagnosticated.  E.  J.  A.  Rogers  successfully 
r*-move<l  the  growth,  which  proved  to  be  a  gumma.  Centres  for  niove- 
m«'nt«'  of  the  trunk  muscles  occupy  a  larger  surface  on  the  median  than 
«»ri  the  lateral  surface  of  the  brain,  and  are  just  forward  of  the  area  in 
which  the  centres  for  the  leg  are  found. 

Cortical  Area  for  Arm  Movements. — This  area  occupies  the  mid- 
dle two  fifths  of  the  Rolandic  region,  spreading  over  both  central  convo- 
lution^.  but  extending  higher  in  the  ascending  frontal  than  in  the 
a-^.t'nding  parietal.  A  lesion  in  the  uj)per  portion  of  the  ascending 
t'n»ntal  <*onvolution  near  the  longitudinal  fissure,  esjx'cially  if  it  extends 
forwanl.  may  jiaralyze  the  arm.  Fig.  84  shows  the  relative  positions 
«»f  the  subdivisions  of  the  arm  area.  The  shoulder  is  highest  and  for- 
wanl. the  ell»ow  n<*xt  bi'low  and  behind,  then  come  the  centres  for  the 
wri-t  and  fingers  in  the  order  named,  in  front,  and  the  thumb  centre  is 
Th«'  |iiwe-t  and  l>ehind.  The  carefully  conducted  experiments  of  Beevor 
and  If of'ley  on  th«'  brains  of  monkeys,  and  numerous  observations  made 
by  a  liM-i  of  neurologists  by  means  of  the  faradic  current  <)n  the  human 
brain,  leave  little  doubt  concerning  the  accuracy  of  the  subdivisions  of 
ihf-  arm  anii  as  here  given.  Mills,  Keen,  an<l  numerous  otliers  liave 
made  <areful  observations  tending  to  establish  the  relative  })ositions  of 

'  Am^rimn  Journal  of  the  Me<Ucnl  Srienrfjt,  April.  18^7,  p.  3<)«J. 
*  A  Trrl'Book  on  Servtmt  DiwuMA  by  Americnn  Attthoiii,  p.  413. 
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theso  contres,  rVtirin^  the  past  two  yeais  I  liave  stimulated  the  area 
ill  qUL'stion  on  eiglit  ditlbrent  occasions  in  the  human  subject  by  mear)js 
of  the  Kec^u  double  cleetroilo,  attached  to  a  FIcmming  faradic  batten*. 
I  will  only  refer  to  one  of  these  cases,  as  the  results  were  substantially 
the  same  in  all  :  On  the  removal  of  a  button  of  lw»ne  over  what  wa> 
apparently  the  middle  portion  of  the  fissnre  of  Rohindi*,  the  eleetnNlp 
was  applit  d  posteriorly  and  the  thtuiih  Hexed,  tiieu  the  in<lex  linjjer, 
folitiwed  a  secfmd  or  two  later  by  flexion  of  (he  other  ting«,'rs  of  the 
hand.  By  a  slight  niovemeut  of  the  electrode  upward  wrist  movements 
occurred  Jirst,  simn  the  arm  flexed  at  the  elbow,  then  the  arm  was  moved 
at  the  shoulder  and  drawn  across  the  chest. 

Cortical  Area  for  Face  Movements. — The  area  for  the  face  occu- 
pies the  lower  two  fifths  of  the  cortical  motor  area.  On  account  of  the 
bilateral  action  of  most  of  these  muscles  the  sub-areas  have  not  lu'cn  a.s 
well  defined  as  those  of  the  arm  and  hand.  The  lower  portion  of  the 
a.scending  frontal  convolution  is  more  concerned  in  face  movements  than 
tlie  correspond iiifi  portion  of  the  ascending  parietal,  (rowers'  thinks 
that  it  is  proliable  that  the  face  centres  extend  to  the  asc^cnding 
parietal  convolution,  but  sjiys  that  it  is  not  yet  ]>roved.  The  sub- 
area  f(»r  the  upper  jwirtion  of  the  face  occupies  tlie  highest  portion 
of  the  face  area,  and  is  probably  situatcil  anterior  to  the  fissure  oC 
Rolandoj  mainly,  if  nitt  entirely,  in  the  ascending  frontal  convolution. 
On  two  occasions,  while  I  was  endeavttring  to  <!efine  the  face  area  io 
man,  the  platysnia  contracted,  with  de]>i-ession  of  the  lower  jaw,  when 
the  electrodes  were  ajjplied  below  and  pi>sterior  U*  the  hnver  imd  «>f  the 
fissure  of  Rolando.  On  a  rep*'tition  of  the  ex|)eriment  in  XovemU^r, 
181*5,  in  a  case  of  I'pilepsy  in  which  I  desired  to  have  the  face  area  re- 
moA'cd,  tlie  (datysnia  and  pterygoid  muscles  contracted  and  depression 
and  lateral  ntovemeuts  of  the  lower  jaw  occurred .  Horsley  has  obtained 
the  same  movements  on  the  human  subject  from  stimulating  the  ascend- 
ing fnuHal  convolution  at  the  junction  of  the  midtlle  and  up|>er  thirds 
of  the  area  for  the  face.  There  are  at  least  two  sources  of  fallacy  in 
these  experiments :  AVhen  the  button  of  bone  removed  is  small,  as  it 
was  in  my  own  case,  it  is  difficult,  and  sometimes  impossible,  to  be  ^ 
tain  of  the  exact  area  excited  ;  secondly,  if  the  electric  curn-nt  is  .«<trong, 
adjacent  centres  as  well  as  inmiediate  ones  are  excited  into  activity.  In 
a  case  of  convulsions  beginning  in  the  platysma  tin-  source  of  irri?  " 
was  found  to  Im-  a  spicula  of  itone  in  the  lowot  |Mirtion  of  the  ascen 
parietal  convolution,^  A  case  of  twitching  of  the  left  angle  of  the 
mouth »  due  to  a  spasm  of  the  zygomatic  mu.scles  for  a  jwritnl  of  thirty 
months,  wa.s  observed  by  B«>rkley,  At  the  autopgy  a  notlule  of  calcar- 
e(nis  degenenition,  half  as  thick  as  the  cortex,  was  found  on  the  surfatr 
of  the  right  anterior  central  (*onvoluti4tn  in  its  lower  third.^  The  centn* 
for  the  lips  and  tongue  is  placed  by  Mills  in  the  lowest  pttrtion  of  tin- 
ascending  frontal  ^-onvolution,  posterior  to  the  ^ub-area  for  tlie  larynx. 
It  probably  extends  to  the  third  frontal  c<mvolution,  as  suggesteil  by 
Gowers.  N<»thnagel  places  the  tongue  centre  at  the  junction  of  tlie 
thinl  frontal  and  anterior  c<ntral  convolutions.     Hirt*  Iwlieves  that  the 

'  Gowers  :   Diwtgfj^  of  tht-  -NVrroiw  SijuJrm,  vol.  ii-  j>.  18. 

•  Bvron  Brnmwell:  Jirit.  Med.  Joum.,  Aug.  28,  1875. 

»  Med.  New*,  Julv  15,  1882.  *  Hirt :  Duhwjnm  </  the  JV«nxnt«  S^em,  p.  55. 
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cortical  motor  area  of  the  trijromiiuis  is  situated  in  the  lower  third  of 
•-thf  !ii«H?ndtog  frontal  and  adjniiiin^  portions  of  the  second  and  third 
fmntal  convidution.''.  Thi*  flioical  (>l>serviitinns  of  St'guin  and  (Jorol 
and  the  exj^erimental  invcstiirntions  of  Kraiise,  Senum  and  Horslev, 
and  others  .seem  to  establish  the  existetiee  of  a  hiryngeal  centre  in  the 
posteriiir  portion  of  the  third  frontal  and  adjiieent  portion  of  the  anterior 
I l^art  of  the  ascending  frontal  eonvolntions. 

*^  Cortical  Area  for  the  Movements  of  the  Head  and  Eyea. — Wliile 
the  centres  for  these  movements  huvr  b<"en  pretty  definitely  located  in 
the  monkey  by  Ferrier,  Hori^ley,  and  f>ther>,  it  is  by  tui  iiitans  certain 
that  they  (x-cupy  the  same  jMtsition  (the  iMwterior  portion  of  the  second 
ami  third  frontal  convolution'*)  in  man.  It  is  probal>le,  h(m'ever,  thnt 
I  conjugtite  deviation  of  the  head  and  eyes  to  the  opposite  side  ()eeurs  trom 
irritation  of  the  frontal  lol>e  immediately  in  frotit,  eephalad,  of  the 
pnefrr)ntal  fissurt»,  and  that  this  centre  is  most  highly  differentiated  in 
parts  ailjaeent  to  the  horizontal  branch  of  this  fissure.  In  tlie  monkey 
<  elevation  of  the  upper  eyelids  is  ciuised  l)y  exciting  the  cortex  at  the 
finU  of  the  second  trontjil  convolution  and  also  in  the  region  of  the  au- 
c^dar  gv'ru-s.  As  tlie  latter  area  is  connected  with  sight,  and  tlie  upper 
lidf*  are  raised  in  intent  vision,  the  movement  may  be  reflex  from  the 
stimulation  of  a  sensory  centre,  as  Ferrier  contends.  Tlu'  ctbservations 
of  Landouzy,  Graswt,  Rendu,  ami  others,  who  have  reported  pt«»sis  from 
l<iolated  lesions  in  the  lower  parietid  lobule,  are  oifsct  by  the  experience 
of  a  host  of  observers  who  have  carefidty  studied  numerous  cases  with 
leiitmi.'^  in  the  same  region  without  (inding  any  affection  of  the  muscle 
that  elevates  the  upper  lid.  As  the  ciu'tical  and  ocular  motor  centres 
arc  usually  bilatenil  in  their  action,  it  is  pri>bablc  that  |R'rsistent  oculo- 
ruotnr  ^xiralysis  is  due  to  a  nuclear  or  a  (>eriphei*al  lesion,  and  not  to  a 
Mtrtical  one. 


Sensory   Localization. 

The  weight  of  evidence,  experimental,  clinical,  and  patliological,  seems 
ttt  p<iint  to  less  definitely  localizahle  and  more  extrusive  areas  in  the  cere- 
bral cortex  for  the  general  sensory  functions  than  for  the  nuitor.  Those 
who  ixintend  that  the  centnd  cotivokititms  arc  purely  jnotor  and  do  not 
<Urectly  preside  over  sensation  have  well-attested  observations  to  sup- 
port them  in  their  p<isilion,  but  the  cases  with  lesions  in  the  cortical 
motr»r  area  attendeil  by  sensor)'  disturbances  are  far  more  numerous 
[jiban  tho5*e  in  which  the  interference  has  Wen  limited  to  motility.  From 
tful  expt'rimental  investig-.ition  anfl  numerous  cliiiico-pathohtgical  ob- 
[«eTvntions  Vit^tor  Horsley  was  h-d  to  lu'lieve  that  tlie  motor  area  of  the 
*  i!»)rtcx  is  en<loM'e<l  with  slight  tai-tih'  s<'nse,  a  (k-gnn'  of  muscular  sense, 
and  great  motor  n»prcsentation.'  In  an  unrcporteil  case  itf  nunc  in 
vrhieii  Clayton  Parklwll  removed  the  hand  center  for  tlie  relief  of  spasm 
Uyinning  in  the  hand  and  usually  limited  to  the  museles  of  the  hand 
and  arm,  the  resulting  pandysis  was  attended  by  nearly  absolute  antes- 
the<ia.  Jn  another  cas*',"*'  in  which  E.  J.  A.  Rogers  removed  for  me  the 
ct»rti<';d  e^'Uter  of  the  right  band  for  the  relief  of  epilepsy  of  eighteen 
years'  duration,  the  pandysis,  which  was  nearly  complete  in  tlie  hand, 
'  Tfwu.  Ckmy,  Amer.  PhyA.  and  Surg.,  1888,  p.  Ml.         •  Med.  JVckw,  Oct.  13,  1894. 
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was  not  attfndt^d  hv  any  sensory  distorlmnfe  until  the  sixth  day  after 
the  oju'ration,  and  then  it  was  limited  to  the  tips  of  the  ring  and  little 
fingers,  and  only  lasted  two  days,  notwithstanding  that  the  hand  enn- 
tinued  paralyzed  fur  se\*eral  months.  In  this  ease  great  rare  was  ob- 
i^erved  in  testing  taetile,  localization,  [Ktstnre,  pain,  and  temperature  sen- 
sations. A  featlu^ror  camei's-hair  pencil,  as  well  as  an  ana^stliesiomcter^ 
was  tisc<l  in  testing  tactile  sense.  In  a  third  ease,  in  which  E.  J.  A. 
Kogers  reecntly  reniovtHl  for  nie  the  right  face  centre,  no  sensor)'  di^ 
turbancc  foHowed,  althttugli  tiie  lower  side  of  the  faee  was  partially 
j>araly/AKl,  With  reference  to  the  eoitieal  motor  area  in  its  rtdation  to 
sensibility,  it  may  he  said  to  he  intimately  ass<ieiated  with  tactile  sense, 
especially  in  its  higher  and  mon-  differentiated  forms,  and  prohahly 
als<»  U\  a  slight  degree  with  musenlar  sense.  Injury  of  the  central  con- 
volutions is  more  likely  t(t  l)e  attentled  with  sensoiy  disturbance  when 
the  princi()al  lesion  is  cnudad  to  the  fissure  of  Rolando  than  when  it  i* 
eephalad  of  this  fissure.  While  within  the  central  convolutions  the 
existence  of  motor  centres  for  ditl'ercnt  pc)rtious  of  the  h<Mly  has  been 
demonstrated,  these  also  seem  to  be  the  scat  tu  some  extent  for  cutaneous 
sensory  centres,  sn  that  muscular  spasms  or  paralysis  from  a  c*»rticid 
lesion  will  be  atteiuled  by  subjective  sensory  disturbance  or  |>artial 
aiucsthesia  of  the  skin  covering  the  afiected  muscles.  Still,  we  have  to 
admit  that  lesions  of  the  centnd  convolutitms  in  which  no  apparent  sen- 
sory disturbance  follows  are  too  numerous  to  enable  us  to  .say  p<.i«itively 
in  what  wav  the  e(utieal  motor  centres  arc  assKMatcd  with  sensation.  , 
Suildcn  and  complete  dcstructitin  of  areas  in  the  central  eonvolnti«»ns 
docs  not  cause  alisolute  auiesthesia  in  the  paralyzed  jKirts,  such  as  foUows 
a  lesion  in  the  |X)sterii>r  portion  (»f  the  interior  capsule  ;  therefore  other 
jM>rtions  of  the  eerebnd  cortex  than  the  motor  must  possess  sensory 
function.  Xiuucrous  observations  apparently  establish  the  fact  that  in 
the  cortex  of  the  parietal  region,  more  probably  in  the  supraniarginal 
convolution,  the  sensory  centres  in  paii  are  reitrcscntcd.  The  clinical 
records  are  few  in  which  a  limited  lc*sion  on  the  median  surfaee  of  the 
brain  in  the  n-gifui  of  the  timl>ic  lobe  has  been  attciuleil  with  antes- 
tlicsia  on  the  opposite  side  of  the  body.  The  experimental  investiga- 
ti<»nsor  FeiTier,  Setitifer,  and  Horsley  seem  t<t  justily  them  in  attributing 
a  sensitry  fuurtitni  to  tliis  lobe,  but  that  it  is  tlie  ]>redomiuant  centrf  for 
general  scnsatiim.  as  Ferrier  still  contends,  cannot  be  acceptetl.  (Miarles 
K.  Mills,'  who  still  maintains  that  the  centnil  eonvnlntions  ai*e  for  nu>tor 
repr-escntation  only,  antl  that  separate  sensory  liKmlization  is  iu  the 
gyrus  fornicatus  and  hy|MH'ampal  region,  lays  coiisidendile  stress  on  the 
clinie(vpathologieal  observations  of  Savill  in  confirming  the  doctrine  of 
BejMirate  sensory  hR-alization.  One  of  the  couclusiuns  arrived  at  by  a 
study  of  the  first  case  repi>rted  liy  S:ivill  is  that  the  gyrus  fornicatus  i«< 
the  centre  for  cotnmon  sensatiitn  (ui  the  oppiksite  side  of  the  l>ody.  The 
second  case  points  to  the  |M>^terior  portion  of'  the  g\'rus  fornicatus  as  the 
cortic^d  centre  for  tactile  sensation  of  the  arm.'  It  seems  to  me,  until 
furtluT  prfkof  justifies  a  change  of  opinion,  that  we  must  assign  general 
sensory  functiors,  to  a  consiileraldc  extent  of  the  eercbml  cortex,  to  tiie 

'  .4  Trri-bnok  «■  Nrmtun  DiMennen  Ay  Ameritnn  Authorn,  p.  41'.). 
*  These  cam?i»,  from  wliich  Mills  quotes  itt  length,  aiv  re|>oned  iu  full  in  lirain, 
xiv.,  1891,  p.  274,  nnd  vol.  xv.,  1802,  p.  448. 
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itral  convolutions,  esjiecially  thr  [>o.st<Tior— to  the  parirtal  region,  to 

gyrus  fornieatus,  and  to  the  hijujocnnipal  re|a;ion.     Museuliir  sense 

\y  be  situated  in  the  |Ktrtions  of  tlie  eerebnU  cortex  in  whieh  coniniun 

Ibioeous  scmsihility  is  loeatftl,  aUhfnigh  several  observations  jioint  to  a 

irate  centre  for  this  in  Xhv  parietal  lobe,  and  Charles  Ij.  Dana  ]>laees 

in  the  inferior  |wirietal   lobule/     An  observation  made  by  Starr  and 

|c(  Vwh  p4j»nts  to  a  sepirate  centre  tor  the  memory  of  musrular  move- 

eiits  in  the  parietal  lobe.*    In  eonmicntinjij  npjn  this  case  they  say  :  "  It 

i  evident  that  the  effect  of  the  oix^ration  upon  a  spot  in  the  brain  abtnit 

the  jun«'ti(>n  of  the  superior  and  inferior  p;irietal  eonvolntions,  clearly 

rior  to  the  posterior  central  cimvolutii>n,  had  resulted  in  a  loss  of 

jlur  sense  in  the  opposite  hand  ajid  ibreartn,  withmit  any  disturb- 

of  other  seneations  or  of  the  power  of  movement/' 

Olfactory  Localization. 

Experimental  investigation  on  the  lower  animals  and  cliuico-patho- 
il  observations  on  man  connect  the  median  surface  of  tlie  uncinate 
)rro»  with  the  olfactt>ry  bulb  of  the  same  si<!e.'^  That  ibis  is  ni>t  the 
bIv  centre  for  smell  in  the  brain  is  prfvved  from  the  fact  that  a  lesion 
the  |X)sterior  or  sensory  portion  i>f  the  internal  ca])sule,  abctlisbing 
Dop.1  of  the  other  special  senses  on  tin-  opposite  side  of  the  body,  often 
'  lilarly  affect.s  smclL*  Si  that  while  the  uncinate  gyrus  is  connected 
Iriih  the  sen.se  of  smell  on  the  same  side,  tlierc  must  be  a  centre  in  the 
site  hemisphere  for  each  olfactory  bulb. 

Gustatory  Localization. 

The  fourth  temporo-spheufiidal  convolution  is  supposed  by  some  to 

l^ntaln  the  cerebnd   centre  for  taste,  but  experimental  evidence  and 

liuico-pathological  t>bservations  are  to<»  meagre  to  justify  such  a  concbi- 

[>n.    It  seems  Ix^tter  to  admit  that  we  know  almost  nothing  detiuite  of 

cortical  centre  for  taste. 

Visual  Localization. 

Plate  IV.  shows  the  cortical  visual  centre  and  the  cour^t-  of  the  fibres 
;>m   the  retinffi  to  this  centre.     Clinical   and   pathological  evidences 

^fy  the  conclusion  that  the  principid,  ami  pnibalily  the  only,  corti- 
tntre  for  sight,  in  man  at  least,  is  in  the  (M't-ipital  hJie.  Furtlier, 
Be  visual  tibres  from  one  occipital  lobe  go  to  the  !ike-uanied  siiles  of 
lch  retina,  those  tmm  the  right  occipital  lobe  supplying  the  right  half 
"  each  retina,  and  i^ice  vcrs^h  A  lesion,  therefore,  in  one  occipital  lol>e 
^troying  the  centre  of  sight  gives  rise  to  bilateral  Iionionymous  hemi- 
Qopsia,  the  blin<l  fields  being  on  the  side  of  each  eye  «ipptj>ite  to  lliat 
r  the  brain  lesion.  The  exact  IrHiitinu  in  the  iK-cipital  lolie  of  the  eor- 
il  viisual  centre  cannot  be  said  to  be  entirely  settled,  although  most 

'  Dtoa :  Text-book  on  XermtiA  Dimueit,  p.  321. 
'  Amtr.  Joum.  of  the  Med.  Sci.^  Nov.,  1894,  p.  517. 

'  Ferrier,  A    McLjuie  Hamiltnn  :  S.  1".  Mtd.  Joum.^  June,  1892;  Hugh  lings- Jackson 
il  Herror:  Brain,  vol.  xii.  p.  .'i04.  qnot«l  bv  Uowers, 
•  Cinirm  and  the  writers  qitoied  l»v  him,  sind  *evenil  peraotml  observations. 
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1  ihstTVtTs  uro  agrcvd  that  it  is  on  the  inedfan  siirfaoe  in  the  cnneus.* 
Ht^iisehen*  coiiteuik  thjit  it  is  limited  to  tlic  partji  iinme<liateh'  sur- 
rounding the  ejik'arine  tisi^ure.  Hemiano[)i^ia  ha.-*  followed  lesions  in  the 
white  suhstaiiee  in  the  apical  region  and  on  the  lateral  and  ventrul 
asj)e<'ts  of  the  oeeipital  lobe,  but  it  is  jjrobable  that  a  lesion  not  Um> 
limit wl  in  any  of  these  situations  may  invoKe  the  visual  fibres  on  their 
way  to  the  euneus.  Henschen*  in  an  analysis  of  about  KiO  e:tse>  of 
h^'inianopsia  gives  11  in  which  the  lesions  were  limite<l  to  the  lateral 
surface  of  the  occipital  lobe,  and  there  existed  no  defect  of  vision  or 
only  a  transitory  one  in  all  of  them.  He  reimrts  a  number  of  cases 
with  lesions  limited  to  the  latend  or  ventral  surface  without  hemi- 
anopsia. He  gives  25  cases  (all  that  be  could  tiud  in  literature)  with 
lesi<uis  limited  to  the  median  surface,  and  of  these  be  remarks:  "A 
methodical  analysis  of  theui  leads  to  the  following  results  :  Firstly,  n 
lesion  on  the  median  surface  causes  hemianopsia  only  if  the  cortex  of  the 
ealcarine  fissure  or  the  tiltri-s  derived  fnmi  it  are  aflectecl.  Secondly,  a 
h>iou  limited  to  the  ealcarine  cortex  can  imbice  complete  hemianope<i«." 
The  truth  of  tin-  latter  statement  be  believes  a  case  pubHshe<l  in  his 
biH>k  *  fully  substantiates.  The  lesion  was  statitmary  and  oncomjilicattd, 
and  a  careful  clinical  study  was  crowned  by  an  accurate  post-mortem 
examination.  Tlie  eonclusious  of  Hensehen  were  not  haj^tily  reached, 
liut  are  the  results  <»f  a  most  careful  analysis  of  1<]0  eases  of  hemianop- 
.*iia.  Much  credit  is  due  Starr''  and  Seguin^iu  this  countr}'  for  their 
work  in  crtllecting  and  analyzing  similar  ciises.  Henschen's  researches 
leil  him  to  the  conclusion  that  the  fibres  from  the  dorsal  retinal  cpiadnint 
lie  dorsally  both  in  the  frontal  and  weipital  visual  path,  and  he  rclVrs 
to  Hun's  interesting  case  in  which  the  same  arrangement  wa.s  found  U> 
exist  in  the  ealcarine  cortex,  and  adds  :  *'  Thus  the  upper  lip  repres4'nt-s 
the  U[tper  retina!  (juadrant,  and  other  cases  strengthen  this  opinion."  lr> 
Hun's  ^  case  the  defect  in  the  fields  of  vision  <»<'eurred  in  the  lower  left 
quadrant  of  each  eye,  with  atrophy  of  the  lower  half  of  the  righ 
euneus.  It  must  be  reincndiered  that  Hensehen  places  the  ceirti 
representation  for  the  lower  quadrant  for  each  retina  in  the  lower  lip  ol 
the  ealcarine  fissure,  which  is  just  behtw  the  euneus.  In  regard 
whether  the  same  cells  in  the  ealcarine  lips  represent  homologous  parti 
of  the  retina,  or  whether  one  half  of  each  retina  is  represente<l  by  dif 
ferent  cells,  Hensehen  !ia>  nuide  some  interesting  observations.  He  siivs 
**  vVfter  destruction  of  Invth  eyes  in  a  jiatient  suffering  from  leprosy  ther^Vl 
ensued  a  complete  atrophy  of  the  ealcarine  cortex,  but  in  a  case  of  de— -* 
struction  of  nui"  eye  (Uily  I  found  in  that  situation  a  numlx»r  of  pigment-— " 
changed  cells  alongside  of  jwrfcctly  lutrma!  imes.  These  faetis  seem  tcz3 
prove  that  the  eleuieiits  of  both  retinal  halves  are  represented  in  the^ 
cah-arine  cortex  by  ditlcrcnt  cells,  which  lie  beside  each   f>ther."  I 

<)f  the  organization  of  niacidar  ftr  central  vision  little  is  definitel 
known.    Wihlbnind  believes  that  the  macula  lutea  is  innervated  by  boll^ 

*  Vialet  believefl  the  cortical  centre  of  vision  occupies  the  entire  median  fcurfftce  of  tb^^ 
oceipita)  lobe  iLf*  Cmirof  errebratu  rfe  la  Visim  et  fAppareilf  1893),  quoted  bv  Mill*. 

="  Bruin,  vol.  xvi.,  18fl.3,  p.  177.  •  lind.  *  PtUfutU^  </«*  Grhinu, 

*  M.  Allen  J*iarr:  "The  Visual  Area  in  the  Brain  determined  by  a  Study  of  Hem^ 
•nopeia,"  Amfr.  Journ.  Me/J.  Sri,  Jan.,  18514,  p.  ti-x 

"  E.  i\  Seguin  :  ,hwn.  *>/  AV/f.  and  Mrnl.  DU.   vol.  liii.,  Jan.,  18%,  pp.  1-38. 
^  Henry  Hun:  Amer.  Jonrn.  Med.  Sci,,  Jan.,   1887,  p.  140. 
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)ispheres  in  a  vanable  manner.  Henj*clieii,  while  he  agrees  to  the 
Iteral  ropresontatioti  in  tlie  eurti/x  uf  eaeh  niacuhi  hitea,  is  fiicHnetl  to 
the  centre  in  tlie  calearine  fissure  anterior  to  the  peripheral  fields. 
let*  K.  Mills'  tlissent-s  from  the  latter  view,  helieving  the  niaenla  is 
Dntwl  in  tlie  oceipito-angiilar  ivgtou  i»n  the  lateral  surtaee  of  the 
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Lvsioiu  of  the  occipiUi  lobe  with  homLtnopelu  (frum  II«uscbt.<nJ. 

bere,  in  which  are  pmhahly  stored  visual  images  of  words,  letterH, 

obably  of  objects.'     Cohir-jK'rcejttion  is  undoubtedly  a  faculty  of 

'cerebral  cortex,  and  probably  is  situated  in  the  mripital  lobe,  hut  an 

tits  rxact  location  we  arc  stilt  in  the  dark.     Ilcnschen,  however,  eon- 

icU  tliat  ^ome  of  his  cases  prove  positively  that  color-|>»'reeption  is 

'""'pd   in  the  ailcarine  Kssiire.     (iowcrs  thinks  it  may  p<>ssibly  be  in 

Btcrior  jHirtion  of  the  *ieeij>ilai  lobe. 

Tielhcr  the  cortical  centre  for  visual  ivcoguitiou,  or  what  is  termed 

'  Mills:  -1  Trri-hook  an  Neitoua  Dieeaect  by  American  Authon,  p.  422. 
»  Ihid .  p.  439. 
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mind  or  soiil  vision,  is  tlie  same  a«  for  i>erception  has  not  been  deter- 
miued.  Hun,'  after  referring  to  a  report  of  a  case  recoHed  by  Monakow 
in  which  visual  reeog:nitioii  was  lo.st  after  tfie  o<^"currence  of  a  ledon  oa 
the  left  side,  giving  rise  to  atrophy  of  the  su|x'rior  and  middle  temporal 
convolution,  slight  atrophy  of  the  middle  and  inferior  temporal  con* 


Fio,  37. 


Lesions  of  occipital  lobe  wlihout  hcmiRaopsiA  (from  Hensohenk 

vohitions,  and  softeninf":  nf  tlie  white  nuatter  beneath  all  of  these  con- 
volutions, coneltidi.Hl  that  '*ou  the  convex  surfaee  of  the  (left?)  occi — ^ 
j>ital  lobe  take  jtlaiv  those  aetiiujs  whi*'h  are  a^jsm-iated  with  eomplct^l 
visual  jwn'eeption  and  reeognition."  In  view  of  the  fhet  that  the  patient 
was  snnerin^  from  a  more  extensive  lesion  on  the  riglit  side  than  on  th^^ 
left,  althoujih  the  former  was  of  older  date  than  the  latter,  and  tJici^Jl 
extensive  nature  of  the  lesion  ou  the  left  side,  it  does  not  sevni  to  nifc^ 
that  sueh  a  i-ondusinn  is  justified. 

Both  word-ldindnesi!  and  niind-blindncss  occur  from  lesions  in 

'  Ama:  Joum.  of  Mid.  5ct,,  Jan.,  1887,  vol.  xdii.  p.  150. 
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ferior  parietal  lobule  and  angular  region,  but  these  symptoms  may  be 

p  rvs»iift  of  the  lesion  extending  to  the  visual  fibres  a8  they  g*^  to  the 

elpital  lobe-      They  will  be  flitfcussed  in  connection  with  the  meeh- 

i«ni  and  disturbances  of  sjxech. 

The  optic  tract  winds  around  the  outer  side  of  the  cms  on  its  way 

the  ceutral  ganglia,  the  pulvinar,  the  eorpom  quadrigeraina,  and 

ternal  geniculate  bo<ly.     According  to  Henschen,  the  fibres  from  the 

>per  retinal  quadrant  lie  dorsally  in  this  tract.     He  believes  that  only 

we  fibres  of  the  tract  that  go  to  the  externa!  geniculate  body  are 

^ual,  while  those  connected  with  the  pulvinar  and  tubercular  quad- 

^mina  are  reflex.     None  of  the  visual  fibres,  according  to  this  <jb- 

rver,  pass  through  tlie  internal  capsule.     In  this  opinion  he  is  siip- 

irte<l  in  one  case  rejwrted  l)y  Mills.'     The  visual  path  is  situatetl  in 

fi  iower  p<:>rtion  of  the  optic  radiations  through  the  centrum  ovale  of 

rietal  and  angular  region,  and  there  lorms  a  bundle  less  than  a 

thick  which  lies  at  the  level  of  the  second  temporal  gyrus 

ind  temporal  sulcus. 

Results  of  Disease  in  the  Occipital  Lobe. — As  the  only  function 

the  occipitid  lol>e  known  is  that  of  vision,  a  lesion  in  it  will  only  re- 

t  in  disturbance  of  vision  as  a  hxMiliziug  symptom,  usually  causing 

1  homonymous  hemianopsia,  either  for  the  entire  half  fields  or 

lections  of  thrjse  of  the  op|R»site  side.     i^<imetinies  an  irritative  lesion  in 

<XH:*ipital  lol>e  \v\\\  give  rise  to  conjugate  de\natiou  of  the  eyes  from 

sitie  of  tlie  disease.''     A  lesion  in  the  temiMjral  or  parietal  lobe  or  in 

angular  region,  if  it  extends  deep  enough  to  affect  either  directly  or 

directly  the  optic  radiations,  will  cause  bilateral  homonymous  bemi- 

psia.     But  such  lesions  in  this  situation  attended  by  hemianopsia 

also  associated  with  some  fVtnu  of  sensory  afihasia  when  they  occur 

the   left  side,  and  on  either  side  some  general  sensory  disturbance 

11   be  found  on  tlie  opposite  side  of  the  body  if  the  sensor}'  fibres  to 

inferior  parietal  lobe  have  been  affected.     In  hemianopsia  resulting 

fm  lesions  |>osterior  to  the  external  geniculate  body  the  iris  will  react 

rmally  to  light,  even  when  the  light  is  thrown  into  the  eyes  from  the 

of  the  blind  fields  only.     On  the  otiier  hand,  in  hemianopsia  from 

■oo  in  the  external  geniculate  biwly  ■'  or  optic  tract,  the  iris  will  not 

nciml  to  light  on  the  side  of  the  blind  fields,  but  will  when  the  rays 

light  penetrate  the  eye  from  the  side  of  the  preserved  fields,  thus 

nog  rise  to  the  hemianopic  pupillary  refiex  of  Wernicke.     It  must  be 

me  in  mind  that  diffuse  icsitHis  in  fu*  near  the  basilar  ganglia  produ- 

Ig  bemiano|)sia,  although  they  may  not  directly  involve  the  external 

iculate  IkkJv,  may  give  rise  to  hemianopic  inipillary  reflex  from  their 

direct  effect  upon  the  reflex  optic  ganglion  of  that  side.     "  Crossed 

iblyopia,"  dimness  of  sight  of  the  eye  on  the  side  op|X)site  to  the  lesion, 

th  concentric  narrowing  of  the  fields,  has  been  obser\'ed  by  Gowers 

uvl  others.     The  lesions  giving  rise  ia  this  condition  have  l>een  fitund 

in  the  region  of  the  angular  gyrus.*     The  ticlds  of  the  eye  of  the  same 

'  Mills:  A  Teri-book  cm  Nervous  Ditxtuetby  American  Anthon,  p.  422. 

*  (Tovere:  9.  r. 
'  This  prribnbly  results  from  injury  to  the  corpora  quadrigeminn,  the  reflex  centre  of 

*  Oo«Ters:  IH^nxes  of  the  yervous  SyKtrin^  2d  ed.,  vol.  ii.  p.  22,  and  Serrnour  J.  Shar- 
l^ktthwrvatiuna;  TU  Lantet,  May  12,*18^,  Juno  14,  1884,  aud  May  22,' 1897. 
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side  are  often  narrowed.  I  have  carefully  observed  a  iiiimber  of  exten- 
sive lesions  involving  the  angular  gyrus,  and  have  not  met  with  a  single 
case  of  "  crossed  aiiihlyopia." 


Auditory  Centre  and  Temporo-sphenoidal  Lobe. 


Professor  Scliafer'  has  vigorously  opposed  Ferrier^s  conclusion  t 
in  the  tempond  loheof  tlie  monkey^  esjx'cially  in  the  first  con  vol  ution,ii< 
Iwated  the  audit<iry  cortical  centre.  Fcrrier'  in  an  elaborate  review 
of  Schiifcr's  exjK'rinicnts  on  the  temporal  and  occipital  lolx's  condemned 
his  conclusions,  and  on  carefully  reinvestigating  the  whole  subject  nf 
ceR'bnd  localization  he  reaffirmed  liis  own  statements  in  regard  to  the 
l(X"4ition  of  the  auditory  centre  in  the  first  tempoml  convolution.'  Care- 
ful clinical  observations  followed  by  accurate  jvost-niorteuj  examinations 
seem  to  prove  conclusively  that  in  num  (he  auditory  centre  is  in  the 
temporal  lobe,  and  largely  limited  to  the  iwsterior  half  of  the  first  and 
pnibably  to  the  second  convolutions.  These  convolutions  on  one  side 
innervate  the  auditory  nerve  of  the  oj>positc  side,  but  that  each  nene 
has  a  cortical  representation  in  both  henuspheres  seems  to  be  established 
.  from  the  fact  that  sudden  or  acute  destruction  of  the  temjx)ral  lobe  on 
one  side  results  in  only  tentporar^'  disturbance  in  hearing,*  and  almost 
complete  destruction  of  these  convolutions  may  fMXur,  slowly  on  one 
side  without  any  jwrceptible  diminution  in  heariug.*  In  one  case  of 
large  tumor  beneath  the  first  tempiral  cimvolution  the  convulsions  were 
preceded  by  an  auditory  aura  referred  to  the  ojtposite  ear,  and  in  another 
of  tumor  in  the  sujminmrginal  g>'rus  the  unilateml  convulsions  were 
preceded  by  a  loud  noise,  as  of  machinery.*     That  bilatenil  lesions  com- 

rdctely  destroying  the  integrity  of  the  first  and  second  temporal  convo- 
utions  will  jx'rnKinently  destroy  hearing  is  conclusively  proved  by  cases 
reported  by  iShaw/  Wernicke  an<l  Friedhinder,"  and  Mills.*  Ferguson 
has  reported  an  interesting  and  curious  case  in  which  the  |>atieDt,  a 
young  luan^  had  almost  completely  lost  the  jwwer  of  hearing  with  the 
right  ear  from  otitis  media  of  eight  years*  duration.  Two  years  before 
death  symptoms  of  tumor  in  the  right  tempoml  region  develoi)ed,  with 
convulsive  movements  and  auditory  auni,  both  referred  to  the  left  side. 
Hearing  was  com]iletely  although  gnxdu:dly  lost  at  the  end  of  eighteen 
months,  but  the  aune  continued  until  death,  which  {KTurred  six  month* 
later.  The  autcipsy  revealed  a  tumor  in  the  right  temporal  lobe,  widi 
complete  destruction  of  tlie  first  temporal  convolution  and  partial  of  the 
second."^     We  have  alreadv  seen  that  the  centre  for  smell  of  the  stiroe 
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'  E.  A.  Schiifer:  Bmin,  vol.  i.,  1S87,  p.  302. 

'  David  Ferrier:  Brniu,  vol.  xi.,  1888,  p.  7. 

'  The  Crooniitn  Lcdnrctt  on  Cerebral  Locatizalinn^  June,  1890,  b)*  D»vid  Ferrier. 

*  Sharkey:  Medical  and  Chirurf^ieal  IhrnMctions,  1884,  p.  2<S6,  quoted  by  Goweni 
personal  ob!«ervation.  * 

*  rase  of  large  fibro-jrlioraa  observed  by  H.  C.  Wood,  and  referred  to  by  Cbarles  Iv- 
Mills,  TVaJW.  Amer.  (hmj.  Phyi.  and  Surg.^  vol.  X.  p.  277,  and  .another  ciise  of  ««»ftcning 
recorded  by  Hall,  .4rrA.  Med.,  April,  1881. 

*  iTOwere:  Di»ett*e»  of  the  yerrouis  SyMeitt,  1st  ed. 
'  Sbttw:  .-IrcA.  Med,^Veh.,  1882. 

*  Wernicke  ajid  Friedliinder:  Brain,  vol.  xi.,  1888,  p.  19. 

*  Mills,  two  oases:  tir^t  case,  Unir.  jMed.  Mag.,  Nov.,  1889,  vol.  ii.  p.  69;  ■eooodciii^ 
Jbid.,  Nov.,  1891,  vol.  iv.  p.  U>5. 

'*  John  Ferguson :  Journ.  Anal,  and  PAy».,  vol.  v.,  1891,  quoted  by  Gowers  and  Milk 


M 


AFFJCCTIC 


UALIZIXG 


is  probably  bioated  in  tho  antoriar  [)(>rtion  f>f  tbe  tempirosphe- 

al  lobe  on  its  meilian  .suriaoe  in  the  uiioinate  ^yriis.    In  tho  po:<tt*rior 

^rtion  of  the  superior  tempoml  eonvolntion  on  the  loft  side  in  right- 

ie<l  persons,  and  on  the  right  side  in  left-handed  individnals,  there 

to  be  cells  that  aid   ns  in  appreeiating  differences  between  the 

ieounds  of  wonls  and  the  diUerenees  between  various  sounds  otlier  than 

Iword^.     The  bjss  of  the  first  faetdty  results  in  word-tleafness,  and  of  the 

|>Dd   in  mind-deafness.     That  these  centres  are  not  as  extensive  as 

auditor)'  is  evident  from  the  fact  that  a  person  may  be  word-  and 

mind-deaf  and  still  l>e  able   to  hear.     This  subject  will  be  considered 

at  greater  length  under  the  following  head  : 


Affections  of  Speech  as  Localizing  Symptoms. 

The  nearer  cerebral  localization  approaches  a  science  the  more  the 

^varionsi  aflTections  of  speech  as  IrK-aliziiig  symptoms  are  appreciated.    Dnr- 

inz  the  year  just  past  I  met  with  three  cases  of  brain  lesions  in  which  the 

only  reliable  hx'alizing  symptonts  were  the  disturbances  of  speech,  and 

in  all,  gnidefl  alone  by  these  symptoms,  surgical  interference  prov^ed  sue- 

oeRaful  in  averting  apparently  fatal  terminations.    The  first  case  was  that 

J  of  a  man  who  had  been  knocked  senseless  three  months  before  by  being 

track  ^^-ith  a  chair  on  the  right  forehead  just  above  the  supniorbital 

lidgt*.     He  soon  regaincii  constMousness,  but  for  two  or  three  days  was 

tiulded  with  dizziness  and  headache.     After  this  he  returned  to  work 

las  waiter  for  eleven  weeks,  when,  after  sTitfering  from  headache  for  a 

Ifcvr  hours,  he  became  conftistH!  and  pas^seil  into  a  semi-eonscions  and 

ldeliriou8  condition.     When   I  saw  him,  two  days  later,  in  8t.  Luke's 

EHaspital  a  thrust  of  a  pin  into  the   right  side  of  the  bwly  e4iused  no 

Imovements,  but  the  left  leg  and  arm  were  withdrawn  on  being  irritated. 

•Tliere    was  no  pjiresis  or  paralysis  of  any   muscles.     The  patient,  al- 

ItfiQUgh  stupid  and  apparently  delirious,  would  respond  to  (piestions,  but 

[his  ans^'ers  were  usually  irrelevant.     When  askiMi  his  uaitu',  he  said, 

'Beer."     When  asked  if  he  had  pain,  he  replied,  "  Mamma ^  why  don't 

I?"     By  a  series  of  questions,  eontinnetf  for  nearly  half  an  hour,  it 

lime  evident  from  his  answers  tfiat  he  recognizetl  in  a  dazed  manner 

rhat  was  said  to  him,  but  that  he  was  |Kiiraph«sic.    A  fidl  rejiort  of  this 

ateresting  c^se  has  been  published,'     Oti  E.  A.  J.  Rogers  removing 

V«ntt4in  of  Ixine,  at  my  suggestion,  from  tfie  left  |>arietal  region,  just 

low  the  pirietal  eminence,  unci    exjjlnring  the  lu*aiu,  a  considerable 

rqoantity  of  clotted  dark  blin»il  and  soi'tened  brain  tissue  w;is  found  in 

uxe  centrum  ovale  at  some  depth  below  the  angular  gyrus.     A  complete 

Lfecovery  restdle<l.     The  second  ease  was  tliat  of  a  Swede  who  ha<t  his 

►kuU  fracture*!  above  the  left  ear.    On  E.  .1,  A,  Rogers  removing  a  tjuad- 

llar  piece  of  depressetl  l)one,  which  was  compressing  the  bniin  sub- 

e,  consciousness  was  jiartially   restoretl,  but  tlie  patient  was  left 

c«:)mpletely  word-  and   mind-deaf.     One  week  after  the  first  oj>eration 

lihc  wound  was  opened   by  Clayton  Parkhill,  the  sui^eou  then  on  dutv 

It  the  County  Hospital,  an<l  the  external  surface  of  the  (lum  was  found 

Icoveretl  with  a  re<ldish  granular  exudate  which  was  composed  r.f  par- 

Itially  organized   lympli.     This  was  scraped  off,  and  the  surgeon  felt 

«  The  Medical  yews,  June  6,  1896. 
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inclined  to  explore  no  farther,  as  the  meningeal  inflammation  seemed 
salfieient  to  aecount  lor  the  convulsions  from  which  the  patient  had 
suffered  since  the  first  o]>eration.  On  my  insi?:tiiig  that  the  iuflamnui- 
tion  on  the  external  surtace  of  the  dum  would  not  give  ri.se  to  word- 
aiid  mind-deafne.«s,  the  dura  was  o|K'ned,  hut  the  internal  surface  of  the 
dura,  the  pia,  and  cortex  seemed  uormal.  It  was  now  exident  that  there 
must  1k'  a  suheortical  lesion.  On  ex]>Ioriug  the  first  temjx»ral  convolu- 
tion considerable  jmrtially  coagulateil  bkitwl  was  removed  from  the  white 
substance  of  the  brain  just  below  the  cortex.  The  mind-deafness  began 
to  lessen  within  a  few  days  and  soon  jjassed  away.  The  word-<1cafne9 
remained  for  several  wet'ks,  but  a  most  satisfactory  recovers*  finally  took 
place.*  The  thiixl  case  was  one  of  almost  pure  motor  agraphia,  and  hv 
this  symptom  alone  the  foot  of  the  second  frontal  convolution  was  ei- 
posed,  a  cyst  found,  and  removed  for  me  by  Clayton  Parkiiill.  It 
had  involved  tlie  cortex  and  white  substance  <i'f  this  convolution.  This 
case  will  be  referred  to  agtiin  in  considering  Motor  Agraphia. 

The  various  at^ections  of  sjicech  from  hntin  lesions  tliat  are  usually 
included  under  the  term  ajthasia  cimstitute  one  of  the  most  diflRcult  sah- 
jccts  in  neuro-jMithology,  and  i\yr  a  compreliensive  apiu'eciation  of  the 
various  s]>eech  disturbances  more  time  is  recpiired  titan  the  general 
practitioner  of  medicine  finds  at  his  disjMJsal.  Not  infrequently  an  at- 
tempt to  simplify  the  study  of  such  a  subject  results  in  obscuring  it 
Speech  and  lauguage^ — for  language  is  more  than  s|X'ech — are  so  inti- 
mately connected  with  the  various  functions  of  the  bniiu  that  ooly 
lesions  giving  rise  to  certaitr  disonlers  of  sjx^eeh  can  Ix-  aceumtely  local- 
ized. There  are  jirobably  nunnTous  curtic^d  centres  f(»r  nuemories  of 
speech,  but  at  [uvsent  not  more  than  five  are  hKUilizable.  Of  the^^,  two 
arc  sensory,  tlie  aiulitory  and  visual,  and  the  rcmaintler  motor— the 
centre  for  the  muscular  memories  of  the  necessary  movements  concerned 
in  sj>eech  utterance,  the  orolingual,  and  the  graphic^  centres.  On« 
or  all  of  these  centres  may  l>e  pjirtially  or  completely  destrove<l.  The 
symptoms  will  vary  according  to  the  number  of  cortical  eentivs  involved 
and  in  proportion  to  the  extent  of  the  affpction  of  the  different  centre?. 
Subcortical  lesions  by  interfering  with  the  fibres  that  couneet  the  varioti* 
cortical  centres  with  one  another  may  proiluee  very  complex  and  pro- 
found disturbauces  in  s])eech. 

It  is  requiring  too  mucli  to  exjK'ct  that  every  physician  will  master 
all  the  important  details  of  the  various  forms  of  aphasia  and  understaiid- 
ingly  investigate  all  the  cases  that  come  under  his  care.  If  one  suc- 
ceeds in  prcseuting  the  most  im]>ortant  localizing  symptoms  of  the  sul>- 
iect  in  such  a  manner  as  to  be  easily  comprehendetl  by  all,  it  must  be 
done  at  the  risk  of  disregarding  theories  and  suppressing  many  facts  thai 
are  iutrnscly  interesting. 

While  Charles  K.  Mills,  B.  Sachs,  and  others  of  this  country-  have 
written  excf-llent  articles  on  aphasia,  M.  Allen  Starr  has  succeeded 
beyond  all  others  in  attracting  general  attention  to  the  subject  by  his 
terse,  sm<r»ftth,  and  easy  style  of  writing,  and  !>y  his  valuable  suggestions 
for  the  clinical  investigation  of  aphasia. 

I  shall  make  no  attempt  to  write  an  article  on  apliasia,  but  shall 

'  Thf  Mf^/rtf/  Nnrs,  June  Sn,  1896. 

'  It  IB  quesiionat>]e  ^-hetbt?r  there  is  a  separate  and  distinct  centre  for  writing  alook 
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simply  endeavor  to  arrange  the  principal  positive  and  negative  symp- 
toni8  occurring  from  brain  lesions  in  certain  situations  from  which 
defects  of  speech  are  marked,  so  that  they  may  be  of  service  for  ready 
reference  in  determining  the  location  of  the  lesions  in  the  various  prin- 
cipal forms  of  aphasia. 

To  save  the  necessity  of  continual  repetition  it  may  as  well  be 
stated  that  lesions  giving  rise  to  disturbances  of  speech  are,  for  all  prac- 
tical purposes  located  on  the  left  side  of  the  brain  in  right-handed 
persons  and  on  the  right  side  in  left-handed  individuals.  The  exceptions 
to  this  statement  are  sufficiently  infrequent  to  prove  the  rule. 

Kotor  Aphasia. — ^There  are  probably  three  cortical  centres  con- 
cerned in  motor  or  emissive  speech  ;  hence  motor  disturbances  of  speech 
from  limited  cortical  lesions  may  assume  one  of  three  forms.  It  is  the 
rale,  however,  in  motor  aphasia  to  have  all  the  cortical  motor  centres 
affected,  and  a  mixture  of  symptoms  in  proportion  to  the  extent  of  the 
lesion.  The  most  common  isolated  variety  of  this  form  of  aphasia  is 
the  one  produced  by  involvement  of  the  foot  of  the  left  third  frontal 
convolution.  If  the  lesion  is  strictly  limited  to  the  cortex,  but  more  or 
less  completely  destroys  this  centre,  the  patient  will  be  unable  to  speak 
volnntanly,  to  repeat  words  after  another,  to  read  aloud,  to  thiuK  in 
words,  and  in  the  majority  of  cases  to  write  voluntarily  or  from  dicta- 
tion 90  as  to  be  understood,  but  he  will  be  able  to  understand  speech,  at 
times  printing  and  writing,  and  he  may  be  able  to  write  from  copy  and 
to  transcribe  printing  into  script.  If  the  wrong  word  is  used,  he  is 
aware  of  it,  although  he  may  not  be  able  to  correct  his  mistake. 

Ihfsarihria  or  defect  in  speech  utterance  from  oro-lingual  paralyms  or 
parens  occurring  from  a  lemon  limited  to  6ie  coriiccd  centre  for  the  move- 
ments of  the  muscles  directly  concerned  in  speech.  This  centre  is  located 
in  the  lower  portion  of  both  central  convolutions.  Mills  *  refers  to  an 
interei^ting  case  observed  by  him  in  which  the  lesion  involved  the  lower 
pr>rtions  of  both  central  convolutions  on  the  left  side,  the  foot  of  the 
thinl  frontal  escaping  almost  entirely.  Articulation  was  imijcrfect,  hut 
the  patient  could  talk  and  i>roix)sitionize.  A  case  *  corroborative  of  this 
obser\*ation  is  under  my  care  at  present.  The  jxitient  is  fifty  years  old, 
and  gives  a  history'  of  syphilitic  infection  a  number  of  years  ago.  He 
wxLS  attacked  with  pain  in  the  left  side  of  the  head  and  cionic  s|Kisnis  of 
the  muscles  of  the  rijrht  side  of  the  face  one  day  while  he  was  on  the 
street.  Soon  after  this  he  found  that  he  could  not  articulate  distinctly, 
awl  that  the  right  side  of  the  face  was  partially  |)aralyzed  and  the  ripht 
hand  was  weak.  He  improvetl  slijyhtly  except  in  the  power  of  articula- 
tion, but  three  or  four  days  later  he  noticed  that  tlie  parts  first  affected 
were  l>ecoming  weaker.  AVhen  he  first  came  under  my  care  the  right 
lower  side  of  the  face  was  completely  i)aralyzed,  the  tongue  in  protru- 
sion deviated  to  the  right,  the  right  arm  and  hand  were  paretic,  and  the 
right  leg  was  weaker  than  the  left.  Articulation  was  indistinct,  but 
with  an  effort  he  could  make  himself  understood  except  for  certain 
wonls.  It  was  obser\'e<l  that  tlie  greater  the  effort  he  made  to  utter  a 
won!  the  more  nearly  he  succeeded,  although  the  articulation  was  accom- 
plished with  an  explosive  effort.     He  could  think  in  wortls,  i)roposition- 

'  A  Tfji-Biiok  on  Xntoug  Diseases  by  American  Authors,  pp.  409,410. 
'  Medieal  Nan,  Aug.  15,  1896. 
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izc,  roatl  aloud,  write  spontaneously  at  dictation  and  copy,  but  he  had 
never  lieen  a  good  |>enniaii,  and  it  i^  iinpossiblo  to  deterniiiie  to  what 
extent  his  jiower  oi'  writing  has  been  les!?ened.  There  is  no  tmnsixisitioo 
of  letters  or  wonls  nor  insertion  of  wrong  words.  ()u  E.  J.  A.  R<^'rs 
trephining  over  the  lower  portion  of  the  fissure  of  Kohmdoand  exposing 
the  lower  j»ortion  of  both  central  eonvohuioiis  a  softened  or  cystic  dr- 
generation  of  the  cortex  of  these  eonvidutions  was  fonn<l.  The  softenni 
area  A\'as  about  three  fourths  of  an  inch  in  diameter  and  was  fairly  well 
defined.' 

The  symptoms  of  this  form  of  siK»ech-defect  are  cjuite  distinct^  as 
may  he  g^theivd  from  the  case  observed  by  Mills  and  the  one  undrr 
my  own  care.  The  patient  may  be  able  to  utter  short  ami  simj>le  wonln 
quite  distinctly,  and  by  repeated  vohuitary  el^brts  proiMtuncp  word^ 
whicli  at  first  trial  are  imjiossible  for  him  to  utter,  provided  the  centre 
is  not  completely  destroyed.  In  this  respect  the  defect  of  speech  is  in 
niiirke<l  contrast  to  that  which  occurs  from  a  lesion  in  Hnx-a's  convolu- 
tion»  in  which  the  greater  the  voluntary  etfort  the  niortf  prononiicctl  the 
failure  of  sp<'ech-ntteranee.  T[ie  patient  can  write^  reiul  aloud  sinijilr 
words,  and  think  in  ^p-Ci'li-symbols  (pn>p<>sitionize), 

Ju  regard  to  the  occurrence  of  dystirtliria  from  ori>-lingnal  ^>aresis  or 
paralysis  due  to  a  lesion  in  ttie  extreme  lower  iwrtions  of  the  central 
convolutions  (ascending  frontal  and  parietal),  we  nuiy  conclude  that  \hU 
centre  is  bilateral  and  the  ]>aralysis  is  never  complete  from  a  unilateral 
lesion.  The  defect  of  sfieeeh  from  such  a  unilateral  lesion  is  a  dyifiar- 
thria  rather  than  an  anarthria.  It  is  distinguished  from  the  disjointed 
articulation  resulting  from  a  lesion  in  the  pons  or  medulla  by  the  sliplit 
mental  defect,  hy  the  symptoms  of  encroachment  on  Brf>ca's  centre,  by 
the  character  of  the  jxn-alysis,  and  the  normal  response  of  the  atfec 
muscles  to  the  fanidic  current. 

An  orthography,  or  So-called  Motor  Ag^raphia. — While  the 
sibility  of  tin-  occurrence  of  motor  agraphia  has  been  i-ccftgniztHi 
nearly  all  systematic  writers  i>u  aphasia,  yet  very  few  are  inclined  to 
the  view  that  there  is  a  graphic  centre  distinct  from  that  which  c«»utroU 
the  muscles  of  the  hamh  ^lost  cjxses  of  motor  agraj>bia  have  4K*c»irred 
in  connection  with  a  lesion  of  the  foot  of  the  third  frontiil  convolution. 
Many,  however,  arc  of  the  opinion  that  in  the  foot  of  the  second  frontal 
convolution,  which  is  just  in  front  of  the  centre  for  the  movenienis  of, 
the  bami,  is  situated  a  centre  in  which  the  rehttion  to  writing  is  ^imi 
to  that  of  Br<M'ii*s  centre  with  reference  to  stK'ech  utterance.  Mills 
says  that  no  elinico-|»athological  case  iully  corroborative  of  this  sta 
nient  has  l>cen  put  on  record.  A  c-tise,  caiisHl  by  a  cyst  of  the  brain  in 
the  foot  of  the  left  second  frontal  convolution,  has  recently  been  ol»- 
served  by  me,  which  as  nearly  fills  the  gap  as  it  is  jwssiblc  for  one  case 
to  do;  A  vigorous  man,  a  fanner  and  a  stfM-k-raiser  by  iKX-upation  for 
the  last  few  years,  began  about  a  year  ago  to  sutler  from  irn^gular  at- 
tacks f»f  a  spasnioilic  nature,  during  which  he  would  Ik?  dazetl  an<l  tetn- 
porarily  unable  to  sjx'ak.     Nine  months  later,  when   I  made  a  can*ful 

'  Tliis  patient  died  snme  months  later  from  a  thromlxitic  occlusion  of  an  artery  of  (h« 
pons,  li  woH  founii  at  the  autopsy  that  liio  legion,  for  wlik-h  he  had  been  operated  opoo, 
WM  limited  to  the  lower  jvoriions  of  the  tiscending  convolutionR. 

'  A  Text-book  on  Nervotu  Diteaaei  by  Amaican  Authon,  p.  436. 
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examination  of  his  condition,  I  found  all  sensory  phenomena  normal 
and  no  paresis  or  paralysis  of  any  muscles.  With  the  right  hand  he 
registered  on  the  dynamometer  230 ;  left,  220.  He  complained  of  some 
headache,  which  was  intermittent  and  located  in  the  front  of  the  head, 
more  on  the  left  side  than  on  the  right.  There  was  no  disturbance  of 
the  special  senses.  The  fundus  and  papilla  of  each  eye  were  normal. 
There  was  no  sensory  apliasia.  The  power  of  articulation  was  quite 
good,  except  that  it  was  slow  and  long  words  were  difficult  for  him  to 
otter  distinctly.  He  could  talk,  read  printing  and  writing  to  himself  or 
aloud,  and  understood  what  he  read.  There  was  no  difficulty  in  prop- 
ositionizing,  and  the  movements  of  the  lips  and  tongue  were  well 
preserved  except  in  uttering  long  and  hard  words;  otherwise  it  was 
impossible  to  discover  any  defect  in  speech.  In  writing  he  formed  his 
letters,  as  a  rule,  perfectly,  but  he  transposed  letters,  words,  phrases, 
and  oocasionally  sentences,  so  that  it  was  impossible  to  read  what  he  had 
written.  He  had  formerly  been  a  good  penman,  and  for  two  terms 
served  as  bill  clerk  in  the  house  of  representatives  of  the  State  legisla- 
ture. I  had  the  patient  under  observation  for  about  two  months,  and 
during  this  time  he  wrote  for  me  a  letter  daily.  The  letters  usually 
oonsisttid  of  about  eight  or  ten  lines,  and  each  day  he  spent  two  hours 
or  more  in  writing  and  erasing  words  before  he  could  complete  his 
assigned  task.  At  times  he  seemed  to  recognize  his  mistakes  in  spelling, 
and  at  others  he  did  not  recognize  them  or  was  indifferent  to  them.  On 
realizing  a  mistake  in  spelling  he  would  often  make  a  greater  one  in 
tiyii^  to  correct  it.  Finally,  I  decided  to  recommend  a  surgical  opera- 
tion for  the  removal  of  a  supposed  growth  or  cyst  in  the  left  frontal 
lobe.  On  December  5,  1895,  Clayton  Parkhill,  at  my  request,  tre- 
pliined  over  the  foot  of  the  second  left  frontal  convolution,  found  and 
removed  a  cyst  containing  about  half  an  ounce  of  a  straw-colored  fluid. 
The  cyst  had  destroyed  the  cortex  over  an  area  about  half  an  inch  in 
diameter,  and  extended  into  the  white  substance  of  the  brain  to  the 
depth  of  nearly  an  inch.  For  a  full  account  of  this  interesting  case  and 
its  <iubseqiient  course  the  reader  is  referred  to  the  detailed  report.'  The 
patient  did  well  for  some  time,  and  his  subsequent  efforts  at  writing  and 
the  gradual  improvement  in  his  letters  are  most  interesting. 

If  any  conclusion  is  justifiable  in  the  observation  of  one  case,  it 
would  be  that  a  lesion  in  the  f<x)t  of  the  second  frontal  convolution  on 
the  left  side  in  right-handed  persons,  and  probably  on  the  right  side  in 
left-handed  individuals,  \\\\\  give  rise  to  a  defect  in  sjKH'eh  in  which 
the  principal  symptom  will  be  the  loss  of  the  power  to  sjX'U  ^  or  arrange 
letters  in  words.  It  should  be  borne  in  mind  that  a  lesion,  such  as  a 
tumor,  ab«?est»,  cyst,  and  probably  thrombotic  softening,  occurring  in 
the  for>t  of  the  secon<l  frontal  convolution  will  interfere  to  some  extent 
with  articulation,  with  the  mentality  of  the  patient,  and  in  many  cases 
with  the  function  of  Bnxsi's  convolution.  It  is  probable  that  the  syntactic 
di!<turbances  in  speech  depend  upon  the  impaired  mental  condition  of 
the  patient.  Unlike  words,  sentences  are  not  stored  up  in  memory 
ready  for  use.* 

'  Medirtd  .y«or,  Aug.  1,  1896. 

*  It  i«  pofvible  that  the  primary  defect  is  in  the  inability  to  pronounce. 

'  KoMinaul. 
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Does  a  centre  for  writing  exist?  According  to  Bastian  and  other?, 
cases  of  agraphia  have  been  observed  in  wliich  the  patient  was  unable 
to  make  more  than  mcanintjleHs  strokes.  These  patients  have  been 
unable  to  read  or  sjk'U  correctly.  We  c^n  write  with  a  pen  held  with 
the  teeth,  hantl,  or  foot.  It  is  very  improbable  that  the  same  centre  in 
the  cerebral  cortex  would  serve  to  guide  these  various  widely-separated 
groups  of  muscles  in  writing.  On  the  other  hand,  no  matter  what 
groups  of  muscles  we  employ  in  the  formation  of  letters,  the  arrange- 
ment of  the  letters  in  a  given  word  is  always  the  same.  It  seems  to 
me  more  probable  that  the  memory  for  the  arrangement  of  letters  in 
words  is  stoned  up  in  the  cerebral  cortex.  This  process  is  learned  bv 
tedious  and  re|K^ated  rci^etition.  We  should  uatumlly  expect  to  find  thie 
cortical  centre  in  which  is  registerctl  the  memory  pictures  tor  the  arrange- 
ment of  letters  in  a  word  to  be  h:H'ated  near  the  centre  M'hich  governs  the 
muscles  usually  employed  in  writing.  It  will  be  interesting  to  observe 
whether  a  lesion  in  the  second  front'il  convolution  on  the  right  side  of 
the  brain  in  right-handeti  |M?rsons  is  attended  with  any  loss  of  the  power 
in  sjjelling.  So  far  as  I  can  see  at  present,  it  is  impossible  to  investi- 
gate the  orthographic  centre  in  a  very  illiterate  person. 

The  centre  in  which  is  stored  the  memory  pictures  for  the  arrange- 
ment of  letters  in  wortls,  etc.  is  probably  situate*!  in  the  foot  of  the 
left  second  frontal  convolution  in  right-handed  persons,  and  presumably 
in  the  corresponding  convolution  on  the  right  side  in  left-hande«i 
individuals. 

Cases  of  so-called  pure  motor  agrajihin^  apart  from  the  involvement 
of  the  muscles  concerned  in  writing,  have  never  been  demonstrated, 
and,  reasoning  from  analogy,  it  seems  improbnljle  for  them  to  occur. 

Whether  the  loss  of  the  power  to  write  intelligently  the  letters  of 
the  alphabet,  still  being  formed  |)erfectly,  from  the  loss  of  the  ability  tu 
spell  or  armnge  letters  in  woi-ds  according  to  usage,  should  be  termed 
agraphia  or  anorthogmphia  is  questiouable.     I  have  met  witli  one  ca?* 
in  which  the  only  defect  Cfiunected  with  speech-mechanism  is  the  inabil- 
ity to  pronounce.     The  ]iatient  is  well  educated  and  bright,  writes  a 
good  hand  voluntarily  at  dictation,  and  copies  well  and  rapidly,  tran- 
scribing both  printing  and  writing  into  script.     When  1  prontMmce  a 
word  for  him  he  sjiells  it  without  hesitation,  but  he  cannot  pronoiiDCc 
Biich  simple  words  as  dog,  car,  rat  without  showing  some  hesitancy  and 
uncertainty.     Longer  words  he  cannot  pronounce  at  all  or  very  rarelv, 
and  then  only  after  a  Cfmsidcrable  effort.     If  I  pronounce  similar  words 
for  him,  lie   s|Kdls    them    readily.     The    lesion    in    this  case   \%'as  ft* 
old  injury  to  the  skull  over  the  cortex,  just  in  front  of  the  face  oentr* 
on  the  right  side.     To  what  extent  the  brain  has  been  injured  I  am  doI 
able  to  say. 

A  few  words  here  will  be  sufficient  to  call  attention  to  the  diflere*^", 
tial  diagnosis  between  motor  and  sensor)'  anorth(>graj>hia  or  agraph»^: 
In  pure  motor  anorthogranhia  or  agraphia  there  is  neither  auditorv  im^^ 
visual  disturbance  of  si>eecn.  The  jiaticnt  does  not  copy  mechanically  ^ 
in  the  sensory  form,  hut  both  printing  and  writing  are  copied  into  scri"^^ 

Combined  Motor  Aphasia. — The  most  common  form  of  mo^  <•' 
aphasia  is  where  all  the  cortical  motor  centres  are  atfected  by  the  lesi<^^f 
either  by  partial  destruction  of  all  three  cortical  areas  or  indirectly  t>y 
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volving  the  mmmissural  fibres  that  connect  the  several  rorttcal  centres. 

such  cases,  if  the  les^ion  is  sutliciently  exlens^ive  or  sitimted  so  as  to 
t  tlie  fibres  to  the  corpus  callosiim,  the  aphasia  will  be  jKrnianent.' 
Th^  jmtient  maybe  .speechless,  not  alile  to  utter  a  single  wonl  or  iiitclli- 
g<?nl  souml,  altliough  he  is  mrely  wonlless,'  as  he  can  iinderstand  the 
speech  of  another.  Emotionnl  sj>eech  is  affected  to  a  less  extent  than 
volontank'  speech-  Wiiile  tlie  ptient  may  at  first  be  unable  to  utt4?r  a 
siiigle  word  vohmtarily,  <x»ths,  interjections  of  surprise,  delight,  anger, 
etc,  may  be  uttered  suddenly  ;  but  if  the  patient  attempts  to  reiwat  them 
vohintimly  he  will  often  faiL  Gesture  or  [Mintomimic  expression,  next  to 
cmolioniil  speech,  is  best  retoined,  although  this  is  often  greatly  im|>aired 
at  first.  It  must  be  remembered  that  loss  of  the  iwwer  uf  expression  by 
gf.^ture  iijay  l>e  due  to  a  lesion  either  on  tlie  motor  or  sensory  side  of 
£jL>eecli  mix'hanism.  A  motor  aphasic,  when  the  lesion  is  a  cortical  one, 
il  able  to  write  at  all,  will  osuaily  copy  Iwth  printing  and  M-riting  into 
'Scriptf  while  a  sensor)-  aphasic  will  C4ipy  mechanically  each  letter  just  as 
•It  a]>pears  to  him  ;  thus  writing  will  he  copied  into  script  and  printing  will 
ly  and  laboriously  printed,  each  letter  receiving  the  degree  of 
.^  found  in  the  original.  Whether  this  method  of  copying  is 
uvarmbly  followed  out  by  the  sensorj'  and  motor  aphasic,  as  D^jerine 
believeS)  is  doubtful.^ 

SeoBory  Aphasia. — Under  this  head  most  of  the  auditory  and  vis- 
aal  disturbances  of  s|ieecli,  ini'ln<ling  ajjraxia,*  may  be  studied  in  refer- 
ence to  hxiilization.  That  a  lesion  in  the  p«isterior  portions  of  the  first 
and  second  temjxjral  convolutions  will  cause  w(ird-*leiifness  and  mind- 
deafhess,  and  that  the  lesion  necessiiry  to  |)r(>duee  mind-ckutfness  must 
be  more  extensive  than  one  capable  of  causing  word-deafness,  seem  to  be 
demonstrated  by  a  case  recently  seen  and  studied  by  me  :*  A  vigorous 
young  man  was  struck  above  the  left  ear  by  the  butt  of  a  pistol^  frac- 
turing the  skull  and  driving  a  piece  4if  bone  against  the  first  and  second 
temporal  convolutions.  After  the  depressed  bono  hud  been  removed 
the  patient  soon  regained  c«insciousness,  but  he  was  mind-  and  word- 
deaf.  There  were  other  disturbances  of  speech,  but  they  do  not  con- 
cern tis  at  present.  The  patient  could  hear,  as  was  evidenced  by  his 
looking  in  the  direction  from  whicfi  a  sound  proceeded.  He  showed  no 
gleam  of  intelligence  when  a  watcli  was  hi^id  to  either  ear,  when  a  bell 
WBs  tapped,  or  when  coins  or  keys  were  jinghtl.  A  i\:^\K  <Iays  later  the 
firrt  juid  second  temporal  convolutie>ns  w(^re  exphuvd,  and  a  small 
f|aantity  of  dark,  .semifluid  blood  was  found  just  below  the  cortex  and  re- 
moved«  Improvement  l>egan  soon  after  the  second  operation,  and  a  few 
clays  later  he  was  able  to  nmh-rvtand  all  sountls  cxi'cpt  those  of  words, 
When  a  watch  was  held  against  his  ear  he  said,  "Going  pretty  well," 
but  when  I  s|K»ke  to  him  he  stared  at  me  and  sct-med  pnzzle<J.  In  tlie 
omrse  i»f  a  few  weeks  he  made  a  conijilete  recovery.  The  depressed 
bone  was  2^  inches  long  by  1^  wide,  with  the  long  axis  extending  from 
before  backward.     The  centre  of  the  fmctnre  was  crossed  bv  the  anric- 


*lf.  R.  Oowere  t  Diseageg  of  the  Nenous  Syittern,  2d  &U  vol  ii.  p.  1 14. 
'  Hn?hlingB>Jackson. 

•  fsjerint- :  **  Senaory  ADhasiu,"  Iniemat,  Med.  Mag.,  .\u^.,  1895,  pp.  524-528. 

*  Apnuia  ii  due  primnrilv  to  a  mental  defect,  but  gives  rue  to  speech  disturbance. 
^Mrti  A«ra,  June  20.  181)6. 
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«il()-Ureg:rri:itir  line,  aiul  tlic  lowest  |»(irti(ni  of  t!io  fractured  bone 
about  h;ilf  an  iiii'li  above  tho  base  of  the  i^knlV.     Tl»e  hemorrhagic  extrav 
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sation  Uwl  taken  place  subcortically  in  the  posterior  hall  ot  tbe  ex| 
area  of  tlie  brain.     If  the  ability  to  interpret  the  meaning  of  sounds  ia 
geiienil  resides  in   the  same   cttrtioal  area  in  which  the  meraor>'  of 
sound  of  words  is  stored,  the  former  must  extend  over  a  lai^er  surfai 
than  tlic   latter,  fjecatise  mindHlcafncss  began  to  lessen  as  soon  as  pr 
sure  from  the  extravasiitetl  bloiwl  was  relieved,  altliough  the  word-de 
ness  did  not  show  much   improvement  for  two  weeks   later.     It  is  jus 
possible  that  tfie  cortical  centre  fur  the  interpretation  of  i^ounds  in  gen- 
eral is  situated  posteriorly  to  the  cortical  area  in  which  word-memory     . 
resides.  j 

Auditory  Affections  of  Speech  and  Language,— Two  forms  O^H 
wonl-deafncss  are  reco^^nized  by  some.  One  is  lenncil  pure  word-<lea^^ 
ness,  anil  the  only  symptoms  are  inability  to  undcrstaml  spoken  speecii 
and  consefpiently  failure  to  write  at  dictation.  The  person  so  aifecte^^ 
shows  no  defect  in  reading  aloud,  writing  voluntarily  or  copying,  <l^| 
understanding  what  he  has  read  nr  written.  D{^j|erine  refers  to  a  tvpi-^^ 
cal  clinical  case  t»f  this  form  of  word-cleafness  oltserved  by  Serieux.' 
D^jerine  thinks  that  the  anatomical  locidization  <>f  pure  word-deafnes* 
is  not  established,  but  is  inclined  to  place  it  in  the  left  temjviral  lobc^ 
This  form  of  word-ileafness  is  probably  due  to  a  lesion  in  the  left  ten 
pond  lobe,  and  involves  the  auditory  entering  tracts  from  both  hemiJ 
spheres,  as  suggeste<l  by  Lichthcim,''  The  latter  olisi-rvcd  a  cliniti 
case  of  pure  word-deafness  in  which  tlien*  was  no  disinrliance  in  voW 
tional  speech  and  writing  t>r  in  reading  aloud.  M.  Allen  Starr  has  i 
lecte<l  s<"vcn  cases,  most  of  which  are  examples  «>f  pure  wonl-deafne>« 
and  in  all  of  these  the  lesion  was  limited  to  tln'  first  and  second  leil 
te  ni  I  >o  m  1  c  on  v  f>l  u  t  i  on  s  .* 

The  second  form  of  wonl-deafness  is  the  sensory  aphasia  describ 
by  Wernicke,  in  which  there  i?^  not  only  loss  of  ih»'  jH»wer  lo  nnderstati 
spoken  speech,  with  inability  to  write  at  dictation,  but  reading  aloud  il^ 
impaired  or  abolished,  and,  as  the  jwticut  cannot  verify  by  au<iitio 
what  he  ^ays  or  means  to  say  because  the  centre  for  wortl-hearing  \i 
aiiccted,  paraphasia  is  present,  includiutr  pimgraphia  and  paralexia.  It  i* 
ouestioualile  whettier  two  forms  of  witrd-»1eafness  shomld  be  recogniwd. 
In  both  the  lesion  is  tn  the  [wisterior  two  thirds  (»f  the  first  and  prob^H 
ably  the  second  tenijKinil  e4involntion.  but  in  pure  wonl-dcafuess  it  V^M 
limited  to  the  cort4'X  in  all  probability,  while  in  word-deafness  with 
|>aniphasia  it  is  more  extensive  and  tlte  subcortical  assotuation  tracts  i 
uiidoubtcilly  atfectcd. 

While  wc  may  clinically  distinguish  tliree  forms  of  auilitory  distur 
ances  of  s[Kreh,  \nux'  word-deafness,  miud-ileiifness,  anrl  word-dcafne 
with  jtara]>hasia,  ihc  lesion  in  all  is  in  the  ]>osterior  jHirtion  of  the  first 
and  secitnd  temiwiral  convolutions,  being  least  extensive  in  the  firs^,. 
variety,  and  ineivasing  in  the  order  named  in  the  other  two,  in  both  4^1 
which  it  extends  to  the  subcortical  as^iwiation  tracts.  -^ 

Visual  AfTections  of  Speech  and  Lansruagfe. — Two  forms  of  word- 

»  InUvmt.  Mrtl  M*iij.,  180.'),  Anp.,  p.  529. 

*  Quoted  bv  Mills  in  .1  Trit-Bmk  <m  ycn-owi  Dinata  6y  Ammeem  Antkonf  p.  AHIL 

*  M.  AU<?n  Smrr:  Bi-nin,  vol.  xii.,  1889.  p.  86. 
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blindness  are  described  by  D^jerine  :*  (1)  The  ordinary  form,  in  which  the 
patient  is  nsually  completely  or  partially  agra})hic,  ])araphasic,  and  alexic. 
This  condition  is  due  to  a  lesion  in  the  cortex  of  the  gyrus  angularis. 
When  the  lesion  is  deep  and  involves  the  optic  radiations  on  their  way 
to  the  cuneus,  right  lateral  hemianopsia  will  also  be  present.  The 
patient  is  usually  unable  to  recognize  words  or  letters,  but  he  may  or 
may  not  be  able  to  read  figures  and  to  calculate.  (2)  The  second  form 
of  word-blindness  has  been  described  by  D^jerine  and  termed  pure  word- 
biindnem:  "  The  patient  writes  spontaneously  and  at  dictation,  as  in  the 
normal  condition,  naturally,  without  being  able  to  read  it ;  but  a  copy 
is  altered  and  made  mechanically.  Speech  and  intelligence  are  intact." 
In  a  case  observed  by  him  the  lesion  was  found  at  the  autopsy  to  in- 
volve the  point  of  the  occipital  lobe,  the  base  of  the  cuneus,  and  the 
lingual  and  fusiform  lobules.  The  patient,  very  intelligent  and  culti- 
vated, was  totally  word-blind  and  hemianopsic,  but  he  could  write 
spontaneously  and  at  dictation.  He  was  also  note-blind.  Formerly  a 
good  musician,  he  could  not  decipher  a  single  note.  He  could  read 
figures  and  calculate,  and  speech  and  intelligence  were  intact.  Wyllie 
and  Redlich,  according  to  D^jerine,  have  reported  similar  cases  which 
presented  the  same  anatomical  localization.  Cases  42,  43,  and  44  in  the 
table  compiled  by  Starr  bear  a  striking  resemblance  to  D^jerine's  case.^ 

MiDd-blindness,  inability  to  determine  an  object  by  the  visual  organs, 
is  a  variety  of  apraxia  in  which  the  patient  has  lost  the  power  to  recall 
the  use  of  an  ooject.  Such  a  defect  is  due  to  a  lesion  in  the  occipital 
lobe,  situated  in  the  cortex  or  deep  in  the  white  substance,  involving 
the  association  fibres  w^hich  connect  the  occipital  cortical  centres  of  sight 
with  the  other  regions  of  the  brain.  In  the  50  cases  of  sensor}'  aphasia 
collected  by  Starr,  12  presented  a  condition  of  psychical  blindness,  and 
in  all  the  occipital  lobe  was  diseased.  In  6  of  the  12  cases  hemianopsia 
was  also  present. 

Not  infrequently  word -deafness  and  word-blindness,  with  various 
disturbances  of  speech,  occur  from  extensive  cortical  or  subcortical 
lesions,  so  that  while  word-blindness  is  produced  by  a  lesion  in  the 
cortex  of  the  anguhir  gyrus,  it  may  also  occur,  as  Starr  has  pointed  out, 
from  one  extending  from  this  centre  either  anteriorly  into  the  temporal 
re^on  or  posteriorly  into  the  occipital.  In  the  former  instance  it  would 
probably  be  associated  with  word-deafness,  and  in  the  latter  with  mind- 
blindness. 

In  testing  the  temporo-occipital  association  tracts,  inability  to  dis- 
tii^uish  a  familiar  object  by  its  sound  would  indicate  that  the  temporal 
end  is  afl*ecte<l ;  failure  to  recognize  an  object  seen,  a  break  in  the  occij)- 
ital  end ;  ami  loss  of  power  to  recall  the  name  of  an  object  recognized,  a 
lesion  in  the  course  of  the  tracts  l^etween  the  temporal  and  occipital 
lobes.* 

Professor  IMjerine  was  among  the  first  to  call  attention  to  the  fact 
that  in  some  cases  of  word-blindness  there  (X'curs  a  defect  of  speech 
similar  to  that  observed  from  a  lesion  in  Bn)ca's  convolution.  Of  27 
ra^es  tabulated  by  Starr  in  which  word-blindness  and  word-deafness 
♦-xisted,  a  motor  defect  of  s|x?ech  was  observed  in  only  2. 

•  Intermat.  Med.  Mag.,  Aug.,  1895,  p.  528. 

»  Bnuu,  Tol.  xiL,  1889,  p.  100.  » Starr. 
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Speech  disturbances  from  a  lesion  in  the  internal  capsule  scarcelr 
require  a  notice  here,  as  the  unilateral  motor  or  senson'  symptoms  gni- 
ticicutly  determine  the  scat  of  the  disease. 

Reeapituhftion  of  Home  of  the  principal  localizing  stfrnptoms  of  «pfech' 
defrcf  from  coiiiatl  IcsioitJ*. 

If  the  lesion  is  in  the  foot  of  the  third  frontal  or  Broca's  convolution, 
the  jiijitient  will  be  nnal>le  to  sjreak  voluntarily,  to  repeat  words  after 
another,  to  read  alond,  to  tliink  in  wonis,  and  in  the  majctrity  of  case? 
to  write  volinitarily  nr  from  dictation  so  as  to  be  understood,  but  he 
can  understand  speech. 

A  lesion  in  the  orrnlingual  centre  (lower  portion  of  the  central  con- 
volutions) will  cause  paresis  or  paralysis  of  the  orolingnal  muscles,  in- 
cluding the  lower  side  of  the  face  on  the  side  corresjxmding  to  the  most 
dextrous  hand  normally,  and  imperfect  articulation,  but  the  patient  will 
be  able  with  an  cHbrt  to  re|>eat  words,  to  talk  voluntarily,  to  tliink  in 
tj{>eech»  and  to  wnte,  although  the  last  may  be  done  imperfectly. 

A  lesion  in  the  foot  of  the  second  frontal  convolution  (the  probable 
anorthotxraplnc  or  graphic  centre)  will  be  attended  by  disturbances  in 
writing.  In  the  only  case  in  wliich  a  limited  lesion  has  been  found  in 
this  centre  the  |iatient  could  articulate,  propositionize,  and  form  hii^ 
letters  ix^rfeetly  in  writing,  but  tlien^  was  usually  sucli  a  general  tran- 
sposition of  letters,  wonls,  and  at  time  phrases,  that  no  sense  could  be 
gotten  out  of  what  he  Iiad  written,  and  he  himself  could  not  read  it 
much  Ijctter  than  another,  especially  his  wife. 

A  limited  lesion  in  the  nosterior  two  thirds  of  the  first  and  second 
temporal  convolutions  will  be  attended  by  word-deafness  and  inabilitv 
to  write  at  dictation  ;  in  more  extensive  cortical  lesions  in  this  region 
mind-deafness  M'ith  iiaraphasia  and  some  (listurlwinces  in  reading  and 
writing  will  be  added.  The  greater  tlie  extent  of  the  cortical  area  in- 
volved tlie  more  marked  the  jMiniphasia  and  other  symptoms  of  sensory 
aphasia.  If  the  lesion  involves  the  subcortical  white  substauee,  tlif 
disturbances  in  speaking,  reading,,  and  writing  become  very  pronouuced. 

A  lesion  involving  the  angidar  gyrus  and  adjacent  parts  will  cauw^ 
wonl-bliiulness  and  inability  to  read,  and  defects  in  writing,  copyinj:, 
and  speech  (paraphasia)  will  usually  be  jiresent.  If  the  lesion  involvi>? 
the  parts  posterior  to  the  angular  gyrus,  mind-bliiulness  will  be  adileih 

It  is  impossible  io  couilense  the  symptoms  <»f  lesions  in  the  different 
associating  tracts  between  the  various  cortical  areas  concerned  in  speech, 
and  the  attempt  that  has  been  made  to  repn?sent  in  a  few  words  tin* 
symptoms  of  spechnlefect  from  cortical  lesions  is  imperfect  in  that  it 
takes  no  account  of  many  varying  conditions. 

There  is  much  to  be  sai<l  in  favor  of  recognizing  a  centre  f«)r  the 
memory  of  nouns,  a  naming  centre  (Broadbent  and  Mills),  but  further 
observations  are  necessary  before  ascribing  to  this  faculty  a  distinct  and 
separate  cortical  centre. 

In  studying  cases  of  aphasia  it  is  often  just  as  important  to  note 
what  symptoms  are»  absent  as  to  recognize  and  describe  those  tliat  are 
present.  Very  few  can  systeuuiticaliy  examine  cases  of  aphasia, 
especially  of  the  sensory'  variety,  for  ail  possible  symptoms,  both  neg- 
ative and  positive,  tmassisted  by  some  plan  in  which  the  different  head- 
ings are  represented. 
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It  19  needless  to  remind  the  reader  that  a  most  thorough  and  ex- 

bMMtive  examination  of  the  ^nenil  physical  and  mental  eondition  of 
the  person  suffering  from  aphasia  should  Jw  made  at  the  time  of  record- 
till^  the  symptoms. 

Of  all  plans  suggeste<l  for  investigtiting  and  recording  eases  of 
apluieia,  I  liave  found  none  simpler  than  itie  one  suggested  by  M.  Allen 
Starr.'  I  have  employwl  this  for  a  nuinlier  of  years,  and  adde<l  to  it 
from  time  to  time.  I  am  in  the  haliit  of  having  the  suggestions  printed 
on  a  page  of  l^pil  paper,  and  all<>\v  sntlicient  space  between  each  di- 
vision of  the  subject  lor  reennling  changes  at  difterent  examinations. 
At  the  end  two  or  more  blank  sheets  are  bound  witb  the  printed  ones, 

which  general  observations  of  the  case  can  be  recortled. 

The  plan,  as  mmlified,  is  as  follows: 

1.  The  power  to  recognize  objects  seen,  heard,  felt,  tasted,  smelt,  and 

ir  uses. 

,2.  The  power  to  recidl  the  spoken  names  of  objects  seen,  heard,  felt, 
,  smelt, 

3»  The  power  to  uuderstiind  sounds  other  than  sjieech  and  music. 

4.  The  power  to  understand  s[)eech  and  music. 

5.  The  power  to  recall  to  mind  objects  named,  and  point  them  out 
at  request. 

6.  If  word-deaf,  can  the  patient  recognize  his  own  name  when 
8p<iken  ? 

7.  The  power  to  recognize  a  word  snelled  aloud. 

8.  The  power  to  pronounce  inaudibly  or  aloud  on  hearing  the  word 
^leUed. 

9.  The  jx)wer  to  spell  a  word  inaudibly  or  aloud  on  hearing  it  pro- 
nounced. 

11^     10.  The  power  to  call   op   mentally  the  sound  of  a  note,  figure, 

Hktter,  word. 

^B     The  examination,  thus  far,  will   test   the  various  sensory  areas,  but 

^Biafe  especially  the  auditor)*  and  the  ass«>ciation  tracts  between  the 

^Hjftrtnt  i*ensor\'  areas  conncetetl  with  speech, 

^PHni.  The  (K)wer  to  recognize  letters,  figures,  notes,  and  colors  seen. 

12.  The  jK^wer  to  umlerstund  printiHl  and  written  wtvnls  seen. 
^^       13.  The  jxiwer  to  read  priTiting,  writing,  ami  music  aloud  or  inaud- 
^kibly,  and  to  understxmd  what  he  reads. 

^y       14.  The  iK)wer  to  recall  objects  the  names  of  which  are  seen. 
^1       15.  The  power  to  write  voluntarily. 
^m       IG.  The  j)ower  to  write  at  dietati<>n. 

H        1^'  The  iKtwer  to  copy  and  the  manner  of  copying,  printing,  and 
*^    writinif. 

18.  The  power  to  write  the  naines  of  objects  seen,  beaixl,  felt,  tasted, 
Mnek 

19.  The  power  to  nnid  aloiu!  or  inaudibly,  and  to  (mderstiiud  what 
.^101^  been  written. 

-^1.  The  power  to  write  his  name,  and   the   al>iltty  to  n*ad  it  when 
'tt«iji  by  Inmself,  by  another  |)erson,  or  when  it  is  printed. 
^X.  The   p<jwer  to  recognize  a   letter  by  tracing  it  with   the  index 
r  or  with  a  pencil,  the  movements  being  guided  by  another. 

•  Starr:  MaL  Reconi,  Oct  27,  1888,  p.  497  ;  ami  if  mm,  vol.  xii-,  1889,  p.  95. 
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22.  The  power  to  call  up  nientully  the  apin^arance  of  an  object,  a 
figure,  note,  tetter^  nr  word,  when  word-blincl. 

These  ad{Utn>nul  testis  will  n'ul  in  determining  the  condition  of  the 
visual  W(>rd-nieni(>ries  in  the  angular  gyms,  and  the  connections  between 
this  area  and  the  surrounding  ^^en-surv  and  tnotor  areas  : 

23.  The  |x)\ver  to  s|K*ak  voluntarily,  and*  if  it  is  impaired  or  iost, 
the  eliaraeter  of  the  defeet. 

24.  The  power  to  rejKMit  words  after  another. 

25.  Does  the  jwitient  recognize  his  mistakes  in  speaking,  reading, 
writing,  and  s[H:'lHng,  anil  can   iie  eurreet  them? 

26.  Can  the  patient  think  in  speeeli? 

27.  Is  there  anv  special  ditlieuity  in  tiie  nse  of  nouns»  verbs,  or 
oilier  jiarts  of  sjieech, 

28.  The  powx^r  to  nnderstaml  and  use  pantomimic  or  gesture  ex- 
pression. 

2iK  The  [)ower  t<)  read  figures  and  Ur  eahndate. 

30.  The  power  tt>  count  both  money  and  in  numbers. 

31.  The  jjower  to  play  a  game  of  cards  or  other  games. 

NON-CORTIGAL    OeNTRES. 

Centrum  Ovale. — The  M'hite  substance  of  the  brain  contains  at  least 

three  distinct  sets  of  connecting  fibres,  One  set  connects  the  difterent 
convolutions  in  the  sjnne  hemisphere,  and  it  is  by  these  fibres  that  tin* 
frontal  and  occipital  lolx^s  may  \w  bn night  into  close  relation  with  oat'li 
other.  The  secoiul  is  eom|M)sed  of  the  eallosal  iibres,  which  pn.>lKibly 
connect  corres|Ktnding  |>ortions  of  each  hemisphere.  The  thiixl  s<'t  con- 
tains fibres  tliat  }kiss  from  tlu*  cortex  to  the  gix»at  ganglia  and  crii^. 
Most  of  the  fibres  from  the  cortex  that  reach  the  ems  pass  through  llic 
internal  capsule,  but  sonu*  pass  without  the  cajvsule.  Among  the  latter 
may  be  mentioned  fibres  from  tme  fK'cipital  lobe  to  the  cerebellum  of  the 
op[»()site  side.  The  function  of  the  fibres  of  the  centrum  ovale  ^leeni* 
to  be  to  ciirry  impressions  that  reach  the  sensorinm  to  the  cerebral  ciir- 
tex,  to  eonibiet  impidses  from  the  latter  to  the  motor  ap{Kiratus,  and  to 
connect  and  harmonize  the  various  ]Mfrtions  of  the  brain. 

A  lesion  in   tlie  centrnm  ovale,  if  it  involves  the  motor  or  sensory 
fibres,  produces  symptoms  that  are  {^omewhat  siun'lar  t<j  those  tbat  fol- 
low a  lesion  in  the  cortex  or  internal  citpsnle.     Whatever  may  be  tlie 
opinion  in  regard  to  the  function  of  the  cortical  motor  arcji,  the  sensory 
and  motor  filjres  are  sejKinitCHl   in  the  greater  jMirtion  of  the  centnim 
ovale  and  in  the  internal  capsule.     A  lesion  in  the  centrum  ovale  just 
below  line  cortex  of  the  motor  region  may  ciiuse  a  monoplegia,  but  con- 
vulsions will  not  likely  •x*eur  nidess  the  lesion  is  an  irritative  one.     In 
c<irtical  lesions  hx-al  spasms  usually  pn*ct*de  |»andysis,  while  in  snbcor- 
ti<'al  ones  the  fmler  of  the  development  nf  these*  sym[)toms  is  commonly 
revers(Hl.     Gencnd   eonvulsiims  from  a  lesion  in  the  white  substance 
are  rare  unless  the  intnieen^iral  pressure  is  considerably  increase*!.      If 
the  lesion  in  the  white  sLibstauee  of  one  occipital  loin-  involves  the  optic 
ra<lialions,  hemianopsia  will  Ite  present  ;  if  in  the  |>arietal  region,  jmrtinl 
amesthesia  of  the  entire  opposite  side  of  the  h*n\y  may  m'cur :  and  when 
the  centrum  ovale  in  the  left  hemisphere  is  atiectetl  in  the  tem|x>ral  ttnd 
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rietal  regions,  or  in  such  a  p4)sition  as  to  invado  the  fibres  from  Brtx-ii's 
convolution  to  the  iiiti?rii«l  ttjp.snle,  ajjha^iii  will  hv  pres*'nt,  A  losion 
in  the  centrum  ovale  will  jtrobahly  not  i'tiu.se  jM?rmautnit  motor  a[)ha.sia 
unles8  the  fibres  ininiediately  siibiMjrtieal  to  Brtica's  eonvohition  are  de- 
«tn:>ye<l.  I^^i^ions  in  the  eentnnn  rtvale  near  the  internal  capsule  usually 
iinva<Ie  the  latter,  and  are  nircly  disLiuguishable  from  a  primary  eap- 
sulnr  legion. 

Corpus  Gallosum. — While  corrcHjximlin^  portions  of  the  tW4i  henii- 
spheivs  are  prolwibly  eonnected  by  fihre.>*  jwissing  throu^li  the  corpus  cal- 
Itxnm,  it  isi  doubtful  whether  the  lesions  limited  to  this  structure  can  be 
I  locilized  with  any  degree  of  accuracy.  The  principal  lesion  that  has 
[occurre<l  in  the  corpus  cratlosnm  is  tumor,  and  the  syniptouis  have  been 
,  go  variable  as  to  leave  little  thjubt  that  they  are  due  to  extensifin  of  the 
l-g^rowth  to  adjacent  structures  and  to  the  increase  of  general  intracerebral 
t)n.'?isnre.     (St^e  Tumor  of  the  Corjuts  (allosum,  p.  472.) 

Central  Ganglia  and  Internal  Capsule . —  In  the  study  of  eeivbral 

Jization  from  a  practical  standpoint  little  miux'  need  be  said  of  the 

ganglia  than  that  their  exact  finietions  are  too  iui|*erfcctly  uuder- 

)d  to  be  of  much  value  in  this  coimccrtion.     Lesious  in  these  ganglia 

mainly  loealizaV)le  by  their  rtfects  up(ni  the  internal  capsule.     Tlie 

jhnjKjrtanee  of  the  fibres  comjMJsing  the  internal  eajisule  anterior  to  its 

langle  i.s  not  known,  and  in  ectnsequence  a  lesion  in  tfjis  situatitui  may  lie 

[attended  by  no  definite  »iymptoius.     The  fibres  from  tire  cortical  aiTas 

for  the  tace,  tongue,  and  larynx  are  found  at  the  angle  or  knee  of  the 

internal  ciipsule  and  in  the  jwirt  inmiediately  pisterior  to  it  ;  those  from 

the  arm  ei'ntre  come  next,  and  the  fibres  from  the  leg  centre  lie  imme- 

Idiately  Itehind  these.     The  anterior  twu  thinls  of  the  internal  capsule 

[posterior  to  the  angle  eontain  the  fibres  from  the  cortical  motor  areas, 

jUie  relative  pot^ition  of  tfie  fibrt*s  from  each  area  being  represented  in 

jlhe  same  onler  from  before  liackward  in  the  eapsjde  as  they  are  in  the 

fcortex  from  below  upvvanl.     T!ie  posterior  third  td'  the  hinder  lind>  of 

jlhe  internal  cajxsule  contains  the  s^-usory  fibres  to  the  opposite  side  of 

illii*  ImkIv.     The  fibres  t»f  the  orgjins  of  sjKH-ial  si'ns<%  except  [irobably 

ithowe  of  \Tsion,  find  a  |ilac4'  in  the  '' cross- way  "  of  Charcot,  or  sensory 

Jljortion  of  the  internal  capsule.     A  lesion  may  affect  the  motor  or  sen- 

[«orv  fibres  alone.      Hemorrhagic  lesions  involving  the  motor  {w>rtion, 

iKk'ilJi  only  tem|)orar}*  disturbance  of  sensation,  are  very  couuuon.      It  is 

Bible  to  have  a  lesion  so  limited  in  the  motor  |>ortion  of  the  internal 

Bule  a*  to  produce  monoplegia,  but  tliis  is  i»f  raiv  oceurrcnc(\     {\Hn- 

lete  destruction  of  the  mot(tr  fibiTs  gives  rise  to  typical  hemijih^gic 

levniptoms  of  cerebral  origin,  in  which  the  muscles  of  the  lower  si4le  of 

Itiie  niec»,  of  the  tongue,  arm,  and  leg^  are  j»araly/e<l  on  tlie  opposite  side, 

ind  the  trtnik  muscles  an*  weakened  on  both  sides.     If  tlie  lesion  cK'curs 

:>n  the  side  in  which  the  faculty  uf  sjH-cefi  is  liH/ated,  tcmpiuiiry  nmtor 

|p}):isia  may  rc-snlt.     (Jcnenil  convulsiuiis  tff'teu  (m-i'iu'  fnmi   irritative 

i»ion!<  in  the  motor  segment  of  the  internal  cnpsule.     Partial  destrue- 

ivo  lesions,  especially  if  attended  by  symptoms  of  irrit-ition,  may  cause 

p»>uble^^me  contractures  in  the  aflectcil   musi'les.      A   sudden   lesion 

ivolving  all  the  fibres  in  the  sensory  portion  of  the  internal  capsule 

-'•  to  C4iniplcte  auiesthesia  of  (he  entire  opjM)site  side  of  the  bmly, 

ig  the  scalp  up  to  the  nieiliau  lincj  with  loss  of  hearing,  taste, 
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and  smell  of  the  anEestlictie  side.    If  tlie  k'f«ion  and  it>  effect*  are  stric 
lituitod  to  the  mtermil  capsule,  vision,  uccortliiig  to  Henschen  and  Char 
K.  Mills/  18  not  Jitt'cctrtl.    Tliese  authors  contend  that  none  of  the  vi>«(i 
iibre.s  pass  tlirouf;:h  the  internal  cjipsule.   Tlie  afleetion  of  tlie  special  >cnfl 
is  usually  temporary  in  charat'tcr.    Incomplete  destructive  leh.ions  of  l 
sensory  portion  of  the  interna!  capsule^  espeeiully  if  they  are  attend 
by  irritation,  as  sometimes   liapnens  from   thrundwtic  softening, 
give  rise  Ur  most  harassing  and  distressing  symptoms  of  a  sensor)'  ch 
racter.     TheM:-  weix^  so  intt>lenddc  in  a  case  recently  seen  by  me  io 
saltation  with  J.  W.  O'Connor  as  to  tlrive  the  patient  to  commit  suicid 

A  lesion  strictly  limited  to  the  thalanvus  tloe.s  not  affei't  sensatid 
but  a  condition  of  athetosis  or  mobile  s|msm,  or  one  of  tremor  *iimil 
to  that  found  in  multiple  sclerosis,  except  it  is  always  unilaleraL 

Corpora  Quadrigremina. — The  connections  of  these  IxKlicj*  witj 
various  structures  arc  quite  numerous,  but  their  exact  function  is  uii- 
known.  Tiiey  seem  to  be  intimately  asswiated  with  the  reflex  act** 
vision,  apjmrentiy  in  this  manner  regulating  the  size  of  the  pupiji 
Uuilateni!  <h'struetion  of  these  IxKlies  causes  loss  of  the  reflex  actifl 
of  tlu*  pu|)il  to  light  on  the  rjpposite  side,  the  hemiopie  pupillary'  relle 
of  Wernicke.     (Sc»e  Tumor  of  the  Corpora  (iuailrigcmina,  p.  473.) 

Cms  Cerebri. — In  the  anterior  or  lower  portion  4 if  the  cms,  in  (be* 
niid<lle  tliinl  of  the  crusta,  the  mot4)r  tibres  ibr  tlie  *>p|>osite  side  of  the 
btKly,  including  the  face,  lie  ;  the  sensory  fibres  to  the  entire  opposite 
ftiile  i>f  the  botly  aiv  found  in  the  tegmentum  which  t»ccnpies  a  position 
between  tlie  crusta  and  the  parts  bencatli  the  flLH>r  of  the  aqueduct  ofJ 
Sylvius;  and  the  third  cranial  nerve  from  its  nuclear  origin  in  the  lattei 
situation  emerges  on  the  in  tier  Ixjrder  of  the  crus  to  reach  the  niusclcil 
of  the  eye  of  the  simie  side.     The  most  characteristi<'  symptom  of  »| 
lesion  in  the  crus  is  pamlysis  of  the  lower  side  of  the  fat/e  and  of  tlx 
arm  and  leg  of  the  opposite  side,  and  jwiralysis  of  the  third  nerve  onl 
the  side  eoriTsponding  Ut  the  lesion.     Sensory  disturbances  are  coninion,1 
and  ail"  found  on  the  same  side  as  the  jwralyzed  limbs.     The  jKinihhis 
of  the  thinl  nerve  may  be  partial,  but  it  is  more  conmninly  complete. 
Sometimes  the  internal  <x"ular  mu.s<des  est^jx*  entirely.     When  the  lesio 
is  near  tlie  median  line  and  involves  the  nerve  nuclei  near  the  flcKiroil 
the  aqueduct  of  Sylvius,  ophthalmoplegia  of  nuclear  origin  will  occur,' 
Hemianopsia  from  crus  lesions  is  mn\  except  in  the  case  of  a  tumor. 


A   su^MTHcial   lesion  on   the  inner  side  of  the  cms  may  cause  partial 
'     ■      "  me  third  nerve  and  l>e  unattended  by  st*nsorv  or  hemip'    '" 
symptoms.     Under  such   eircumstauces   giddiness,   [jrobably   from 


rlial      I 
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afieetion  of  the  (K'ular  muH-les,  may  be  troublesome  an<l  |K'rsislent. 
Pons. — The  sensory  iibres  of  the  jions  (X'cupy  a  |M»siti<>n  |Misleri 
caudad,  to  the  pyramidn!  tracts.     The  (ibres  of  tlie  fifth  cranial   nei 
are  in  the  outer  third  (►f  the  fonUatio  reticularis,  both  above  and  l>el 
the  jum-tion    ot'  the  ascending  and   descentliug  nxits   of  this    nerv< 
Above  this  junction,  which  is  near  the  vertical  middle  of  the  jK>ns,i 
lesion  limittxl  to  the  taiter  porti«»n  of  the  i*eticu!ar  formation  prt>di 
anaesthesia  iii  the  distributitui  of  the  fifth  nerve  on  the  op]M»sitc  side, 
the  lesion  is  equally  limited  to  the  outer  third  of  the  reticular  formatli 

*  A  Tnt'Iiook  on  Xcrt'om  DUfunrgt  btf  American  Authorii,  p.  42*2. 
'  It  in  probable  that  the  "  deseeiiditig"  root  in  neatly  nMcendtng. 
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below  the  junction  of  the  two  roots,  the  sensory  disturbance  occurs  in 
the  distribution  of  the  fifth  nerve  on  the  side  corresponding  to  that  of 
the  lesion.  A  lesion  limited  to  the  inner  two  thirds  of  uie  reticular 
formation  in  any  portion  of  the  pons  causes  anaesthesia  in  the  limbs, 
trunk,  neck,  and  b«ck  of  head  nearly  up  to  the  vertex  on  the  opposite 
side.  A  lesion  limited  to,  but  involving,  the  entire  formatio  reticularis 
above  the  middle  of  the  pons  produces  anaesthesia  on  the  opposite  side 
of  the  body,  including  the  face ;  below  the  middle  of  the  pons,  crossed 
hemiansesthesia,  the  face  on  the  same  side,  and  the  limbs,  body,  neck, 
and  back  of  head  on  the  side  opposite  to  that  of  the  lesion.  A  few 
cases  of  lesion  of  the  pons  have  been  attended  with  loss  of  temperature 
and  pain  sensations  in  the  limbs,  tactile  sense  being  nearly  normal. 
Such  a  lesion  is  situated  deep  in  the  substance  of  the  pons.  It  is 
probable  that  dissociation  of  sensory  symptoms  is  most  complete  when 
4iae  to  a  lesion  of  the  pons,  next  when  caused  by  lesion  of  the  cord,  and 
least  when  it  results  from  a  lesion  of  the  spinal  nerve  roots.  If  the 
lesiion  involves  the  motor  tracts  above  the  middle  of  the  pons,  and  is 
limited  to  them,  the  limbs  and  the  lower  side  of  the  face  will  be 
paralyzed  on  the  opposite  side ;  and  if  none  of  the  cranial  nerves  or 
their  nuclei  other  than  the  facial  are  aifected,  the  symptoms  may  be 
indistinguishable  from  those  of  a  lesion  in  the  motor  portion  of  the 
internal  capsule.  A  lesion  affecting  the  motor  tracts  below  the  middle 
of  the  pons  causes  crossed  paralysis,  the  face,  both  in  its  upper  and  lower 
portions,  on  the  side  of  the  lesion,  and  the  body  on  the  opposite  side. 
Several  of  the  cranial  nerves  and  their  nuclei  may  be  affected  by  pontile 
lesions.  The  third,  fourth,  fifth,  and  sixth  are  the  ones  that  are  most 
commonly  included  in  such  lesions,  but  any  from  the  third  to  the  eightli 
ioclusiive  may  be  involved,  depending  upon  the  character,  seat,  and 
extent  of  the  lesion.  A  unilateral  lesion  m  the  extreme  upper  portion 
of  the  pons  may  affect  the  third  nerve  or  its  nuclear  origin,  but  such  a 
le«ion  could  scarcely  involve  the  fifth  nerve  without  giving:  rise  to  hemi- 
ane<theiiia  and  hemiplegia.  The  fibres  of  the  fourth  cranial  nerve  from 
their  origin  in  the  floor  of  the  fourth  ventricle  pass  over  to  the  opposite 
side  in  the  valve  of  Vieussens.  A  unilateral  lesion  affecting  the  middle 
vertical  third  of  the  posterior  portion  of  the  pons  may  paralyze  the 
fourth  ner\-e  on  the  same  side  as  that  of  the  lesion  or  on  the  opposite 
side.  If  the  nerve  is  affected  by  a  vascular  lesion  in  the  lateral  sub- 
stance of  the  pons,  it  is  usually  the  one  on  tlie  side  corresponding  to  the 
lesion.  The  seventh  and  eighth  nerves  are  occasionally  affected  by  lesions 
of  the  middle  and  lower  portions  of  the  pons.  Owing  to  the  associated 
action  of  the  external  rectus  of  one  eye,  supplied  by  the  sixth  nerve, 
with  the  internal  rectus  of  the  other  eye,  supplicnl  by  a  branch  of  the 
thifd  ner\'e,  in  conjugate  deviation  of  the  eyes,  portions  of  these  two 
nerves?  are  frequently  affected  by  a  common  lesion. 

A  paralyzing  lesion  of  the  pons  al)ove  the  nuclear  origin  of  the  sixth 
nerve  often  causes  loss  of  conjugate  deviation  of  the  eyes  toward  the 
affected  side,  while  an  irritating  lesion  may  give  rise  to  conjugate  spasm 
of  the  eyes  towanl  the  same  side.  The  motor  root  of  the  fifth  nerve 
may  be  involved  an<l  the  sensory  may  escape.  Bilateral  lesions  of  the 
pons  are  not  uncommon,  and  may  cjiuse,  besides  the  bilateral  motor  and 
sensory  .symptoms  in  the  face  and  limbs,  great  disturbance  in  deglutition 
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nm\  articiilatinn,  especially  when  the  lesion  affects  the  lower  portion. 
Irritative  lesions  of  the  [mhi5  may  give  rise  to  rigidity  of  the  musi-les  i»f 
the  linihs  or  of  tliose  snjiplied  l>y  the  motor  rtMJt  of  the  fifth  nervf. 
Choreoid  movemems  or  rhythmieul  spasms  have  Ikh'ii  observed  in  rare 
instances.  Trophie  disturbances,  esjX'cially  in  the  eye,  and  sometinie.i 
[>ain,  are  well-marked  symptonts?  nn  the  sith*  of  the  k'sion  in  the  distri- 
bution of  the  fifth  m^rve  when  the  trunk  of  this  ner\e  is  involved, 
rnilateral  sweating  has  been  observetl  in  a  numl>er  of  crises  from  lesionK 
of  the  pons.  A  sense  of  nnsteailiness  amounting  to  jietual  giddiness  is 
not  infreijuent  from  ptmtile  lesions  when  the  middle  jK'dnnele  is  affected. 
Sueh  eases  are  nsually  attended  by  vomiting.  A  marked  ri,<c  of  tcm- 
pemture  is  common  ininKHliatcly  after  the  occurrence  of  an  acute  lesion 
of  the  p<ms.' 

Medulla. — Resides  the  sensory  and  motor  tmcts  connected  \\ith  both 
sides  oi'tbe  body  the  medulla  eont«ains  nuclei  of  the  pnenmogastric,  glosHv 
pliar^'ugeal,  hypoglussal,  and  spinal  accessory  nerves.  A  h^sion  ilcstrov- 
ing  the  cardiac  ami  res])tratory  centre  is  rapidly  fatal.  Symptoms  ol' 
bidbar  lesions  are  usually  bilatend.  Ttie  lesion  may  be  limited  to  thr 
nuclei  of  the  motor  nerves,  as  in  acute  or  chronic  bulbar  paralysis,  or 
it  may  affect  the  glosso-pharyngind,  hyiK>glossal,  and  spinal  accc8Sf»ry 
nerves  and  the  motor  and  sensory  tmcts.  The  muscles  of  the  face  will 
escape,  except  the  tu'bicidaris  itris,  supplied  by  the  fibres  that  take  their 
origin  near  the  hypogloswd  uneleus.  The  tongue,  pharynx,  and  lannx 
are  affectetl,  so  that  the  |>ower  of  deglutition  and  articulation  maybe 
greatly  impaired  or  entirely  lost. 

Cerebellum, — The  cerebellum,  by  means  of  its  middle  lobe  and  ii> 
IrmIuucIcs,  has  numerous  and  important  etumections.  The  inferior 
pe'ihuieles  are  the  paths  by  which  nerve  fibres  reach  the  cerebellum  fnicn 
the  auditory  nerves  and  tlieir  uu<'h"i,  and  from  the  |M»sterirtr  portioiiiMtf 
the  corfl,  especially  the  direct  cerebellar  tmcts.  Tlie  niiddie  iR'dnmHt'^ 
serve  to  establish  a  corniectiHii  between  the  middle  pons  and  cerelx'llum. 
The  sn|>erior  |X'duneles  eoutain  many  fil>res  that  connect  various  jK>r- 
tions  of  the  cerebrum,  probably  the  tubercukir  <pjadrigenitna,  tiie  dwlft* 
mus,  cor[>us  callosum,  an<l  the  cortex  of  (he  hemispheres,  with  tiie  cor- 
tex and  middle  hibe  of  the  eerelK-llum.  Each  cerebellar  hemisphen*  i^ 
connected  with  the  cen-bral  hemisphere  of  the  itppositc  ^ide.  ( 'linie^'l 
and  |>athoh>gical  observations  jwtint  to  a  close  relation  existing  bi- 
tween  each  cerebellar  hemisphere  and  the  frontal  lobe  of  the  oppopit** 
side. 

Whatever  the  functions   of    tlie  cerebellar    hemispheres  are,  th*^^ 
individuality  is  lost  in  the  middle  lobe.     The  connections  of  the  v^T*r- 
bellum    with    parts,   the  direct  cerebellar  tniets  an<l    the  sendqjn 
canals,  that  are  coneerneil  in  maintaining  the  etpiilibriiun  of  the  !• 
favor  the  generally  accepted  opinion    that   the    ctM'ebeltum,  esjK'ciit^^^ 
its  middle  lobe,  is  intimately  associated  with  ci>-on I i nation  t»f  muscu^**'*^ 
movements.     Many  «if  the  symptoms  following  lesions  of   the  c*^''"*^ 
bellum    result  from   the   pressure  ujion   or  irritation   of  adjacent  str»'^^ 
ture>.     Tunjorsof  the  middle  lol>e  iir  of  the  jx-duneles  not  inf»v<juent  "  J^ 
interfere  with  the  functions  t»f  the  [mjus  nr  medulla,     A  lesion  in  one  trr^^ 
bellar  hemisphere  unattended   by  pressure   upon   the  middle  lube  ini»-J' 
'  A  number  of  exceplious  to  this  rule  have  been  observed. 
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not  give  rise  to  any  appreciable  symptoms.  The  most  common  symp- 
toms of  a  lesion  in  the  middle  lobe  of  the  cerebellum  are  the  disturbed 
muscular  movements,  limited  largely  to  the  legs  when  the  patient  is  in 
the  upright  posture,  seen  to  a  less  extent  in  the  trunk,  and  occasionally 
observed  as  a  tremor  in  the  arms.  The  patient  may  have  a  sense  of 
insecurity  even  when  in  the  recumbent  posture.  When  he  is  on  his  feet 
the  gait  is  uncertain  or  zigzag,  and  resembles  that  of  a  drunken  person. 
Both  in  standing  and  walkin?  the  feet  are  kept  well  separated.  If 
standing  is  attempted  with  the  feet  close  together,  the  body  sways  to  and 
fro.  Closing  the  eyes  increases  the  difficulty  of  maintaining  tlie  equi- 
librium. In  some  cases  there  is  a  tendency  to  forced  movements  in 
one  direction,  probably  less  commonly  backward  than  forward  or  to  one 
side.  The  irregular  movements  of  the  legs,  even  when  the  patient  is 
in  the  erect  posture,  are  rarely  as  great  as  in  locomotor  ataxia,  and  on 
lying  down  the  inco-ordinate  movements  of  the  legs  are  scarcely  apjmr- 
ent,  differing  in  this  respect  from  the  ataxia  from  a  spinal  lesion. 
Vertigo  and  vomiting  are  common  in  irritative  lesions  of  the  cerebellum. 
General  convulsions  may  occur  from  a  vascular  lesion,  but  they  are 
more  frequently  associated  with  tumors  of  the  cerebellum.  (For  a 
fuller  description  of  the  lesions  of  the  cerebellum  and  its  peduncles, 
see  Tumors  of  the  Cerebellum,  p.  474.) 


DISEASES  OF  THE  MENINGES  OF  THE  BRAIN ; 
THROMBOSIS  OF  THE  SINUSES  OF  THE 
DURA  MATER. 

By  F.  T.  miles,  M.  D. 


The  brain  is  usually  described  as  beine  enveloped  by  three  mem- 
brane?5 — viz.  the  dura  mater,  the  arachnoid,  and  the  pia  mater.  The 
two  latter  there  is  good  reason  for  considering  as  a  single  membrane, 
and  we  may  designate  it  as  the  pia-«rachnoid.  This  is  the  more  justi- 
fiable, practically,  as  the  arachnoid  is  not  affected  by  disease  as  a  sep- 
arate membrane. 

The   dura   is   composed  chiefly  of  white  fibrous    tissue,  is   tough, 
inela<itic,  and  of  low  vascularity.     It  is  supplied  with  nerves,  princi- 
pally from  the  fifth  i)air,  from  which  it  derives  a  sensibility  which  may  be 
exagperat€<l  in  disease  so  as  to  cause  exquisite  pain.     It  must  be  remem- 
bered, however  (and  this  has  an  important  bearing  on  the  symptoms 
^Wn  it  is  diseased),  that,  like  other  mternal  organs,  its  sense  of  local- 
iation  cannot  be  depended  upon,  as  the  pain  radiates  widely  from  the 
pirtnt  of  causation  (Hugenin).     It8  outer  surface  is  the  internal  peri- 
<>stHini  of  the  cranial  bones,  and  is  intimately  connected  to  them  by 
fil)n's  and    bhMxl-vessels  which  further  communicate  with  the  vessels 
of  the  K-alp.     Its  inner  surface  is  smooth  and  glistening,  and  covered 
»ilh  a  layer  of  epithelium.     It  is  made  up  of  two  layers  intimately 
unitwl  in  the  adult,  except  where  at  certain  points  the  inner  layer  leaves 
the  (Hiter  an<l  forms  lamellar  projections  between  divisions  of  the  brain. 
Between  an<l  formed  by  the  two  layers  are  the  sinuses  of  the  dura  mater, 
'hannelsfor  carrying  the  venous  bU)od  from  the  brain,  which  are  lined 
hy  a  dintin nation  of  the  internal  coiit  of  the  veins.     The  dura  mater 
'^  J'UppIie*!  with  blood    princiixilly  by  the  middle   meningeal   artery, 
*'n'ch  ramifies  in  its  |wriosteal  or  outer  layer,  giving  branches  to  the 
wuH^  and  to  the  inner  laver. 


^'^PLAMMATION  OF  THE  EXTERNAL  LAYER  OF  THE 
DURA  MATER. 

External  Pachtmbnoitis. 

.  ^"K  inflammation  of  the  outer  layer  of  the  dura  mater  can  scarcely 
"1 'Ja'^ififMl  as  a  disease,  so  seldom  does  it  fx?eur  as  an  idio]xithi<^ 
*«*^ion.     It  is  almost  always  observwl  as  the  result  of  liead  injuries, 
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siK'li  as  t'onciissioii  nr  k'sioiis  of  the  craiiiiil  bouct?  or  diseases  or  inflam- 
niaticnis  of  tlu*  soft   |Kirts  i-ovrrin^r  tliiTii,     C()iicus.sion!?  of  the  lioiul,  as 
fruni  hlmv:s  wfiicli  tiuisc  no  a|)]Mirfiit  k'sioiis,  may  so  jar  the  eraDial  lK>i)es 
a.s  to  lo(»st»n  tin'  thini  niak>r  from  their  inner  surface,  either  at  the  sjnit 
of  coneiission  or  hy  eoutR'-cotip  at  a  |K)tiit  opposite  to  it,     AVitli  tlii? 
there  may  Im"  cxtnivasation  of  1)1(km1  from  the  U>rn  vessels  betwei'ii  tht- 
Ijone  atitl  nientbrune.     Sunetimes  it  is  but  a  thin  layer  of  bliHid,  wliich 
is  reathly  ab>orbe(b  leaving  taily  a  thiekening  at'  t!ie  mennbrane;  or  the 
bkHHl  may  l>e  in  such  qnautity  as  to  eaust^  syuiptomsof  general  eei'ehral 
compression,  and    if    the    compression    occurs    at    the    motor   r^oo 
(heiu'ath  the  parietal  b(Uie,  a  eonimou    seat   of  injur}),  there  may  t* 
ecmtraetious,  jiaresis,  or  paralysis  of  the  oj)posite  limbs  or  of  the  musoirt 
of  the  face.     Iti  this  way  tt  may  be  possihU-  to  make  a  diagni>sis  of  tin* 
lesitm.     It  is  raif  to  luive  pus  forme<l  iK-tweeu  the  dnra  mater  and  tlif 
bfJtie,  but  if  tfiis  <K'enrs  to  any  ^rt*at  extent,  there  will  most  likely  Ir 
hM-aliziug  sym]jli>ms,  <>r  tln>se  of  compression.     But  even   in  eascii  iii 
wtiieli  a  blow  lias  n<)t  been  of  firree  suftieient  to  detach  the  dura  imUi-r 
an  itiflammatnry  rrmdition  may  he  s<'t  up  in  a  eireumscribed   area  of  ii 
corri'stHJinhn^j:  to  the  |)oint  of  violeuee.     Tlie  vessels  of   tlie  meinhrune 
are   (hstended,   and    it    becomes    swollerv   with    cxudatii»u    an<l    thirklv 
cr<nvdeil  with    leneoeytes.      This  morbid    pr*»eess  seldom    en(ks    in  the 
formation  of  pus  ;  oftenest   there   is  the   prmhietion    of  tibrtius  tiwur, 
wliieh  thickens  the  mend) rane   permanently,  and  unites  it  firmly  to  tin* 
bone,  wliich   itself  probably  undergites  changes,  making  it   thicker  am! 
more  dense.     Such  ehauges  often  exist  unrevealiHl    by  symjitoms,  ami 
are  uuexjH'ctedly  foutxl  after  death.     Nut  a  few  eases,  however,  iH.riir 
in  whirh   \\v    liave    gocMl    reason    to    believe   that    [XM'sistent    heudafho 
and  other  cerebml  symptoms  de(Hjnd  on  a  change  arul  thiekeiiinjr^'f 
the  dura  mater  n'sulting  from  some  almost  or  quite  forgotten  injury. 
Tlic  diagnosis  of  such  cases  is  obviously  very  difticult,  and  often  imp>^ 
8ible,  but  it  nuiy  scunetimes  be  assistei!  by  a  sensitiveness  of  the  cni- 
nium  tu  manijjulation,  as  njnm  |K'rcussi<in,     In  this  conueetii»n  may  In.' 
mentioned   ihe  general   thiekeuing,  with    induration  and    adherence  to 
the  bones  of  the  dura  mater,  in  old    |»e(tple,   the  chronic  instme,  etc. 
These  ehanges  are  often  found  in  individuals  who  during  life  presentiil 
no  symptoms  to  cause  suspicion  of  such  a  condition.     This  {dtemtinn 
of  the  dura  is  possibly  due  to  <h'geneni{ivc  changes  rather  tliau  to  any 
prtH-ess  that  can  pro|)erIy  be  railed  inHarnmation. 

Tlie  exteusi<jn  of  an  itdlanimation  to  the  dura  mater  from  wounds 
which  have  puetratcd  through  the  bones  of  the  skull   (fractures,  |ier- 
forating  wounds,  etc.)  is  so  obvious  as  only  to  requin'  mention.     Tlir 
symptonis  of  such  an  inflammation  (which  is  cireumscribtHl,  not  difl'i 
are  lost  amidst  those  of  the  primary  injury.     Their  consideration  r 
be  projierly  rcfenxHl  to  the  surgeon. 

Caries  of  the  bones  iti'  the  skull,  even  where  the  inner  table  is  not 
invttlvcd,  and  i'S|M'cially   where   there  is  a   syi>hilitie   infection  of  the 
system,  may  involve   the  outer  layer  of  the  duni  through   the  v 
common  to  the  bone  and  the  membrane.     Esj>ecially  is  this  the 
when  the  |X'trous  jKirtiHU  itf  the  tempcind  is  necrosed.     Here  the  att 
menl    of  the  clura  to  the   bone  is  >o  close  at  certain  iMtiuls,  so  thin  a 
lamella  of  bone  se[>arates  the  cranial   from   the  tym|M»nic  ca\*ity,  thtt  J 
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ves(<els  pass  so  directly  from  one  to  the  other,  serving  as  bridges  to  a 
morbid  process,  that  the  frequent  involvement  of  the  dura  at  this  point 
is  easily  explained.  Even  in  cases  where  the  cranial  bones  themselves 
are  not  diseased  the  inflammation  of  the  soft  tissues  covering  them  may 
extend  to  the  outer  layer  of  the  dura.  This  we  see  in  erysipelas,  in  in- 
flammation of  the  mucous  membrane  of  the  ethmoid  bone,  the  frontal 
sinuiXy  etc. 

iDflammation  of  the  outer  layer  of  the  dura  mater  may  cause  simply 
a  chronic  thickening  of  the  membrane  at  the  spot  involved.  In  these 
thickened  portions  there  is  sometimes  set  up  a  formation  of  bone,  as  of 
spieulie,  laminae,  or  nodules. 

Sometimes,  unfortunately,  either  primarily  or  succeeding  to  the 
process  of  thickening,  there  is  formation  of  pus.  This  is  rarely  confined 
to  the  outer  layer  of  the  dura,  but  involves  also  the  inner,  and  upon  the 
surface  of  this  layer  pus  may  be  formed.  Such  an  extension  of  the 
inflammation  may,  and  ver>'  often  does,  involve  the  pia-arachnoid,  and 
we  then  have  a  leptomeningitis  \vith  its  accompanying  symptoms. 

Treatment. — As  has  been  indicated,  it  is  only  in  exceptional  cases 
that  the  diagnosis  of  external  pachymeningitis  can  ho.  made  with  any 
degree  of  certaint}-.  If  a  collection  of  pus  is  diagnosed  and  located, 
the  trephine  must  of  course  be  resorted  to,  and  the  sooner  the  better. 
If  the  conclusion  is  arrived  at  that  the  symptoms  of  the  case  (headache, 
etc.)  depend  upon  an  inflammatorj'  thickening  of  the  membrane,  with 
hypertrophy  of  the  adjacent  bone,  internal  medication  should  be  tried. 
Mercury  may  be  used,  preferably  by  inunction,  to  the  verge  of  salivation. 
Iodide  of  potassium  pushe<l  to  large  doses  and  continued  for  some  time, 
has  seemea  to  the  wnter  to  give  good  results  in  some  cases.  Counter- 
irritation  by  means  of  the  Paquelin  cautery  is  to  be  strongly  advised. 
The  point  of  the  cautery,  brought  to  a  high  heat,  should  be  scorwl 
lightly  and  rei>eatedly  over  the  skin  of  the  back  of  the  neck  or  mastoid 
proeesst*s,  causing  a  slight  scorching  of  the  epidermis  without  the  after- 
production  of  sores.  This  should  l)e  reiK»ate<l  from  time  to  time.  The 
trephine  should  not  be  regarded  exclusively  as  "a  last  resort."  There 
is  little  danger  in  its  application  :  it  helps  to  clear  up,  the  diagnosis,  and 
g*>metimt^  the  removal  of  a  button  of  bone  in  these  cases  is  followed  by 
preat  relief  to  |)ersistent  headache,  and  would  appear  to  exercise  a  salu- 
tary influence  on  the  progress  of  the  morbid  ])r(K?ess. 

We  know  but  little  of  an  inflammation  of  the  inner  layer  of  the 
dura  mater,  except  where  it  has  extended  from  the  outer  layer,  as  in 
cases  such  as  have  lK»en  descril)ed  above.  If  it  is  involved  in  a  puru- 
lent inflammation,  this  will  extend  to  the  pia-arachnoid,  and  we  will 
have  a  leptomeningitis.  Or  if  there  is  no  formation  of  pus,  the  inner 
layer  may  form  adhesions  to  the  pia-arachnoid,  the  membranes  being 
plued  t^^.'thcr,  and  they  may  i)ecome  adherent  to  the  brain.  Not  very 
infrefjuently  there  is  a  formation  of  spicula;  or  plates  of  bone  in  the 
inner  laver  of  the  dura :  this  is  seen  verv  often  in  the  falx  cerebri. 


: 


Paohymeninqitis  H^mobrhaoica  Interna;  H^imatoma  Dora 

Matris. 

Tms  affection  consists  in  the  fnrmaticni  hotween  the  dura  mater  and 
piii-iiractinoid  of  fihrniis  tissue  armngiMl  as  nu-nilirancs  of  various  tliick- 
iii?(4S  nm\  ex  tent.  Sonictinics  there  is  hut  a  thin  cobweb  of  fibres,  easily 
Ktripjted  in  shri'ds  from  the  inner  siirlaee  of  tlie  dura.  This  imperfectly 
or^unizctl  inetnbranc  shows  many  miuute  heniorrha^s  and  nist-c<jlorp(i 
points,  the  result  of  fhanges  in  the  coloring  matter  of  older  blood 
extnivasatinns.  In  a  more  advanced  stage  there  arc  layers  of  thickf^r 
anil  imire  detinite  mendtmne  superposed  and  connected  with  each  other, 
firudy  attached  to  the  dura,  and  sometimes  it  may  l>e  to  the  pia-aracli- 
noid.  Of  these  layers  tlie  older  ones  next  the  dura  are  the  densest  and 
best  organized.  I m|)erfectly  formed  vessels  with  very  thin  walls,  of 
greater  ciilibre  than  iiipillaries,  are  seen  throughout  the  new  tissue,  and 
hcmorrliagi*'  points  of  greater  or  less  size  are  scattered  through  it. 
Sometitncs  hemorrhages  ot-enr  between  the  mcmlmutons  layers,  and  these 
may  actpiire  such  dimciisi(«)s  as  to  give  to  the  new  formation  the  appear- 
ance of  a  blood-filled  cyst,  a  hiematoma. 

The  name  internal  ]>achymeningitis  implies  an  inflammation  of  the 
iimer  layer  of  the  dura  mater,  and  formerly  it  was  the  almost  univer- 
sally accei>ted  view  of  the  nature  and  origin  of  this  affection.     Many, 
hitwcver,  amongst  them   notaldy  Hngtnin,  have  ailvaiiced  another  ex- 
planation^  and  one  which   appears  to  be  generally  a<l<>ptcd.      Accord- 
ing to  this  latter  view,  the  starting-jMtint  of  the  new  tissue  formation 
is  the  occurrence   of  a   hemorrliagc    between   the   dura   and   the  pia- 
anichnoid.     Observations  which  liave  followed  step  by  ^tep  the  f»rgjin- 
i/jition  of  the  bhuMl  clot,  the  snbsetjnent  ht^morrhages  leading  to  the 
formation  of  new  layers,  and  also  the  behavior  of  blocnl  injrcte^l  into 
the  subarachnoid  spaee  of  animals  (nddtits),  would  s^^'cm   to  give  the 
r|nestion  a  detinite  settlement.     The  initial  hemorrhage  comes  alraoet 
always  from  the  dura,  which,  however,  shows  no  congestion  or  inflam* 
mation,  its  lining  epithelium  keeping   its  natural  ap]>earance  up  loan 
ail va need  ."^tage  of  tlie  affection.     The  condititms  leading  to  the  hemor- 
rhage arc  ii(>t  always  obvious,  !>ut  in  the  nuTJority  of  cases  theiv  is  prob- 
ably a  dcgcnemted  condition  of  the  veins  and  arteries,  conduueti  with 
such  an  atrophia"  c<inditiou  of  the  hemispheix's  as  leaves  these  veK««els 
without  their  natund  support  from  the  surrounding  tissue,  thus  facili- 
tating their  congestion.     Thus,  ]>acliymeningitis  is  frecpiently  found  in 
dementia  paralytica,  tlementia  senilis,  chronic  alcoliolism,  the  brains  of 
old   peojdc,  in  all  of  which   tlu're   is  a  diminution  of  the  bulk   of  the 
hemispheres  and  an  (edematous  condition  of  the  pia-amchnoid — hydro- 
cephaltis  ex  vacuo. 

The  hwation  of  the  pachymeningitic  formation  is  generally  under 
the  paric-tal  bone,  oftenest  on  both  sides  of  the  brain.     Sometimes  it 
occupies  ftnly  a  limite*l  extent  at  the  vertex,  sometimes  it  is  spread  cap- 
like  o%-er  both  hemispheres,  and  sometimes  it  is  found  iu  the  middle  and 
f  posterior  fossa^  of  the  skull. 

It  is  found  in  very  varying  morbid  conditions.     Thus  it  has  been 
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obeerx'ed  in  pernicious  ansemia,  leucfemia,  phthisis,  chronic  venereal 
libsease,  disease  of  the  heart,  etc.  Sometimes  it  is  the  result  of  an 
injury-,  and  sometimes,  it  must  be  admitted,  it  occurs  without  any  osten- 
sible exciting  cause.  Although  more  especially  a  condition  accompany- 
ing senile  changes  in  the  tissues,  many  cases  have  been  recorded  where  it 
existed  in  children.  The  view  has  been  advanced  that  the  affection  is 
one  of  trophic  disturbance  (Dercum). 

A  diseased  condition  occurring  under  such  different  circumstances 
and  running  its  course  in  so  varied  a  manner  must  exhibit  a  very 
varieil  display  of  symptoms.  Very  often  no  symptoms  at  all  reveal  its 
existence,  and  its  presence  is  discovered  only  by  a  post-mortem  ex- 
amination. 

The  essential  nature  of  the  affection  being  a  subdural  hemorrhage 
with  subsequent  oi^nization  of  the  clot,  concomitant  circumstances  will 
have  a  great  effect  in  modifying  its  course  and  symptomatology.  In 
cases  of  chronic  insanity  or  chronic  alcoholism,  where  the  intracranial 
smce  is  partially  occupied  by  fluid  which  has  taken  the  place  lefl  by 
the  shrunken  brain,  considerable  hemorrhage  may  occur  or  numerous 
layers  of  membrane  be  successively  formed  without  exciting  such  pres- 
sure on  the  brain  as  to  cause  recognizable  symptoms.  There  may  be 
beailache,  dizziness,  etc.,  indicating  intracranial  trouble,  but  these  have 
no  distinctive  reference  to  pachymeningitis.  When  pachymeningitis 
gives  rise  to  symptoms,  they  will  be  those  of  compression  or  irritation, 
or  a  combination  of  both.  A  sudden  hemorrhage  may  occur  at  the  inner 
surfiice  or  in  the  midst  of  the  pachymeningitic  tissue,  and  rapidly  cause 
death  by  compression.  In  this  case  it  may  be  impossible  to  distinguish 
the  conclition  from  an  intracerebral  hemorrhage.  When  an  attacK  of 
convulsive  movements,  especially  if  they  are  one-sided,  is  followed  by 
roma  that  may  last  "  days  and  weeks,"  emerging  from  which  the  patient 
jhows  inralysis  or  weakness  of  one  side,  the  symptoms  point  strongly 
to  pachymeningitis.  Inasmuch  as  the  morbid  process  takes  place  with 
grt^ter  frequency  over  the  motor  region  of  the  brain,  hemiparetic,  or 
hemispasmodic,  or  aphasic  symptoms  will  be  most  likely  to  be  present 
M'hen  sudden  hemorrhage  or  the  successively  formed  mombranos  cause 
pn-Sf*ure  on  the  cortex.  Sometimes  the  picture  is  complicated  by  paresis 
of  the  linilw  on  one  side  and  s{)asmodic  contractions  on  the  other.  The 
<-ondition  of  the  pupil  varies,  Iwing  sometimes  contracted  at  first,  and  after- 
warrl  dilated  or  of  unequal  size  on  the  two  sides.  There  may  be  choked 
disk  from  effusion  of  blood  in  the  sheath  of  the  optic  nerve.  Generally 
the  ner\'es  at  the  base  of  the  brain  are  not  affected.  The  disease,  as 
«tate«J,  may  pnive  rapidly  fatal,  but  it  may  again  run  a  chronic  course 
for  yean*,  the  symptoms,  as  one  would  exixK't  from  the  nature  of  the 
affection,  showing  rapid  and  frequent  exacerbations,  with  subsequent 
rF*missions,  as  hemorrhages  (x^cur  and  are  subsequently  absorbed  or 
thf  brain  accommodates  itself  to  its  narrower  limits.  Occasionally 
jofhynieningiHs  is  cured — that  is,  the  morbid  process  conies  to  a  stand- 
still, the  effused  blo<Kl  is  absorbed,  and  the  membranes  already  formed 
ljeci»me  thin  and  shrunken. 

Uttle  can  be  exi^cteil  from  treatment  except  in  cases  where  the 
diagnosis  and  location  of  a  hemorrhage  have  been  made  out  (e.  7.  from 
focal  symptoms),  when  the  aid  of  the  surgeon  may  be  called  in  with 
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SDiiic  h(>|>t'  uf  R'ltef.  Coiintfr-irrifiitioti,  as  atlvi.sed  in  imcliynieniiigiiis 
externa,  sfioiild  Ix-  triitl.  Internal  iiiciliratiun  gi%*ct5  little  chanct-  of 
relief,  and  we  must  ('t>ntent  oul^selve!^  with  enfoiving  a  quiet  routim*  uf 
life,  free  IVniu  exeitenieiit,  aiul  a  iion-stiniiilatiit^  diet,  as  the  best  nie-an* 
of  diniiiiisliin^^  the  tendency  to  renewetl  lieinnrrlia^es. 

Diffuse  infiainrnution  i»f  (lie  dura  from  syphilitie  infection  belongs  to 
the  acuount  of  tiiat  disease  (see  ^'ol.  1.  p.  884). 


AFFECTIONS  OF  THE  PIA  MATER  AND  ARACHNOID 

Stkitctiuk. — Beiieatli  the  dura  mater  the  hmin  and  spinal  conl  nn 
invested  hy  the  pia-araehnuid  ineinhraiie.     This  eonsists  of  a  mcnjhniiii* 
the  two  surfaces  of  wliieh  are  eomleused  into  htmiiue,  tiiese  luminse  lioiiip 
conneeted  together  hy  hundles  of  tine  HhnHis  tissue,  thus  leaving  s|suh-> 
of  varinus  sizes  which  etMnmunieiite  Avith  eacli  other,  and  wliieh  eontain 
the  eerehrri-spinal  Huid  ;  this  is  the  Hnharaclniotd  sjmce.     Tlie  outer  con- 
densed layer,  usual iy  desr rihetl  as  a  seiwiratt*  nicndniioe  under  the  nanu* 
of  "araehnoid  inenibraiie,*'  invests  tJu*  brain  without  closely  folhmiiip 
its  iiu^qualities,  hut  passing  from  convolution  to  convohititm,  from  henn* 
spheres  ttj  cerehellum  auil  nie<lulla  oblongata,  without  dipping  into  ibe 
sulci  and   fissures  se|)aniting  these  ditferent  parts.      It  is  made  up  of  a 
nieshwork  of  fibres  au<l  is  uon-vaseular.     The  gtandula*  Paehioni  aiv 
projections  from  thv  araehiu>id  situated  on  each  side  of  the  falx  ceivhri. 
They  push  up  to  the  iinier  surface  of  the  crania!  bones,  not  penetratin): 
the  dura  mnter,  but  earr\'ing  it  before  them,  and  make  pits  more  or  les> 
deep  u\  these  Imnt^s,  sometimes  indeed  penetrating  through  their  thick- 
ness.   They  invade  the  ilura  at  (miuts  where  it  is  divided  into  two  layi'O. 
between  M'hieh  are  the  **  hlood   lakes  "  which  empty  directly  into  the 
wnns.     They  aiv  inijHirtant  agents  in   transmitting  the  eerebro-;i[>inal 
fluid  from  the  suharaclitioid  s|M»ee  into  the  lymphati*'  circulation.     The 
inner  layer  e>f  the  pia-nnichnoitU  commonly  called  the  '*  pia  mater."  i;^ 
chisely  applied  to  the  surface  <tf  tlie  brain,  following  all  its  ineqnalitits 
dipping  into  the  sulci  Ijetween  tho  convolutions  of  the  heniispheres,  ami 
adlioring  intimately   to  the  cert  bcllnni,   pons,  and  mi-dulla  olilongaia. 
These  two  layers  of  tfic  }iia-arachuoid  do  not  maintain  an  equal  dista 
frc>m  each  otiier  at  all  points.     In  some  situations  they  aiv  widely  ^\ 
ratcd»  ami  thus  leave  large  spjices,  "cisternte  ariichnoidales,''  which 
filled  with  cerebro-spinal  fluid.     The  largt^st  of  these  is  at  the  bast' 
the  l>niin.     Thus  we  may  regard  the  ]>ia-arachuoid  as  a  spongy  metu- 
brant"   filh'd   with  fluid.     The  s^xtces  between  its  surfaces  are   lym 
sjKteos  lined  with  erulothelial  ceils,  probably  exercising  a  function  c 
nected  with  the  secretion  and  absor]itiiin  of  the  fluid  in  its  meshes,  tbf 
cercbni-sjtinal  fluid,  which  may  be  rcgsirdt-d  as  lymph.     ^I<»reover,  lhi» 
intiTual  luyi'r  of  the  pia-anichnoiil  (pia  mater)  sends  a  process  throiif^ 
the  great    tniusverse  fissun'  of  the  brain   which   nK)fs  over  the  third 
ventricle  (tela  chttniidca)  an<l  is  prohujgcd   into  the  descending  horns  <»f    ; 
the  lut«'nil  vrntric-le.      Along  the  margin  of  this  involuted   jxirtinn  are  *< 
the  ehoniid   plexusi-s,   villous    projections  which    are    highly    vascnl: 
They  are  made  «p  of  a  fringe  of  couvolnted  vef>sels,  tlie  free  stii  ^ 
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of  which  are  eovered  with  a  layer  of  cubical  epithcliuni,  reniindinji:  us 
of  the  arrangement  of  vesR'ls  ami  cells  in  tin*  ji:loiJieriilii.s  of  the  kidnev. 
They  liave  iloubtles.-^  im|K»rt:int  fiiuettojts  CdUiHrltHl  with  the  secretion 
of  the  ventricular  Huiil,  and  may  serve  as  regulators  of  the  eerehral  e.ir- 
culation,  halani'in^  the  amount  of  iutnieraninl  hloiMl-jji'essure  hy  the 
amount  of  Huid  in  the  veutrirles.  The  tluid  in  the  ventrieles  eoinuinni- 
cate^  with  tfie  Huid  in  the  subarachnoid  space  by  a  small  o|ieuiu^  (the 
foramen  of  Mageudie)  at  the  point  and  two  slits  at  the  side^  of  the  fourth 
prentricle.  This  eonimunieatiim  is  of  greut  inipnrtance  in  view  of  certain 
Ijoifiesified  conditinns  nf  the  brain  and  its  niciuftriuies  in  whieli  these  o|H'n- 
ings  may  be  occl«de<l.  The  ])ia  mater  (inner  hiyer  of  tiie  pia-araehunid) 
is  vcrj'  vase (dar,  but  by  far  the  gR'ater  pivrlion  of  the  hlcKMi  iu  its  vessels* 
is  destined  for  the  bmin.  The  arteries  are  sup|>t>rted  iu  the  meshes  of 
its  tissue,  where  they  divide  and  subdivide  until  they  are  dinunished 
almosit  to  the  size  of  capillaries  ("  terminal  arteries"),  when  they  plunge 
•iirei'tly  into  tlie  cerebral  tinsue. 

f  Anemia  and  Htpebjbmia  op  Pia  Mater. 

From  the  description  just  given  we  .see  that  the  vascidar  connections 
iTpf  the  pia  mater  and  brain  are  so  intimate  that  the  blood  snjiply  of  one 
Unust  closely  corre>|)ond  with  tliat  of  the  other,  and  that  when  we  sjx'ak 
of  the  anfemia  or  hyjM^nemia  of  the  pia  mater  it  is  but  another  name  for 
the  "-ame  conditions  of  the  \tr.un  ;  nevertheless,  they  wilt  be  tivated  itt\ 
rather  to  make  coniijlete  the  ])athology  of  the  membranes  of  the  brain 
than  beciiutic  we  look  upon  such  states  as  patliolof^ieal  cutities. 

That  an  increase  or  diminution  in  the  size  and  fulness  of  the  vessels 
'the  pia  mater  takes  place  under  various  influences,  such  as  nKwlifications 
'heart  action,  chan«j:es  in  the  respiratory  activity,  vasomotor  influences, 
c,  •jfcijurse  is  knoM'u.  Tiiat  these  variations  of  the  blood  supplv  sluTidd 
letiraes  transcend  the  normal  bounds  and  become  |Mitiiolo<rical  the 
[ilnj(j*  from  other  oi^ans  would  certjunly  lead  one  to  sujvpose.  But 
encounters  prreat  ditticidty  in  iibtaiuiui»:evi<lence  of  such  iKitholf>pcal 
winditi«»n»  after  deatli^  so  MS  to  iutclli<;en(Iy  connect  them  with  symptoms 
'tocurring  during;  life.  In  short,  one  eaimot  ^et  at  the  patholoirjeul  anat- 
omy iif  anicmia  and  hyjieneniia  oi"  tlie  pia  mater,  or,  at  best,  it  is  under- 
«t(>o<1  ill  a  very  imjH'rfed  manner.  This  dc|M/uds  on  s<n-eral  circuin- 
<fs,  principally  tm  the  fact  that  tlie  weakened  j»n4M?lliug  force  of  the 
irl  ajid  lU  final  cessation  allow  the  miiuite  vessels  to  be  compressed 
k1  emptied  by  the  recoil  of  the  swollen,  ehtstic  tissues  surrounding 
E»iu,  tJiUS  entirely  clian^j^in^  the  vascular  condition  from  what  it  was 
Itra  vitam.  One  cannot  i)ut  suppjse,  hitwever,  that  a  condition  of 
cuiia  of  the  pia  mater  (the  brain)  results  from  certain  cimditious,  and 
it  certain  symptoms  which  ap]|>ear  have  their  origin  in  it,  Ana-mia 
the  pia  mater  (ami  brain)  may  l>e  causecl  by  ^reat  loss  of  bhKMl  ;  by 
unequal  distribution  i>f  the  blotwl,  as  when  tiiron^rh  v!isj>motor  tnfhi- 
Bcf  a  lai^e  amount  ts  diverted  into  tlie  abdominal  i*avity  ;  hy  weakciuMl 
Uon  of  the  htnxrt,  as  in  faintiujj; ;  by  contractinii  of  the  arterioles  when 
4^H?on»4trictor  nerves  arc  stimuhited,  etc.  It  may  he  idso  thnt  in 
use,  when  there  is  a  ilimiuntion  tif  the  volume  of  the  bliHKl,  there 
lUt«  n  chronic  »na;nn'a  of  the  pia,  with  a  correspuuling  diminution  of 
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hliHMl  in  the  rerehnini.  The  symptoms  connected  witli  anemia  of  the 
pill  mater  are  those  ot'tlimiiiutii)n  or  los»  of  cerebral  functions.  Virion 
fkils ;  "  everything  lot}ks  black  before  the  eyes  y  there  are  ringing  in 
the  ear?,  nausea,  confusion  of  thought,  and  finally  uncoiisciousnes>. 
Tliesc  symptoms  are  couibatetl  fry  wlintever  tends  to  send  the  bh»t»tl  ic 
the  brain  with  increase<l  force,  as  lowered  |M»sitiyn  of  the  head,  stimula- 
tion <if  the  heart's  action,  etc.  Tho.se  remedies  are  also  to  be  employeil 
M'hicli,  acting  on  the  vasomotor  nerves,  inhibit  the  vasoconstrictor  cen- 
tre and  allow  dilation  of  the  vessels^  such  lus  nitroglycerine  and  nitrite 
of  aniyl.  This  is  proijably  the  mode  of  action  of  the  |>opuhir  means  t-* 
prevent  fainting,  as  when  the  skin  is  sharjjly  stimnluted  or  ammonia  i;? 
applied  to  the  nose  the  impression  inhibits  the  vasoconstrictor  centre. 
Cerebral  antemia  from  genend  diseased  conditions  will  be  l>est  treatcti 
by  the  retnetlies  approj>riate  for  such  conditions.  The  complex  of  synip- 
t(ans  called  "  hydrtK^'ephaloid  "  (Marshall  Hall)  observed  in  young  chil- 
dren as  the  result  of  j>rofuse  discharge  fnrin  the  bowels,  in  which  there 
are  i*ymptoms  (tf  pnrfound  cerebral  tleprcssion,  would  seem  fixini  the 
gnnken  fontanetles  and  general  condition  of  exhaustion  to  be  one  of 
anspmia  of  the  brain  and  its  membranes. 

We  recognize  two  conditions  of  hyjx-rwmia  of  the  pia  mater — (1)  the 
active  and  {"1)  the  pa.s8ive. 

(1)  Aclave  or  Fluxionary  Hypereemia. — It  has  long  been  a  fanjiliar 
idea  that  the  brain  and  its  men»branes  may  he  in  a  state  of  congestion 
which  is  pathological,  and  to  this  state  many  cerebral  synipt<»ms  ha\i' 
been  referred  without  snflieient  grounds.  At  present  |irobably  ?iifii 
a  congestion  is  too  much  ignored  as  a  pathological  factor.  It  is  tmr 
that  the  symptoms  of  cereliral  congestion  are  somewhat  deceptive,  awl, 
while  impressing  the  patient  and  others  with  the  conviction  of  *'!•«> 
niiich  blotnl  in  the  head,"  a  careful  eonsidemtion  of  them  leaves  consi<ler- 
able  doubt  as  to  a  real  [lathological  over-fulness  of  the  arteries.  Thu> 
the  usual  signs,  a  flushed  face  and  throbbing  arteries,  are  not  conclusive 
proof  of  an  over-distention  of  the  intracranial  vessels,  but  such  a  cmi- 
dition  of  the  external  cireidation  nuiy  be  in  absolute  contrast  to  tliat 
within  the  i-mnium.  All  allowance  for  objections,  however,  being  made,  I 
it  would  seem  from  ol>servation  and  exjK'rienee  that  tliere  may  lie  an 
active  hypenemia  itf  the  piu  ami  brain  so  exaggerate<i  as  to  give  rise  to  . 
sympturns  of  nmre  or  less  gravity.'  Such  a  condition  is  pmbably  ofte^^ri 
est  the  effect  of  vasomoti^r  disturbance,  ami,  as  there  are  individiia^H 
notiibly  predisposed  ami  liable  to  it,  so  we  may  suppose  that  these*  have 
8ome  tteieet  by  which  the  balance  of  the  vascular  nervous  system 
reailily  disturbed,  giving  rise  to  abnormal  fulness  of  the  intracni 
vessels. 


[n  I^J 
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Although  certain  individuals,  the  so-called  "  plethoric  "  (and  the 
dition  of  '*  plethora  "  is  doubtful), -jj re  more  liable  to  cerebral  congestion 
than  others,  theirs  is  m>t  a  constant  condition  of  hypiTiemia.      Indeed, 

Ix^rmanent  arterial  hyperiemia  prc»bably  never  exists,  such  hypersemia 
>eing  in  its  nature  a  transient  affection.     There  are  various  caiLse^  a.**- 

'  A  Buinbor  of  <'ases  of  "  pendo-rtieninpitis"  (KnmnhoJs^  have  been  recordwl  in 
whifh  KvrajHnmx  flf>st'ly  rfisembliiig  lutinn^ilii*  ternjmate<i  in  death,  and  in  vrhich  a  pot- 
niortem  cxaiiiination  jthowed  only  grvat  iiyiwiwiBia,  iwlema,  and  hemorrhages  in  ihe 
pia-arachnoid,  without  a  trace  of  inflammation. 
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fijrn***!  a.s  jfiving  rl*e  to  this  oondititnu     Ovfr-atUioii  nf  tlio  lioart  is  one, 

ut  it  would  seem  iuconiijotent  unless  thi'iv  is  at  the  sanu*  ttnif  a  par- 

"vHii*  of  the  vosfiels  of  the  pia  ;  .stulilen  and  extensive  eontnu'tion  of 

rterioh  elsewhere  in  the  hwly  ;  violent  emotional  excitement^  the  arrest 

of  the  menstnial   flow,  sunstroke,   liiji^li   teinju'rattire  of  levrr,  eertain 

ns, — all  of  these  prolmhly  a<'t  iijMvn   tire  vessels  throiiirh   the  vaso- 

r  centn^is.     l<lio|^Kithii'  eases  of  Huxioiiarv  hyiKTiemia  very  raivly, 

if  ever,  occur. 

The  symptoms  most  reasonahly  eonneeteil  xvitli  eerehnil  hyperiemia 
or  congestion  are  lieadaehe,  iiholojilmhia,  ahnormal  sensitiveness  tn 
t^»tin<ls^  singing  in  the  ears,  giddiness,  torpor  or  eonfiision  of  mind, 
whieh  may  increase  to  delirium.  The  patient's  face  and  head  are 
flnslnni  anil  hot,  the  eyes  are  sulfused,  the  pnpils  eontmete*l,  and  the 
rotids  ami  temporals  thn>h.  After  a  longer  or  shorter  time  these 
lymptoms*  pa^s  otf  and  appear  to  leave  no  injurious  after-effects.  In 
Toung  children,  in  whom  tlie  conditions  are  more  favorahle  for  the 
occurrence  of  arterial  hy|»era'mia,  and  in  whom  the  centnd  nervous  sys- 
tem (with  the  vasomotor  centn-s)  is  much  more  impressionahk\  tliere 
if>  oftcner  recopniziible  tlnxionary  hypenemia,  (he  symptoms  of  which 
cloe^ly  resemble  those  of  iM-prniing  meningitis.  Rigidity  and  tremor  of 
the  limlis  and  convulsions  may  occur.  Such  a  condition,  with  all  its 
ap|iarent  p^ravity,  may  pass  off  in  a  few  hours,  leaving  no  permanent 
injnr>-.  One  thing  seem.s  almost  certain — that  cases  of  acute  c<mgestion 
an*  trunsient  and  C-Jiuse  no  orgatiic  lesion  of  the  hniin,  such  as  would 
4»cc:isinn  paralysis,  although  this  was  at  oiu*  time  the  opinion.  It  is  ol>- 
vious  how  readily  s»ich  tniusitory  conditions  <d' abnormal  i-erebral  ciivu- 
lation  may  be  asst^ciated  with  the  unstable  condition  of  the  nervous  sys- 
tem in  neurasthenics  and  the  hysterical. 

(2)  Passive  hyperaemia  tuis  more  or  less  of  a  chronic  character,  and 

.consif^tii  in  the  c<»ntimied  over-fulness  of  the  veins  of  the  pia  mater.    This 

IS  bniught  about  by  everything  that  interferes  with  the  return  oi'  blood 

to  the  heart  through  the  large  veins  of  the  neck.     Tum<u*s  of  all  kinds 

which  interfere  by  compression  with  these  veins,  habitual  dej>enditig 

isitjon  of  the  head,  compressicvn  of  the  contents  of  the  thorax  at*  in 

ining  and  coughing,  emphysema,  capillary  bronchitis,  disease  of  the 

'      preventing  free  return  of  b!oo«l  from  the  lungs, — all  can,  in  a 

frmtf^r  or  less  degree,  cause  a  passive  hyj)enemia.     If  tlu'  ]>assive  con- 

eestiori  it*  slight  or  its  cause  not  continuous,  the  con4lition  is  marked  by 

fietdtiche,  sluggishness  of  intellect,  drowsiness,  giddiness,  etc. — symp- 

>ta»  which  are  aggravated  l)y  everything  that  increases  the  obstacle  to 

n«  blond  flow.     If  the  conditions  causing  the  congestion  are  more  pro- 

KunKfd  and  continuous,  the  symptoms  increase  in  gravity.     There  is 

tdiriuni,  there  may  \)v  epileptifftrm  convulsions,  antl  tiie  stupor  <leej>ens 

to  coma.     The  gravity  of  the  prognosis  is  in  proportion  to  the  gravity 

tid  the  persistency  of  the  cause. 

TtEEATMEvr.— For  the   so-calUnl   "plethoric*'  and   those  who  are 

iblc  to  sudden  flushes  of  cerebral  hyjKTienvia  a  constant  guanl  is  to 

kept  against  excitement,  over-exertion,   stimulating  ingesta,  over- 

ionding  the  stomach,  consti|Nitiou,  and  everything  which  unduly  excites 

h<'  heiirt*s  action  and  disturbs  the  nervous  balance  of  the  system.     At 

same  tiniei  an  equali/jition  of  the  circulation  by  regular  and  judicious 
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exercise  is  very  iiii{>ortant.  Of  iirtenial  remctlies  the  bromides  are  of 
prime  value,  probably  for  their  ptnver  of  et>rreeting  the  irregular  <tr 
ataxic  eondition  of  the  vasomotor  oeiitix's.  Kr^ot  seems  to  have  a  ^J 
effect,  althou^ti  its  aetiivn  is  not  siitfsfactorily  explainc»d.  During  an 
attack  of  Huxioiiary  liypeneniia  all  thenijieittic  ett'nrts  must  Ix?  niaoe  in 
file  dircctidu  iif  causing  a  eoiitnictiou  nf  the  intracranial  arteries.  For 
thi>  |)urpose  are  used  cnkl  U*  the  head  au<l  ueek,  hot  batlis  fur  the  ft^f, 
>sina])isms  and  cnjis  tu  the  hack  of  the  ueek,  h-eehes  to  the  t^^mples  atxl 
mastoiil  prtK-esses,  purgation  ;  all  ui'  winch  remedies  i>rohably  iufluentr 
the  hyperemia,  not  by  ''drawing  away  blood  from  the  brain,"  but  liy 
acting  <m  tiu»  vasouiotur  centres  and  st)  causing  euntraetion  of  vcs^**!*. 
Passive  hyperieinia  can  be  successfully  treated  only  by  renio\']ng  er 
alleviadug  its  cause. 

Leptomeningitis. 

Inflammation  of  the  Pia-arachnoid ;  Menin^tis. 

Cerebro-spiual  meuingiti.s,  an  iufeettous  disease  in  which  an  in- 
fliiniiuatifiu  involves  the  jiia  nuilcr  of  both  the  brain  and  spinal  enni, 
and  whif'h  o<'eurs  as  au  epi<leniie,  and  tubercidous  nH"niugiti>,  an  inflani- 
matifui  of  the  nienibninc  caused  by  the  invasion  of  the  tubercle  bacillu.s 
are  treated  of  elsewhcK'  in  this  work,  (See  Vol.  I.  pp.  425  and  Too.) 
Leptfuueuiugitis  is  uuist  frequently  caused  by  an  extension  to  the  pia- 
jirachnoid  of  au  iuflaninuuinn  from  adjtjining  jiarts.  Thus  in  wtmnd> 'if 
the  suft  parts  and  bones  at'  the  eraitinm  infectious  agents  (streptoco<x*ns 
pyogenes)  from  witluuit  cause  au  inflannuatiou  which  makes  it^  way 
flirough  the  vessels  of  the  diplw  to  the  membranes  of  the  brain  within, 
giving  rise  to  a  Itwal  or  dtffusetl  leptouicniugitis.  In  caries  of  the  Ixtw'* 
of  the  cranium  there  is  a  freiptent  cause  of  nieuingitis,  the  inflammation 
extemliag  to  the  jiia,  as  has  just  Itecn  sud,  through  vessel-  (vasji  enani- 
sarii)  counnon  to  the  exterior  and  tut<Tior  oi'  tin-  skull  an<l  through  the 
veins  of  the  diploe.  Of  all  of  the  cranial  btmes,  the  tempond  is  the  one 
the  diseatse  of  which  most  readily  iind  frci|neutly  causes  meningitis;  antl 
this  is  reatlily  enough  cx|)laiued,  lirf^t,  by  the  fn<*t  that  the  jK^tmus  j>'>r-  I 
ti(ui  is  so  frcipjently  the  stmt  of  caries,  and,  secon<Uy,  when  one  recalls  the 
close  eonueelion  of  the  dum  and  its  sinuses  with  it  by  means  of  vessela^J 
proloagafious  of  tissue,  and  the  pissage  of  nerves.  The  tymj>anie  (^'avi^^| 
(so  frc<p(ently  the  seat  of  <lisease)  is  sejKiinited  from  the  dura  by  but  a 


thin  lamina  of  bone,  aud  the  vessels  passing  thnnigh  the  jM'tro-s<juamui 
fissure  present  another  ready  way  fc)r  the  iK»ssiige 
witluMit  to  the  interior  of  the  cranium.     Withfait  caries  of  the  lM)ne 
otitic  media  may  set  uj>  a  leptouK^uiugitis  by  causing  a  sinus  throm- 
bus in  wliich  may  ix-cnr  purulent  eliauges  which  infiH-t  the  ]na  mat 
In  this  case  the  extension  itf  tlu-  intlaunnatiou  to  the  sinus  is  throij 
the  diploic  veins  of  the  petrous  ]iortion  of  the  lenijioral.      Inflamr 
tion  may  extend  to  the  pia-arachnoid  from  the  lining  meml»rane  of 
mastoid  cells,  from  the  frontal  sinuses,  rarely  fnmx  the  uasjd  cavit 
and   more   nirely   still   a   lepttmieniugitis  may   r<'sult   from   a   |>ano|] 
ihalmitis.     The  bursting  of  an  abscess  <if  the  bniin  upon   the  cend» 
sni-face  will  light  up  a  meningitis.     In  all  of  these  conditions  therel 
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but  little  difficulty  in  iiiKlerstandinjLj  how  tho  inflammation  takes  place- 
that  is,  how  piif<-forming  tn-^aiiisnis  ivacli  the  ]Hniits  witliin  the  cranial 
box  where  the  inflammation  is  set  uji.  In  meningitis  fVoiii  other  causes 
ihiii  is  not  so  obvioits.  We  will  return  t(»  this  point  later  f>n.  Blows 
uiM>n  the  head,  especially  in  c!iililrcn,  may  give  rise  to  a  hypcnemia 
wnich,  according  to  Mcnwli,  somettnics  develops  into  leptomeningitis. 
Er>*sipelu8  of*  the  face  and  sculp  may  Ix'  the  cause  of  meningitis,  although 
the  steps  of  the  causation  are  difficult  to  see.  Sunstroke  is  attirme<l  by 
■ome  to  be  a  cause  of  meningitis.  In  insolation  there  is  wrtainly  every 
(b\-idence  of  great  arterial  hyiKT.emia,  and  it  is  somewliat  diflicnlt  to  (Iraw 
a  sharp  line  between  such  hyixTJcmia  and  inflammation.  One  cannot 
8Upjxtse  that  mental  excitement  and  exertion,  although  claimed  by  soute 
t<»  Ik.'  a  <uiu.se  of  meningiti.s,  ciin  k\u  mom  than  act  as  a  pre<l(sposing 
fjictor. 

As  a  secondary  affection  leptomeningitis  occurs  in  the  course  of  a 
numlnT  of  acute  infectious  diseases.  It  is  seen  probably  oftcnest  in 
pneumonia.  It  hiis  also  iK'currcd  in  small|iux,  tyjiJioid  tever,  scarlet 
lever,  nieiisles,  infloenza,  '*  grippe,"  ulcerative  cjidorarditts,  actitc  rheu- 
mati8m,  Bright's  disease,  and  other  diseases.  W'lien  meningitis  de- 
velop»4  in  the  course  of  a  disease,  it  is  caused  by  the  invasion  of  tlie 
pia  mater  by  the  infecting  agent  of  the  disease  (micro-ijrganisms  and 
toxins)  by  way  of  the  blo<Kl  and  lympli.  Besides  these,  cases  of 
Iept<»meningitis  occur  without  dis<'ovenii)te  cause,  which  may  provision- 
ally l>e  called  "idiojmtliic."  They  have  been  observed  most  fretjucntly 
in  chihlren,  the  male  sex  being  oftcnest  aflected.  One  cjinuftt  but  sup- 
pr.ise  au  infectious  cause  for  such  cases,  probably  similar  to  that  wliich 
cnus^es  epidemic  cerebro-spinal  meningitis.  This  seems  the  more  likely 
as  such  cases  of  *'  idiopatliie  *'  meningitis  have  btn-n  seen  to  occur  in 
di"»pe  relation  of  time  and  place  to  each  other — **  miniature  epidemics." 

L leptomeningitis  may  lie  difflise,  invi>lving  the  whole  surtaee  of  the 
in,  or  it  may  be  ccmtined  to  a  particular  loenlity.  Names  have  been 
applicfJ  to  these  varieties  which  probably  give  an  erroneous  idea  of  a 
fnn«Limental  distinction  amongst  them  which  does  not  exist.  Thus 
there  are  meningitis  of  the  couvexity  or  vertical  meningitis,  meningitis 
of  the  base  or  basal  meningitis,  but  tficse  run  into  each  other,  and, 
although  their  symptoms  necessarily  ihfler,  the  diseased  condition  is  es- 

fetin1ly  the  same,  and  the  Itxation  is,  as  it  were,  an  accident.     In  some 
3*i  the   locjition  def^R'uds   upon   the  cause,  as  in   limited    meningitis 
originating  in  otorrhcea  or  caries  of  the  jwtrous  jK)rtii>n  of  the  temporal 
jne.    There  is  a  variety  of  meningitis  confined  to  the  ventricles.    This 
fnf)e>tly  Si-en  in  children. 
In  «?en*bral  Uieningitis  the  inflammation  often  extends  partially  to 

membranes  of  the  cfird. 

P.VTHoiXKiY  ANI>  PATHoi-iMiirvi,  ANATO.NfY. — The  varied  conditions 

llder  which  meningitis  occurs  motlify  in  a  not  inconsidendde  tlegrcc  tlie 

iraeter  and  amount  of  the  pathological  changes  found  after  death.    In 

I  of  extension  of  the  inflamnuition  from  wounds,  necrotic  bones,  or 

fll>«iring  purulent   processes,   there  is  usually   found  a   well-elianic- 

SrmHJ  purulent  meningitis.     The  subaniclrnoid  fluid  is  turbid,  jms  may 

only  in  whitish  streaks  on  the  bonlers  of  the  veins  in  lighter 

,  but  in  the  more  virulent  it  accumulates  in  the  sulci  between  the 
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convolutions  unci  in  thi^  miharachnniJ  irpaeos  at  the  baj^e  of  the  brain, 
and  iiuiy  Ik*  in  saeh  tinioniit  that  the  vessels  arc  hidden  from  view  by  a 
greenish-veUow  layer  or  fihro-puriilcnt  deposit.  Tlie  meshes  of  the  pia- 
amehnoiJ  may  he  infiltrated  anil  stitfeiied  with  the  ser<>-j>urulent  et!u- 
sion,  the  ineml^raiie  heiiij^  greatly  thiekened.  The  iTitracranial  portion? 
of  the  nerves  may  be  involved  in  the  inliammatory  prrK*e8s  and  show 
ptiints  of  heniorrliaj^e.  Tliis  is  es])e<'ia]ly  seen  in  the  acoustic  and  facini 
Derves  in  cases  where  the  p'troiis  pt^rtion  of  the  temporal  bone  is  in- 
volved in  caries.  In  meningitis  tjccurring  as  secondary  to  general 
infectious  diseases  (pnenmonia,  etc.)  the  macroscopic  chanj^s  may  Itt 
much  less  markwl,  and  there  may  Im^  only  a  slightly  turhiil  subarach- 
noid etfnsion,  witli  hyiierfcniia  and  cloudiness  of  the  pia  mater,  and,  it 
may  Ix*,  here  and  there  ilecks  of  pus. 

With  the  inilanied  e<indition  of  the  cortical  pia  mater  tliere  is  often 
asstxnated  an  eftlisioii  in  the  \'entricles,  nutderate  in  amount,  usoallj 
titrbid,  sometimes  juirulcnt,  and  rarely  serous  in  ap]K'aranec.  This 
effusion  oec4isionally  occurs  in  consiilemlile  amount.  The  walls  of  tlif 
ventricles  exhibit  a  rough  surface,  the  result  of  an  inflammation  of  the 
ejiMiMidyma,  and  the  choroi<l  plexuses  show  evidence  of  being  also  in- 
volved in  the  morbid  process.  The  brain,  as  one  might  expect  from  its 
close  vascidnr  connection  witli  the  pia,  does  not  escape  without  injury 
in  leptomeningitis.  When  there  is  a  great  effusion  in  the  subarachnoid 
BimcG  the  gyri  are  flattened  from  its  pressure,  and  the  substance  of  the 
cortex  shows  various  alterations — |KHnts  of  hemorrhage,  softening,  and 
pus.  8<imetimes  a  layer  of  pus  covers  tlic  inner  surface  of  the  dura 
mater.  The  cortex  of  the  hemispheres  sometimes  looks  ])ale  ami 
aniemic  from  the  pressure  made  upon  it  by  a  large  ventricular  cfFusion. 
There  is  a  variety  of  leptomeningitis  called  serous  meningitis  (Quincke) 
in  which  tlicre  is  little  inflammatory  exudation  in  the  subanichnoid 
space,  the  effusion  of  the  serous  fluid  in  the  ventricles  Ix'ing  the  di?- 
tinctive  pithological  change  found.  This  ventricular  effusion  is  frer 
from  jius,  clear,  and  like  the  cerebrosjiinal  fluid  in  aj)|>earance,  and  i« 
in  much  greater  quantity  than  the  fluid  ordinarily  found  in  the  ven- 
tricles in  meningitis.  In  serous  meningitis  the  pia  mater  present* 
simply  a  hypera-mia  or,  more  rarely,  a  cloudiness. 

Another  form  of  meningitis  is  ***  primary  chronic  meningitis."  In 
this  an^  found  thickening  and  adherence  together  of  the  raembmni'!', 
and  an  attachment  of  them  to  the  luidn.  The  cranial  nerves  arc 
involved  with  the  t!uckened  mcndtranes,  and  hydrocephalus  may  re- 
sult from  the  occlusion  of  the  ventricular  outlets  caused  by  the  intium- 
matory  process.  In  children  a  chronic  basilar  meningitis  <x^ipyiiK 
the  posterior  fossa  of  the  skull  sometimes  iK-curs.  There  is  gretit 
thickening  of  the  mendjranes,  which  are  agglutinate<l  together  ai:^*^ 
atthercnt  to  the  cerebellum,  pons,  and  medulla  oblongata.  These  V^^ 
last  forms  of  meningitis  are  very  frequently,  if  not  always,  the  result  w_ 
syphilitic  infection. 

Lastly,  cases  occur  with  all  the  symptoms  of  acute  Icptomenin; 
terminating,  Uh\,  in  <leath,  in  whieh  tlie  |M>st-mortcm  examination  n-xf^ 
no  pus,  no  effusion,  fir  other  signs  of  iiiflamniation,  nor,  indited,  any  ehaii^T*^ 
that  can  he  reasonably  <'onsidcrcd  as  having  caused  the  fatal  tcrminati^^'' 
— *'  pseudo-meningitis."     The  changes  in  the  meninges  that  occur  ^ 


ulc  jLj 


LEPTOMENiyGITI& 


339 


the 


Ireqt 


of  chronic  alcoholism,  and  which  are  sometimes  designated  chronic 
linptis,  ciin  hunlly  be  ronsidertHl  as  the  result  of  an  inflammation, 
ut  Hither  a^  the  degenerative  tis-sue  changes  brought  aboitt  by  the  toxic 
effects  of  alcohol. 

Parulent  meningitis  is  an  inteettonsdirtear*c»,anc]  the  channels  thnnigh 
Krhich  the  inftKJting  organisms  reach  the  cereljral  meninges  are»  in  most 
'  vioiw.  Thus  in  meningitis  rnlhnving  injuries  of  the  head, 
the  tem|M»ral  and  othtT  enmial  hones,  intlanimation  of  tlie 
ritfe*  al>out  the  head  (the  antrum,  fnmtal  an<l  sphenoidal  sinuses,  etc.), 
tiiva^Hion  of  pyogenic  organisms  (slre|)t«»coccus,  stiiphylococ-cus  pyog- 
enes)) may  readily  Im?  aceomplishwl  from  these  <Mnitiguou8  structures; 
and,  indeed,  these  microbes  have  freijitently  been  ftKUnd  in  the  meningitic 
exudation.  In  tlio  meningitis  iK'curriug  in  the  course  «tf  general  diseases 
the  toxic  micrtvorganisms  jieeuliar  to  such  diseases,  or  it  may  be  soluble 
pkisoas  deriveiJ  from  them,  find  their  way  to  tlte  pia-arachnuid  tlirough 
tiie  blo4Kl  and  lymph  streanx^.  The  microbe  that  has  been  found  most 
uently  in  the  inflammatory  prmiucts  of  meningitis  is  the  pneumo- 
os  (niicrotHX'cus  lanceolatns),  and  this  not  only  in  the  meningitis 
iirring  in  the  course  of  a  pneumonia,  but  also  in  tlie  majority  of  cases 
a«NS<xMated  meningitis.  The  typlioid  liacillus,  the  bacterium  coli  com- 
munis (Osier),  and  many  other  micn»-orgnnisms  have  been  tV>nnd  in 
meningitis.  Nevertheless,  it  is  j>r<jbal>]y  going  Uny  far  to  say,  with  mir 
pre:«cnt  knowle<lge  of  the  subjirt,  that  all  eases  of  meningitis  are  jiara- 
«it>c  in  origin.  Whih'  it  is  indwil  true  that  "cortical  meningitis  is  pre- 
d«>minantly  |>arasitic,"  it  would  npjHiirthat  an  inflammatory  ventricular 
fffnsitin  may  wcur  without  the  toxic  action  of  micnxirganisms.  This 
is  eLiiine<l  by  (Quincke  for  the  ventrit'utar  fluid  in  serous  meningitis. 
Even  in  such  cases,  however,  the  |«»ssil)ility  of  the  influence  of  a  gen- 
infection  is  not  excluded. 
Symptoms. — Almost  all  of  the  oi^ns  of  the  b<jdy  are  to  a  greater 
>i  extent  the  subjects  of  dii*eet  observation,  but  the  brain  and  its 
ibranes  are  withdrawn  ahnost  entirely  from  such  investigation  of 
ir  condition.  Percussion  of  the  cranial  walls  enay  sometimes  elicit 
pain,  as  in  inflammation  of  the  ilum  mater,  and  the  fniulus  of  the  eye 
may  present  changes  connected  closely  with  intranranial  pressure ; 
but,  for  the  most  (wirt,  with  exception  of  tumoi*s  and  f<Hal  lesions, 
a  knowledge  of  the  condition  of  the  oi*gans  and  tissues  within  the 
skull  must  be  gjJthereil  from  gencnd  sym[>toms.  liut  the  symptoms 
which  are  caused  by  orgjinic  pathologirul  cliaugcs  in  the  brain  and 
its  mendmines  may  Ix'  so  simulate<l  by  general  or  lt>cal  disrnsed  condi- 
li(ms  which  exi'ite  merely  fimctional  lu-ain  disturbance  without  tissue 
chanj5<»  that  much  <lifficnlty  and  confusion  may  1k>  encountered  in  a 
diagmwi!^.  It  not  unfrcfpicntly  hapjK'us  that  in  the  cases  of  meningitis 
♦ifM'urring  in  the  course  of  other  diseases  the  sympt<mis  of  the  primary 
disease  S4»  mask  those  of  the  mem'ugitis  that  the  latter  escape  observa- 
tion, ami  the  proof  *»f  an  existing  meningitis  is  only  ilisi^overed  at  the 
juist-mortem  examination.  Moreover,  cjvses  of  extensive  pnndent  men- 
uigitis  have  been  known  to  run  tlieir  course  almost  without  symptimis. 
Meningiti?i  is  a  disease  st>  varied  in  its  cerebml  location,  its  intensity, 
duration,  and  |mthological  changes,  tliat  the  com|dex  of  symptoms  con- 
aecled  with  it  varies  within  very  wide  limit.s.     Thus,  there  are  no  one 
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or  two  symptoms  so  cliuracteristtc  that  their  presence  can  fix  the  tliagn 

si?  of  mciiingitih.  One  nmst  carefully  eonsidcr  the  general  bcjirinj:  of 
all  of  them  that  fro  to  make  up  the  j>irture,  and  eiidciivor  tn  eliminate 
thfwe  which  arc  caused  hy  (tther  morbid  eouditintis  than  those  of  the 
disea.sc.  There  arc,  however,  certain  symptoms  whicli  arc  vcf}*  con- 
stant, and,  although  under  certain  eireumstanccs  they  may  be  tnodifioti 
or  simulated,  they  can  he  considerctl  as  the  distinjriiishing  indication* 
of  nicuinjijins. 

A  very  ectnstant  and  pnutiiuent  syruptoiu  nf  meningitis  is  hea«la<-li<\ 
It  is  usually  \ery  severe,  continued,  aiul  increasing  witli  the  pnigress  iff 
tlu^  disease.      Evidence  (►f  it  is  given  Ijy  the  |witient  even  in  sleep  and  in 
delirium  hy  the  |Niined  aiul  frowning  facial  expression,  by  the  movement 
of  the  hands  to  the  head,  and  in  young  chihlivn  by  cries  an<l  un  aUii(ip.t 
automatic  movement  of  the  head  from  side  to  side.     Often  there  are 
giddiness  and   confusion  of  mind  ;    and    deliiium,  sometimes    violent, 
makes  its  ap[>ca ranee  early  in  the  diseasi- ;  it  may  altertiate  witl)  sonino- 
lenco.     Faijd'nl  sensitiveness  to  light  and  smind  is  commonly  obnerved, 
the  ]xitient  starting  and  shrinking  at  loud  noises  even  in  sleep  or  partial 
8tu|M>r.     There  is  iiy|x^nesthesia  of  the  skin  and  mnsdcs.     These  fivriip- 
toms  of  nervous  irritation  and  cxt-itcment  yirld  to  those  of  depres^ioti, 
and  stupor  sujKTvencs.     Auu>ng  the  earlier  symptoms,  but  by  no  nwnua 
a  constant  one,  is  cer(4>ml   vomiting — that   is,  vomiting  which  «ki'ui> 
with  little  nausea  and  iiuicjM^ndent  of  irritating  substances  or  ingi/^ta 
in  tlie  stomach.     A  sudden    invasion  of  purulent  meningitis  is  often 
ushered  in  by  a  chill,  aiui  indeed  ehiUs  may  in  some  cases  recur  durinj? 
the  ]irogress  of  tlic  disease.     To  this  succeeds  fever,  which  has  nodiinc 
characteristic  in  its  course  except  it  may  l)e  its  irregularity.     It  is  by  m 
means  necessarily  high,  though  it  sometimes  rises  to  1(14—105*^,  probiiblv 
corresponding  witlr  the  extent  and  violence  of  the  intlammation,     In 
rare  instances  the   tenijM'niture  has  not  risen  above   normal,  and  b;* 
even  been  recorded  as  subnonnal  in  some  cases.     The  higher  tcmpra- 
tures  generally  prevail  in  young  ehihlrcn,  as  is  usual  in  their  disetw-?. 
In    the  course  of  dist^ases   in   which   meningitis    tx-curs   st^comlarily  u 
sudden  high  rise  of  tcnipcniture,  unaccounted  for  by  the  course  of  the 
primary  disease,  may  niark  its  conimcnccmcnt.     The  agonal  tempera- 
ture may  rise  very  high. 

Tlic  pulse  rate  may  be  rapid  throughout  tin-  disease,  but  often  it 
notably  not  in  aceord  with  the  tcm]>erature.     With  liigh  tcmperat 
the  pulse  niny  be  remarkably  slow,  sometimes  In'ing  rwluced   to  50 
40  beats  \kt  minute  ;    nrtt    unfrctpiently  it  is  irregular,  slownei»s 
rapidity  alternating, 

Tlic  motor  system  shows  great  variety  and  dilferent  degrees 
derangement.  Sometimes  there  are  general  convulsive  seizures  of  ^^ 
violent  character,  like  ejiilepsy.  These  (K'cur  more  c<mimonly  in  yotin^^ 
chihlren.  The  convulsive  movements  mny  be  ccmfincil  to  s|KLsmodic:^ 
movenu-nts  (tf  tlie  niuseles  4>f  the  face  and  mouth  or  of  the  extremities^ 
grinding  the  teclh,  iind  at  times  a  tremulous  rigiility  of  the  limbs.  A--^ 
characteristic  contraction  may  be  observed  iu  the  lower  ]ind)s  when  the*^ 
patient  is  placed  in  the  sitting  posture  and  a  movement  of  flexion  on^ 
the  pelvis  is  impressiMl  on  the  ttiigh.  If  while  doing  this  one  endeavors'*^ 
to  extend  the  h'g  on  the  thigh,  tlie  motion  is  resisted  by  a  contracti*; 
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flexor*  on  the  back  of  the  thigh  ;  l)iit  if  the  patient  be  placed 
the  prone  position,  this  contraetioii  iU^ppears  and  there  is  no  re- 
ance  to  extending  the  leg.  Stitfness  aad  eontniction  of  the  mus- 
s  of  the  back  of  the  neek,  made  eviilent  when  present  by  an  attempt 
bend  the  head  forward,  are  the  most  eliameteristic  symptoms  of 
disease,  and  espfijilly  of  hasikr  meningitis;  indeed,  this  retrac- 
in  of  the  hea<l  may  in  >ome  eases  be  tlu*  [>rineipal  and  uhiiost  the  only 
of  meningitis.  Sinictinies  tlie  retraetiuti  is  to  one  si<!e  (Hen- 
).  The  abdominal  wails  are  rigid  aiul  retracted.  When  the 
ningitis  is  mostly  at  the  base  of  the  hn^in,  tlie  emtiial  nerves,  as  one 
inld  anticipate,  are  involved  in  the  inflamnKition  or  eotnprcs.scd  by  the 
udation,  and  thus  give  rise  to  ocular  and  other  symptoms.  Strabismus 
a  fre<jnent  symptom.  There  may  be  ptosis.  The  pupils  aev  variously 
rivtetl.  At  first,  fnuji  irritatimi  id"  the  third  nerves,  they  are  eontmeted  ; 
n^-ar*!,  aj*  tiie  nerves  are  paralyzetl  by  eumjiression,  they  are  exj>anded 
immovable.  The  pupils  may  be  of  unequal  size,  and  this  con- 
ition  may  alternate  in  the  two  eyes  from  time  to  time.  If  the  seventh 
becomes  involved,  twitching  of  the  facial  muscles,  as  mentioned 
occurs.  If  the  involvement  of  this  nerve  trunk  is  more  com- 
to,  a>5  in  meningitis  with  caries  of  the  tem|Mjnd  bone,  the  face  is  para- 
:e<l,  and  if  the  pjitieut  survives  long  enough  the  muscles  will  show 
?  degenerative  reaction,  as  in  ortlinary  Bell's  ]Kindysis.  A  facial 
mUysis  may  also  <.>ccur  with  meningitis  of  the  convexity,  but  in  such 
i(*s  it  is  (as  in  hemiplegia)  only  the  muscles  below  the  orbit  that  are 
nilyzed,  and  they  tlo  not  exhibit  the  rr<ietii>n  of  degeuenition. 
Optic  neuritis  and  venous  congestion  of  the  ttptic  papilhi  do  not 
ways  occur,  but  when  present  are  very  distinctive  symptoms  of  a 
ningitis  involving  the  optic  nerve  and  making  pressure  n\Km  its  ves- 
ts. Nevertheless*,  optic  neuritis  may  be  present  in  meningitis  where 
■re  is  no  pressure  an  the  optic  nerve.  Blindness  may  supervene. 
lie  effect  of  the  inflammation  of  the  pia-arachuoid  on  the  subjacent 
fitor  centres  of  the  cortex  is  either  tu  excite  them,  causing  spasm  or 
^traction  of  one  or  both  limijs,  or  of  the  face  on  the  opposite  side, 
^  in  case  their  function  is  tlestroytnl,  hemi-  or  monoiilegia.  The 
lion  is  hurried,  es|X!cially  in  children,  irregular,  sigtiing,  with 
pauses.  Chevne-8tokes  resjji ration  is  not  seldom  observed, 
it  is  less  frequent  than  in  tuljcrcular  meniugitis.  It  always 
fore  death.     As  a  rule,  the  bowels  are  constipated.     In  the  end 

ii  coma,  with  loss  of  the  retlexes,  precetles  death. 
't  U  obvious  that  iudivitlua!  symptoms  may  l»e  absent  or  combined 
g^reat  variety  according  to  the  intensity  of  intracranial  location  of 
prmeningitic  inflammation,  thus  giving  rise  to  very  unlike  symptom 
tnj>le.xes. 

In  ftenjus  mmitu/itis  (Quincke)  the  above  sympt«tius  are  more  or  less 
odifled.  It-s  invasion  is  more  gradual.  The  fever  does  not  run  so 
ig:h,  seldom  rising  over  102"^  F.,  attd  indeed,  in  some  cases  it  maybeab- 
it.  The  headache  and  stitl'nessuf  the  neck  are  not  sti*  pronounced  as  in 
ndent  meningitis,  nor  dc»es  delirium  make  its  ap|»earance  so  early  nor 
it  30  dbitinctly  markeil.  The  symptom  of  clioked  disks  is  more 
lequent  in  serous  meuiogitis,  and  in  some  cases  it  would  appear  to  be 
only  noticeable  one.     Irregularity  in  appearance  and  variation   in 
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tlie  severity  of  the  syinptoni:'  whieli  oceor  fri>m  time  to  time  in  the 
course  of  serous  mejiingitis  |)n>1>al)ly  ile|X'ii(I  iiiinn  the  alteruate  inen*a?t' 
and  absorption  of  the  \'entric*ular  iluiil,  nnd  the  well-known  tolerance 
to  pressniie  whieh  the  hrain  aequire.'i  within  a  short  time. 

DiAfiXWis. — So  many  of  the  general  symptoms  of  meningitis  are 
present  in  other  diseased  conditions  that  we  must  be  earetul  in  making 
a  dia^n(tsis  not  to  lay  t<^o  exclusive  u  stress  on  any  one  (as  headache  nr 
convulsions,  for  example),  hnt  to  stuily  the  picture  made   u}>  by  tluiii 
all,  with  a  earefid   examination  of  the  causes  to  which  they  may  owe 
their  origin.     Again,  too,  we  must  avoid  keeping  in  view  too  typical  a 
picture  of  the  disease,  remend>ering  tliat,  as  has  hwu  already  said,  the 
conihinaticms  of  its  symptoms  are  very  variLHl,  ami  that  there  is  no  or»p 
symptom  the  absence  ctf  whicli  wcmld  exebule  a  diagnosis  of  meiii' 
These  consiilerations  wi'vr  to  the  diagnosis  of  the  disease  in  it>  • 
stages,  for  of  course  toward  its  end  symptoms  dejH'udent  on  the  locsd 
lesions  it  has  iuHieted  arc  generally  t(H>  obvious  to  be  mistaken.     In  tlw* 
ccuirso  of  many  genen^l  diseases  (tyj>ltc)id  and  the  eruptive  fevers*,  pneu- 
monia, etc.)  the  sympt<aus  caused   by  the  diseas(%  such  as  head    ' 
tern  JH.' rat  are,  viauiting,  delirium^  may  resemble  witli  cinifnsiug  eh  - 
those  of  meningitis,     (/nnvnlsions  and  a  cimdition  of  stujK>r  are  oheii 
seen  in  certain  nervously  irritable  children  to  accompany  almost  even* 
pyrexia,   Imt    |Kissing  oti*  without   after-effects.      AVhen,   however,  the 
headache  persists  during  sleep  (as  may  be  evidencetl  by  the  expre«i«lon 
of  the  tace  and  the  movements  of  the  ]Kitieut)  and  ilnring  dclirinm,  it  i« 

Iirobalde  that  it  is  a  symptom  jiroduced  by  meuin^^itis.  If  with  such  8 
icadache  the  temperature  is  irregular,  it  strengthens  the  evidence  for 
meningitis.  If  with  a  high  tcmpenitnre  the  pulse  does  not  show  a  oor- 
respoudiug  nijiidity,  but  is  slow,  it  is  a  further  aiul  strong  prt>of  in  favor 
of  the  diagnosis.  If  the  convulsion  is  unilateral,  if  there  is  spa-sru. 
stiffness,  ov  tremor  eonfinetl  to  the  nuiscles  of  one  lind>  or  one  side  of 
the  faee^  it  sjK'aks  in  favor  ni'  meningitis.  If  with  this  tiie  mus4.*lesof 
the  back  of  tlu'  neck  are  Hirid,  it  would  makr  tin-  diagnosis  fairly  mm- 
plete.  }\\it  in  the  endeavor  to  make  a  differential  diagnosis  l>et\vefn 
meningitis  and  a  general  disease  it  is  imj>ortant  that  we  should  not  con- 
fine our  attention  too  exclusively  to  the  meningitic  'symptoms,  but  cIopcU' 
investigate  those  whieh  behmg  to  the  lesions  of  other  organs  and  winch 
are  indicative  of  other  disea^^s,  Thu>  in  typhoid  the  regular  variation 
of  temperature,  the  IcH-.'d  abdominal  tenderness,  tlie  rose  spots,  etc.  W] 
serve  to  distinguish  it.  In  ]ui(umonia  an  exandnation  of  the  lungs  ^ 
probably  clear  n|j  the  diagnosis. 

For  septicaemia  we  must  look  caR^fnlly  into  the  history'  of  the  ( 
examine  for  (h'posits  of  pus  or  for  some  jMvint  from  which  septic  jxaa 
may  have  iuva<led  the  system.     Unemic  poisoning  may  stmietmies  sim 
late  closely  meningitis.     Imleed,  we  might  cxjiect  similar  manifestation'?r 
when  the  so-called  **  iinenue  poison"  invades  the  ver}-  part,  tJie  brain 
cort<*x,  whieh  is  involved  in  meningitis.     Examination  of  the  urine  or 
the  existence  of  dropsical  etiusions  will  assist  us  in  earning  to  a 
elusion. 

An  acute  pundent  otitis,  es|>eeially  in  children,  may  present  all 
more  prominent  indications  of  meruu^itis.     There  may  Ik*  violent  h<i 
ache,  delirium,  giddiness,  convulsions,  and,  in  some  cases,  even  6tral] 
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mupi  and  optic  neuritis,  and  yet  ni>on  a  i\ev  diseharf^c  of  pus  from  the 
ir  all  the  jjyinptoms  pass  away,  leaving  us  to  solvo  tlie  suniewliat  tlitfi- 
lU  problem  of  their  wuis;ition.     In  such  cases,  if  there  are  local  syni|>- 
[>in9,  as  wt?akness  or  pamlysis  of  the  lower  imi.^les  of  the  face,  spasm 
pnrnlysis  of  a   liinb,  or  retraetioji  ni'  the   lieail,  we  may  eouchide 
ere  is  meningitis  ;  but  sometimes  tlie  diagnosis  is  impossible.     In  eases 
ther  than  those  of  caries  involving  the  tennjxn-al  b{>ne,  in  wliieli  the 
ivinptom  ha.-*  been  ix'easionally  observctL  eongestion  of  the  optie  papilla 
Imnc)  optic  neuritis  sjwak  decidedly  for  meningitis  ;  so  also  dtM.>s  i net] iiality 
Tef  the  pupibi  and  strabismus.      In  fact,  the  general  symptoms  are  far 
lliebiDd   the  hx'al  in  importance  in  making  the  diagnusis  of   leptomenin- 
Igitis,      Hysteria,  Jigain,  is  sometimes  liable  lo  be  mistaken  for  menin- 
Igitis,  or  the  reverse  error  may  be  nuule.      In  this  simulator  of  diseases 
[the  symptoms  may  present  a  puzzling  resemblance  to  meningitis.     We 
|lnib<t,  moreover,  bear  in  mind  that  the  existence  of  the  graver  disease 
not  preclude  the  coexistence  of  hysteria,  especially  in  the  b<'ginning 
be  attat^k.     In  hysteria  the  jKitieut  t'om|)lains  bitterly  fif  headache, 
[>ut  it  is  scarcely  as  oppressive  as  in  menitigitis  ;  and  if  we  observe  eare- 
[  fully,  we  may  notice  that  at  times  the  patients'  attention  may  be  diverted 
[from  it;  it  does  not  claim  their  attention  as  imiM^ratively  as  in  meniu- 
In  hy.steria  the  vomiting  will   probably  want  the  true  eei^bral 
.      rttpr^  being  accompanied  with  more  eifort.     Stiffness  of  the  neck 
iaxf  be  present,  but  is  likely  to  vary  in  degree  at  different  times,  or,  it 
may  bi*,  during  the  same  examination.      If  there  are  convulsions  due  to 
hjrsteria,    they   will    most    probably   not    be   accompanied    with    uncon- 
8CirNi!»neM»,    although    it    may    reijuire   close    observation    and    careful 
lexami nation  to  make  sure  of  tlie  fact.     The  symptoms  which  speak 
Ifor    meningitis   as   against    hysteria    are    increased    temperature — this 
llteing    rare    in    hysteria — unequal    pupils,    divergent    strabismus   (eon- 
Iter^nt  strabismus  often  4)ccors  in  liysteria),  weakness  or  paralysis  of 
lone  side  of  the  face,  an«l  ineontineuce  of  urine.      Delirium  tremens  may 
pUfMnelimi'S  appear  at  first  to  simulate  meningitis  of  the  convexity,  but 
4hc  previous  history  and  the  cimrse  of  the  affis^tion  should  within  a  very 
liort  time  make  the  diagnosis  clear.     The  "  hydnieephaloid  "  comlition, 
rhieb   presents  certain  symptoms  of  meningitis,  may  readily  lie  distin- 
guished by  the  sunken  instead  uf  the  projecting  fontanelli'  of  meningitis 
liul  the  history  of  exhaustive  discharges  and  depresseil  vitality. 

DiAG.vasis  OF  TIIK  VauioI's  FoitMs  OF  WFNiNtilTis, — \Ve  distiu- 
■iii?»h  various  forms  of  meningitis,  wliich  are  characterized  by  their  spe- 
&al  fc-ymptoms,  the  distinctive  course  they  run,  and  tlicir  termination. 
iltbough  in  meningitis  the  iuHamniation  very  often  affects  at  the  same 
lime  br»th  the  pia-anicbnoid  of  the  base  and  of  the  cimvexity,  rases  o<'cur 
in  which  it  is  confined  m»»re  or  less  exclusively  to  one  ttr  other  of  tliese 
rions  ;  and  this  difference  <»f  the  loeatifin  of  the  disease  causes  a  dccideil 
j«Nlificdti(»n  of  the  symptoms.  In  meningitis  of  the  convexity  delirium 
U  likely  to  Ix'-gin  earlier,  ami  to  be  more  active  and  pronounctHl,  and 
from  the  pn>ximity  of  the  inflammation  to  the  motor  region  monoplegias 
lud  spiism,  stiffness  or  tremor  id' a  single  limb  are  nunx'  commonly  seen. 
I  iillv  tfi«*re  may  be  a]»hasia.     A  jiamlysis  or  weakness  wliich  only 

lie  lower  portion  of  <ine  side  «jf  the  face  is  strongly  j>resnmj>live 
meningitis  of  the  convexity  of  the  opposite  side.     In  meningitis  of 
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tlie  base,  if  them  is  a  facia!  paralysis,  it  is  fomjik-te,  tlio  whole  trunk  nf 
the  seventh  nerve  being  invttlved.  The  *ieular  synjptnnis  are  proniint-nt, 
Stiffui^ss  of  the  neck  and  retnietion  of  the  liead  are  niarkeil.  Vomiting 
is  more  eomnion  than  in  meninjjjiiis  of  tiiL*  eonvexity.  Limited  menin- 
gitis may  oeetir  from  loeal  injuries  or  disease,  as  earies  of  bone,  especially 
the  tenipond.  Severe  luwdizt'd  jwiin  is  felt  at  the  point  aflWted,  auii 
aerunliii^  to  its  position  there  may  he  fiKid  sympt(jnis  or  those  arisinp 
fr<nn  the  implication  of  the  adjacent  eninial  nerves,  as,  for  example, 
the  seventh.  An  inHamnuitory  etiusion  at  tlie  base  may  l>e  so  limitai 
(as  in  earies  of  the  temporjil  bone)  as  to  compress  one  cerebral  fxxlunclc 
together  Avith  the  enanial  nerves  of  the  same  side,  tlnis  eansing  a  crosst-d 
hemiplegia. 

Sct'oui*  nit tu'ttf/tfifi  is  must  eommoidy  found  in  yoinig  children.  It 
is  distinguished  from  purulent  meningitis  l>y  a  m<»re  gnuhial  invasion 
(tiiiMigh  there  are  exceptions  to  this)  and  a  slower  and  nntre  lingering 
course.  The  temiKTature  may  not  be  above  normal  or  show  i)nt  a  slight 
rise.  The  general  sym|)toms  are  mainly  those  of  compression  ami  hek*- 
tnde,  iiulier  thsiti  those  of  eiTcbral  irritation,  as  headache*  deliriimi.  iXc. 
Choki^l  disk,  owing  j)rol>aidy  to  the  pivssnre  of  the  distcnde<:l  ventricles 
is  more  common  tiian  in  purulent  meningitis.  In  vonng  children  the 
ventricular  efl'usi<in  is  revealed  by  the  enlargement  of  the  head. 

To  distinguish  l)etween  puni/ent  men  int/ it  in  and  epidemic  rertbro-iqnniil 
menijif/iiix  is  nrtt  always  possible.  Inde«Ml,  we  sometimes  see  minor  epi- 
demics of  meningitis  contined  to  a  honschold  or,  ii  may  !>*•,  single  ease?, 
which  in  al!  probability  arc  eansed  by  the  sjK'citic  toxic  agent  of  the  epi- 
demic diseas*'.  When  an  epidemic  of  ccrchro-spinal  meningitis  is  prevail- 
ing the  prohjihility  is  all  in  tavttr  that  an  individual  case  oeonrring  wll 
belong  to  that  form,  or  when,  on  the  other  hand,  there  are  supiaipativr 
lesions  of  the  head,  as  caries,  otitis,  etc.,  we  may  in  making  a  diagnf>?is 
of  meningitis  exclnde  the  epidemic  disease.  Otherwise  the  differential 
diagnosis  will  rest  on  the  presence  of  spinal  symptoms,  opistlioiomw, 
j)ara[)legia,  etc.,  which,  however,  arc  n<it  invariably  present  in  tlie  ej)i- 
demic  disease.  Marked  herpetic  eruptions  arc  indicative  of  eerebrf*- 
spinal  meningitis.  Sometimes  the  extreme  severity  of  the  symptoms, 
the  iulgunint  nature  of  the  attack,  and  the  rapidly  fatal  course  make  i 
probable  that  the  case  is  one  of  epidemic  meningitis. 

A  diagnosis  Ijctwcen  ftthen'nf(>u.s^  ititrahtify  or  Kcrotij*  meuiiufitin  oai 
not  always  he  siitisfiu'torily  or  certainly  made,  although  it  is  a  matter 
great  im|Mirt4inee,  in  view  itf  tlic  pnignosis,  tliat  it  should  i>e.  First 
all,  it  will  be  necessary  to  make  a  careiul  examination  of  all  of  tl 
oi^ns  for  indications  of  tuberculosis  and  to  inqnii-e  judiciously  into  the 
antecedents  f»f  the  juitient.  Tuberculous  meningitis  occurs  most  fre- 
quently in  children,  and  is  more  gnidna!  in  its  invasion,  pr«Klr«»mal 
symptttms  generally  exhibiting  themselves  Uv  an  ol>scrvant  eye  for  day* 
or  may  be  wenks,  during  which  time  the  pitient  is  ihill,  fretful,  and  oui 
of  healtli.  As  the  most  frc(iuent  seat  f4'  tuberculous  meningitis  is 
luise  iif  the  bmin^  vomiting  and  ocular  sym|)titms  may  be  ex[x*etetl 
occur  earlier  and  be  nntrc  marked  than  in  the  other  varieties.  Aph; 
wcurs  oftener  in  tulwreular  meningitis,  as  might  Ik*  looked  for  from 
tendency  in  tliat  disease  fttr  tlie  pus  to  oecujiy  the  Sylvian  fisssure.  With 
all  this,  however,  it  nniy  be  impissible  to  make  a  diagnosis  between 
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rciilar  and  a  simple  basilar  nionintritis.     As  a  means  of  (ItflfeiTiitial 
l|rno«iii«  an  examination  of  the  cerehro-spimtl  iltii«l  has  been  ma<Ie.  The 
"i«i  ij4  obtained  by  puncture  made  between  the  laminje  of  tlie  lumbar 
ebne  l^low  the  end  of  the  eonl,  stieh  an  o|H?ratiHii  beiiii^  attended 
Ih    no   danger   (Quineke,   Liehtheim),      If  the  tnberele   baeillus   is 
nd.  the  diagnosis  of  tiibereidar  meningitis  is  certain,  or  if  |)ns  and 
plococci  alone  are  found,  it  is  extremely  probable  that  we  have  to  do 
th  a  piindent  meningitis.     Unfortunately,  in  tmth  of  these  affections 
examination  may  give  negative  results.     Syphilitic  meningitis  may 
letinies  run  the  nente  course  of  the  pnrnlent.      Its  diagnosis  must  be 
tie  l>v  examining  the  history  of  tlie  ease,  and  sometimes  by  the  rapid- 
with  which  tlie  symptoms  clear  up  by  tlK'  use  of  iodide  ui"  potassium. 
PR*X>N<TSIS. — The  prognosis  4if  jun-ident  meniugitis  is  always  very 
.ve,  although  it  may  \w  stimewhat  modifunl  by  the  particular  eon<li- 
■i  pnMlueing  the  inrtammati(H).      In  nuiiingitis   n'sulting  from  the 
tension  of  an  infe<'tion  from  carious  bone  ttie  jtrognosis  may  be  pro- 
ince<l  all  but  hopeh'ss,  cases  of  aftparcnt  recovery  being  probidily  mfs- 
r  in  diagnosis,  such  as  may  iw  made  in   uiiddle-i-ar  tlisease.     Of 
f  grejit  vitilence  of  the  invasitjn,  the  rapiil  advance  and  promini-iu'e 
the  graver  sympttmis  intlieating  extensive  purulent  effusion  and  con- 
uent  disonler,  and  depression  of  brain  function  make  the  diagnosis 
j«*sl  as  gmve  as  possible.     On  the  other  hand,  a  slowness  in  the  ad- 
Bee  of  the  disease,  mihhiess  or  absence  of  the  graver  symptoms  (par- 
sis,  eonvnisions,  etc.),  a  prolongcil  course  without  eoma,  |K^rmits  a 
ibtful  hope  t.if  reeover\'  or  of  arrest  and  a  chronic  eontinnation  of  the 
imse.     In  judging  of  the  patient's  condition  front  the  symptiuns  we 
t  remember  that  in  the  very  varied  forms  of  this  disease  some  eases 
S  a  ifMirse  of  remarkable  latency,  with  few  and  unpronoimeed  symf>- 
ItS  nnd  in  which  the  post-m(>rtem  examination  reveals  extensive  pus- 
mat  ion  and  hojieless  lesions. 

The  prognosis  in  serous  meningitis,  which  is  almost  exelusively  an 
mtile  disease,  i?  less  grave.  The  ventricular  effusion  which  is  the 
ntii»l  feature  of  the  diseas<>  may  eome  to  a  standstill,  or  even  dimin- 
and  disap|jear.  This  would  seem  the  only  explanation  of  the  castas 
nrliicli  reeovery  takes  place  after  all  t!u^  symptoms  of  meningitis  are 
helope*!.  An  im|W)rtant  point  ttt  keep  in  mind  is,  that  eases  of  serous 
in^tis  may  be  arrested  and  become  chronic,  or^  iudeeil,  leave  the 
E»nt  free  of  nearly  every  indication  of  the  disease,  aud  yet  acute  ex- 
rbations  are  apt  to  oeenr  which  jirove  fatal.  Even  when  the  |iatient 
»«  through  an  attack  of  serous  meningitis  it  often  leaves  disastroim 
lit!*,  and  blindness,  mental  enfeel>lcment,  etc.  mark  the  ineffaceable 
rie?4  it  has  eaust*d  to  the  brain, 
Treat.ment. — \\\  as  t<M»  often  hapjwns,  we  are  helpless  to  avert  the 
J  lesions  of  meningitis,  we  can  at  least  use  rcmedi(*s  in  a  reasonable 
Dner  to  alleviate  the  sufferings  accomjiauying  them.  Moreover,  when 
remember  how  many  deaths  occur  with  every  symj>tom  of  menin- 
iii,  and  in  which  the  jMist-mortem  pxamination  distUoses  no  lesiiui  i>f 
■cessarily  fatal  character,  we  may  I'cel  encouraged  to  employ  all  the 
rajR'Uticid  agents  at  our  command  with  ciireful  perse  vera  n<*c.  Rest 
i  perfect  ciuiet  are  to  be  enftvrced  I'rom  the  very  beginning,  even 
lie  the  pnKiromal  .symptoms  leave  us  in  doubt  as  to  the  real  nature 


mSEASES  OF  THE  3fENINGES  OF  THE  BRAIN, 


of  the  discaw?.     Tlie  necessity  for  this  is  rt'iidily  appreciated  i 
reflect  that  every  mental  excitement  or  irritation  is  accompanied  bv  a 
flush  of  blocxl  to  the  nienihranes  whose  hyj>eneniia  is  the  initial  step 
the  pathological  proce>ises  we  thvail. 

General  hhniKlk'tting  has  always  received  favorable  considemtii 
esjjeeially  froui  the  laity.  Its  indiscriminate  use  and  rfiiitine  employ- 
nient  are  to  he  deprecated,  and  its  employment  confined  to  riibujst  adults 
with  strongly  acting  hearts  and  hi*^h  arterial  tension,  and  when  the  dis- 
ease invades  with  vii>lence.  When  used  under  such  circunLstances  it 
nuiy  stave  off  the  disastrnns  eilects  of  sudden  intracranial  j>res#tjre  and 
ettnsitm.  Liwal  bhxntlfttinjt!:  by  means  td' cujis  and  letvbes  admit?  •/ 
nmrv  general  ajrpliratiou.  Knt  here  also  we  nuist  be  ^uanle<b  A  Mittk 
child  may  not  be  able  to  sjiare  even  a  little  blo<Ki  in  its  Iwttle  AvitJi  a 
depressing  disease,  and  in  c^ses  M'here  the  hemispheres  are  conipress***! 
against  the  sktdl  by  a  ventricular  effusion  we  shonld  not  seek  to  diniin* 
ish  the  amount  itf  bloml  eirenlating  in  the  l>rain,  for  we  wnnl«l  hut 
increase  the  cortical  amemia,  the  sym|>toms  of  which  are  ali*ejidy  iw 
prominent.  Lrceehcs  to  the  temples  and  niastoi<l  prrfccsses  sometinn'^ 
tswm  to  do  a  great  deal  of  go<xl,  hut  this  is  not  accomplished  by  the 
amount  of  blocMl  abstracted,  but  by  an  influence  exerted  by  the  procej<i 
of  abstraction  njwn  tlie  vasomotor  centres,  probably  causing  va«euhr 
c<intraeti<>n.  Constant  and  regulated  application  of  ice  and  cold  tn  tiic 
head^ljcing  cautinus,  liowever,  <tf  the  depivssing  etl'ects  pn»duco<l  tin 
.soMH"  juiticnts^is  of  great  valne,  anwliorating  tlie  furious  lieadachr,  and 
]>robably,  throngh  the  imprcssit>n  nKuh-  on  t!ie  cutaneous  nerves,  reflexlv 
indueueing  fav<>ral)!y  the  disordered  circulation  and  morbitl  imice.'v'^'s 
within  the  cranium.  Sliaving  the  head,  or  at  least  cutting  the  hair  vpi^* 
phort,  a  prcK?einling  which  is  necessitated  by  the  application  of  ice,  i*  in 
every  case  jirnper,  and  of  itself  gives  ccuisiderable  relief.  Couutrr- 
irritation  has  l>e<'n  gcuemlly  recommended,  but  has  ap|Knired  to  the 
writer  of  Htth*  benefit  in  the  acute  stage  ai'  the  disease.  When  u.-^hI 
blisters  should  be  of  small  size  and  applied  W'hind  the  ears,  l^irc^ 
blisters  over  the  scalp  and  the  extensive  lainting  of  the  scalp  with  tine- 
tiu*e  of  i< Kline  are  remedies  of  doubtful  l>enefit,  and  certainly  aggraNTitf 
the  distress  of  the  patient,  Snnie  autliorities  (Quincke),  however,  re- 
commend uuiintaiuiug  an  active  pnndent  disj'harge  from  a  point  on  thc^ 
vertex  the  size  of  n  dollar  by  means  of  tartar-emetic  i>intn)ent.  Wan^H 
baths,  the  teni|K^rature  of  which  is  regulated  somewhat  by  the  feelinfB^ 
of  the  |uitient,  ndieve  the  hea<la<'he  and  seem  to  exeixrise  a  beneficial 
!nfluen<'c  nu  the  progress  td'  the  disease.  Cold  baths  are  in<licated  wher*-* 
the  temjirratuiv  runs  high,  liut  cjintion  is  to  be  obserYe{I  in  their  tise— ^ 
the  patii-nt  snmetimes  not  Iteariug  thrm  well.  Reducing  the  tcnij>eratur^^ 
by  Jnigs  excrrises  no  beneficial  efli-ct  <>n  the  disease. 

Of  internal  remedies,  mercury  is  prohalily  th<'  most  to  Vk'  relied  or^ 
to  nuMtify  tlie  morbiil  ]>r(X'ess  constituting  tlie  disease,  and  may  \>v  ad— ^' 
ministered  by  the  month,  hy|M.Mh'i7nleally,  or  by  inunction.  Tlie  latto^^' 
mmh'  is  to  l»e  preferred  ibr  nipidity  and  certainty.  However  it  i*^ 
exhibited,  it  slunild  be  pushed  to  the  pnint  of  **  toueliing  tlu*  pums 
that  is,  when  the  sjmngy,  swollen,  and  tender  eonditi<»n  of  the  gi 
indii-ates  that  the  whole  system  is  under  the  s|>ecific  intliience  of 
drug.     ItMlide  of  jwtash  may  be  given  in  the  eonimenceinent,  but  is 
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i  value  in  the  later  stage*  of  the  tlisease,  wheiv  there  is  a  iemjency 
chnmicity.  It  Hhoiilcl  l>e  given  in  iiiert^asinij;  (h}>vs  tnitil  a  *lraelini  or 
ire  is  given  every  four  hours  to  an  adult.  Thei'e  is  hardly  a  limit  to 
i  amount  tliat  may  be  given  with  impunity  if  the  dose  is  gradually 
mmiMil. 

Hcjulaelie  18  genenilly  the  .symptnn)  ni<Ht  distres.sing  and  most  dif- 
!ult  to  relieve.  lee  to  the  lieud  is  the  remedy  most  obvious,  most 
innl  by  the  |iatient,  and  one  of  the  very  liest  one  can  employ.  In 
it*.*  of  a  certain  prejudice  against  its  use  in  bniin  disease,  opium  (ami 
pre|iarations)  relieves  the  hendai'ln^  more  eertainly  than  any  lUlier 
lijkf,  and  tiiMi  little  is  known  of  its  vtVrei  on  cerebral  circulation  to  make 
I*  forego  its  obvious  b*^nefits  because  uf  sjK'nilalivi'  dttobts  uv  the  uti- 
irHle<i  supposition  that  the  sleep  it  prt»dufcs  is  likely  \n  merge  into  a 
lie  of  real  conm.  The  bromides  shonhl  be  freely  administered,  nut 
lly  because  of  the  relief  they  give  to  the  headache,  but  Ijecause  they 
[Ve  probably  a  beneficial  inHuenee  on  the  cereltral  eirenlation  and  a 
ral  ipiieting  etfeet  on  the  ccrebr<H>pinal  systtMn,  thus  preventing 
miUivc  seizures.  Phenaeetine  and  the  kindivd  preparations  may 
u.-mmI   sometimes  with  giMxl  etJeet. 

Whon  the  vomiting  is  fnHpient  and  distressing  it  may  be  alleviated 

tJie  (Mitient  swallowing  morsels  ijf  ice,  and  sometimes,  again,  by  ^i|>- 

ig  vrater  or  other  Huid  as  hot  as  can  be  swalIowe<I,  by  irritation  to  the 

rium  and  spine  by  mustard,  ami  In'  enemala  of  ehlora!  hydnite. 

Ixiwels  must  Ik*  kept  freely  open,  and  where  the  patient  is  strong 

jntiou  may  be  of  benefit.     The  kiibu-ys  are  such  rxecedingly  import- 

idiminators  of  toxic  substances  that  it  is  well  to  use  diuretics  as  jjart 

the  treatment. 

When  a  neptie  condition  of  the  system  is  eonjoined  to  the  meningitis 
re  is  nothing  to  which  one  can  i-esort  with  such  contidenee  as  tlie 
rtiire  of  the  chloride  of  iron,  given  in  unstinted  measure. 
One  thing  is  to  be  borne  in  mind  with  all  varieties  of  treatment  and 
n  all  forms  of  the  disease:  it  is  to  keep  up  the  strength  of  the  patient 
»iih  a  sufficiency  of  bland  nourishment,  such  as  milk,  given  with  a 
egularity  that  nothing  is  allowed  to  interfere  with.  Stimulants  are  to 
4?  given  when  the  failure  of  the  strength  of  the  heart  ciUls  for  them, 
tul  under  such  circumstances  there  need  be  no  fear  of  any  injurious 
ffer't"^  from  their  us4\ 

Whore  meningitis  is  connected  with  middle-ear  disease  the  greatest 
ttcntion  must  be  pjiid  to  the  relief  of  the  local  affection.  Not  a  few 
nt^-^  have  lx*en  reconle<l  in  which  marked  symptoms  of  meniugitis 
^v«*n  diplopia  and  optic  neuritis)  have  lieen  brought  to  a  favonible 
i-rmiiiation  by  dniinitjg  the  niithlle  ear  thningh  an  np<-ning  in  tlic  nias- 
iml  pnM.'ess  (A.  BriM-a)  or  other  outlet.  The  smuc  attention  must  be 
aid  to  the  hn-al   tn-atment  in  all  other  bx-al  suppunittve  pnH'csses. 

The  effort  has  frt^tjuently  been  made  to  diminish  the  intnicranial 
>re««.4iij*e,  to  which  is  due  so  many  of  the  grave  symptoms  of  meningitis, 
w  dmiuing  away  the  cen'l*ro-spinal  (luid.  This  is  done  by  a  ]>nncture 
ft  the  nieml)ranes  of  the  cord  bciwc*'ii  the  lamina'  of  the  lower  bunltar 
r  t'ra*,  already  alluded  t»i  under  the  bead  of  **  Diagnosis.'*  In  eases 
,■  indent  meningitis  it  eaiuiot  l)c  t'xpecte<I  ti»  effect  nmch  goiMl.  It 
nrould  Bceni  to  Ixi  more  applicable  in  serous  meningitis,  and  is  recom- 
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detl 


(1  autlinri ty,  iilthon^Ii  thii.s  fur  ti 


ilts  obtained  have 


nipiid 

not  Ix-on  very  nuirkcd.  Tivplituiug  tlio  j?kiill  in  inoiiingilis  Hjls  itovn 
f*>ll(>\vc'(l  Ijy  giKHl  itsulLs  ill  some  ciises,  and  its  iisefuluebs  will  proljably 
he  deve!oi>ed  in  the  future. 


Chronic  Meningitis. 


,a!!!^!^ 


In  old  alfMihrvlie  subjicts  tlie  pia-tirchnoid  uncloT^c:oes  changes  dite  to 
a  climnic*  defeneration.  It  loses  it,s  traii.s|Mireucy  and  hecomejs.  ojaoue, 
milky,  and  thickened,  esiM?eially  the  onter  layer  (the  araehnoicl),  but 
ihivs  not  sfuvw  the  eharaeteristic  si|>:ns  of  influnimatory  aetion,  but  rather 
thos*^  of  uialiintrition.  It  is  seiirecly  |»ossil>k\  amongst  the  mass  of 
symptiiins  arising  i'rom  tlit^  eerehnil  poiMining  and  deg-enenition  in  the-** 
castas,  to  distiiignish  those,  if  there  are  any,  whieh  resnlt  from  the  men- 
ingeal alterations.  Oeeasionally  a  ehronte  meningitis  oeenrs  in  adultfs 
whieh  is  not  the  effeet  of  syphilt:^,  although  it  often  is  inipoissible  ahso- 
lutely  to  exelnde  it  as  a  faetor  in  the  disease.  Its  usual  seat  is  at  the 
base  of  the  eraniuin,  where  it  |trtKbn'es  thiekeiiing  and  gluing  together 
of  the  membranes  whieh  are  adherent  to  thr  brain. 

Symptoms, — The  general  syniivtoms  are  ntore  or  less  |K'rsistent  li«jil- 
aelie,  with  oeeasioual  vomiting  and  giddiness.     From  the  jtosition  of  the 
disease  we  ri'adily  see  how  the  optic  and  other  eranial  nerves  h 
erijijvled,  giving  rise  to  IirmiI  symptoms,  as  {kptie  neuritis,  strabisni 
pan'sis  of  the  nmseles  of  the  faee^  ete.     The  inflannnatt»ry  process  ma^i 
close  the  foramen  of  Monro  and  the  lateral  oj>enings  of  the  fourth  ven- 
tricle, and  thus  hydrcM-eplialus  may  be  un  outcome  of  the  tlisease.     Tin' 
mercurial  is  tlie  most  efficient  treatment,  and   nndiT  it  arrest  or  im- 
provement may  resnlt.     Chronic  ineningijis  in  eliildren  during  t lie  tii>t 
years  of  life  is  more  common  tlian  the  affection  jnst  described  in  the  adult. 
The  disease  generally  confines  itself  to  the  ptjsterior  fossi\  of  the  skull. 
Here  the  post-mortem  examination  shows  all  the  a|>[n'amncesof  a  ohrenic 
fibru-pnrulent  inflammation,  thiekening,  and  adherence  of  the  nu-jiihra 
t<t  eacfi  other  and  to  tin*  brain.     Vomiting  fH'Curs,     Gcncr.ii  eonvuisioi 
of  an  epileptiform  character  are  common,  and  rigidit^Mif  the  limbs.  Thi* 
nerves  situated  in  the  posterior  fossa  suffer,  esjiecially  the  alMlueens,  ami 
we  observe  strabismus.     liUndness  often  oeenrs  from  pres^sure  exerted  on 
the  optic  nerves  by  an  eff\isiou  into  the  third  ventriele.    The  involvement 
of  the  ]H»ns  and  metlnlla  ean>es  retraction  and  rigidity  of  the  neck,  wliieh 
sonjctinies  come  on  gradually,  sfmietinjcs  suddenly.     The  tendency  in  thi:^ 
disease  is  to  death  by  hydrocephalus,  which  {.>ceurs  from  the  inflammj*^ 
tory  cx'clnsion  of  the  outlets  of  the  fourth  ventricle.     The  disease  mtt^^ 
continue  over  a  year,  and  sometimes  it  is  then  ariTsted  and  the  |)ntie«r»^ 
may  recover.      Here,  as  in  the  ehroni<^  meningitis  of  the  adult,  the  me    ^ 
curial  treatment  gives  the  most  fiope,  the  more  so  that  in  many  cast 
8vphili(ic  infection  cannot  be  abs<ilute!y  excludetl  in  making  tiie  di 
nosis,  although  our  investigation  fails  to  detect  it. 


lOMBOSIS  OP  THE  SINUSES  OF  THE  DURA  MATER. 

The  circulation  in  the  sinuses  of  tlie  dura  mater  differs  in  its  eon- 
iitions  from  tlie  venous  cireulation  in  uttier  [xirts  of  (lie  lioriy. 

The  sinus  lumen  is  not  cireiilar;  in  the  lon^itiidiniii  sintis  it  is  Iriaii- 

ir.     The  walls  of  the  sinuses  are  unyieltling;  iin<l  non-elastic,  and 

tns  c&nnot  be  ditnini>!ved   in  ealihre  hy  the  pressure  of  surrounding 

[»rguu8  or  by  contraeli(>n  adapt  their  eapaeity  to  a  varying  amount  of 

pirr'uhiting    bkxwL      At    tlilferent    |M>iuts,   moreover   (longihulinal    ami 

iv«Tnous  sinuses),  their  lunu*u  is  erossed   by  trabeenUe.     The  cert'bnil 

Veins  of  the  hemispheres  empty  iiitu  the  longitudinal  sinus,  mostly  at  an 

tangle  oppotfed  to  tlie  bltK>d  enrrent  in  the  sinus,  All  of  these  eunditions 
irender  the  movement  of  the  bhW  current  in  the  sinuses  sluggish,  and, 
ks  we  might  suppose,  very  liable  to  stasis  and  the  formation  of  a  elot. 
Kevertheles.s,  the  stoppitge  of  a  simis  by  a  elot  rarely  oecurs  fmui  wlial 
Me  wouhl  call  u  sta;^nation  of  blood,  and  by  far  tlie  most  freipieiit 
cause  of  sinus  thrombosis  is  a  morltid  change  iu  its  endothi-Iial  lining — 
a  phelebitis. 

KWe  divide  sinus  thrombosis  into  t\v<»  kinds — viz.  a  primary,  so-<'a!led 
*  inanintic'*  thrombosis,  wliich  results  from  an  enfeebled  genenil  eoii- 
lition  and  heart  weakness,  and  a  sec-ondary  thrombosis,  whieh  i^  the 
■<*sult  of  an  extension  to  the  sinus  of  an  inrtamniatii)n  from  adjaeent 
ptirti«.     The  first  has  its  location  almost  always  in  the  longitudinal  sinus, 

I  and   «xx'urs  very   mueh    the   nio>t    frerpiently   in  young  children.     Its 
priocipal  cause  is  assumed  to  lie  weakness  of  the  heart  and  consequent 
»luggishne?^s  of  the  blood  current,  and  it  occurs  after  tlie  jvatient  has 
been  enfeebled  by  disease  of  an  exhausting  diameter.     Thus  in  children 
tiiromlxjsis  commonly  su|w'rveiies  ui>on  profuse  diarrfuea.     It  occurs  in 
the  adult  in  the  rours<M.)f  exhausting  diseases,  such  as  jihthisis,  cancerous 
affections,  st^ptieiemia,  and  chlorosis,  h-ss  frctjuently  in  acute  diseases,  as 
.lyphoitl  fever.      It  is  sup|>osetl  that  the  languiil  rtinv  of  the  blo<xl  cons*:*- 
luent  on  the  enfeebknl  action  of  the  heart,  together  with  tlie  |*tvuliari- 
Jcs  of  the  longitudinal  sinus  (its  triangular  lumen  and  tmbi'cuhc),  allow 
clot  to  form.     It  is  al.M)  supjHfsed  by  some  that  the  diminished  vuliune 
>f  the  h\(KH\  in  tlie  Ixxly  cjauscHl  by  disease  aids  by  diminishing  the  force 
the  1)Io4k1  current.     It  is  to  be  ni>ted  that  iu  some  geni-nil  diseased 
H>ndition!<,  as  in  chlorosis,   in  which    tiirombi>sis  not    seldom   occurs, 
'»ere  is  a  fatty  degeneration  of  the  endothelium  of  the  sinus  and  its 
rut*eculje,  w*hich  may  readily  be  a  factor  in  the  production  of  the  elot 
iol  linger). 
Socondar\'  thrombosis  depends  upon  the  well-kuown  favoring  influ- 
ence the  difiea-S4.tl  endothelium  lias  in  causing  c<ttigulation   of  bloiHl.      A 
ohlebitic  condition  of  t!ie  sinus  originat<'s  in  a  septic  iufcclifvn  cxt<*nded 
wit  fpi>m  neighboring  |){irt.s.     We  can  apprcMi'iate  how  itnidily  this  takes 
E>lace — first,  by  tlie  direct  connectiiui  itf  the  sinus  walls  with    carious 
f>ne» ;  and  secondly,  by  the  direct  continuity  of  the  lining  membrane 
[)f  llie  veins  emptying  into  it.     Some  nf  these  veins  come  from  the  out- 
{side  of  the    skull — oi>hthalmie  veins,  emissary  veins^  from   the  mitklle 
ir,  etc. — an*l  some  t'nun  the  bniin  through  the  pia-araehn*jid  ;  and  all 
I  of  these  serve  a.s  ready  chanucls  for  infection.     Thus  we   may  have 
throrabtisis  from  caries  of  the  cranial  bones,  from  purulent  meningitis 
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within  the  skull,  ami  from  erysipelas,  wirbunclo,  imnophthalniitis,  ant! 
ottuT  septic  prrMLX'sses  on  the  ontt^ide.  Middle-cur  disease  ni'  all  lUv 
Ciinse*  i>f'  sinus  thrombosis  is  the  most  frequent^ — t^o  much  so  that  in 
that  afieetiou  sueli  a  eiMii|jlieati(>n  is  alway  jealously  to  be  waiche<l  tor. 
Lastly,  direct  traoniatisni  or  ]>ressure  by  tumor  nr  abscess  on  a  sinus  mav 
cause  thninibosis. 

Patholocjical  An  atom  v. — The  extent  ot*  the  sinus  occupied  hv 
the  thrombus  varies  very  mneh.  Cases  are  on  record  in  which  nearlv 
every  sinus  was  involved,  although  it  is  usual  for  the  thrombus  to  Kp 
eoiitiued  to  oue  point  or  m\v  sinus.  The  clot  may  extend  into  tho 
veins.  Thus  the  internal  jugnlar  may  hwjk  and  fee!  like  a  cord,  and 
the  elot  may  even  extend  into  the  snbelavian,  \\  ith  thrombosis  of  the 
longitudinal  sinus  the  sujjerfieial  cerebral  veins  are  pluggeil  with 
elot,  and  are  t^'vu  hanl  and  distendinl,  ''  worm-like,"  on  the  surface  of 
the  hrmispheres,  that  portion  td'  them  distal  to  the  jihig  being  gready 
congested  and  contorted.  This  extreme  veuons  congestion  afleets  tlie 
cerebnd  substauee,  which  shows  capillary  hemorrhages,  points  of  soften- 
ing, and  siimetimes  hemorrhages  of  larger  size.  Tliere  may  bo  menin- 
geal hemorrliage.  The  tliromLus  varies  in  apjjearjnee  and  consistenev, 
sometimes  lieingdark,  soft,  and  friable  when  it  is  recent;  of  a  lighter 
color,  tougher,  and  more  adherent  to  the  wall  of  the  sinus  when  it  has 
Ix'cn  longer  formed.  The  secondary  thrombus  which  forms  under 
septic  inrinenee  sliows  purulent  changes,  the  walls  of  the  sinu>  also 
exliiliiting  miu-bid  alterations. 

Symptoms. — The  general  symptoms  caused  by  thrombosis  of  a  sinui^ 
are  so  mixed  up  and  obscured  by  tlic  symptoms  of  the  morbid  conditioib 
causing  and  accompanying  it  that  it  is  often  impossible  to  tliscriniinatc 
between  them.  The  symptoms  which  <diaraeterize  a  thnmilMisis  an? 
those  lotnil  ones  which  are  cruised  by  tiie  arrest  of  the  venous  rircidalinu 
*tf  [tartieular  regions,  or  such  as  are  caused  by  iutcrference  of  the  <'l»)t 
witli  adjacent  nerves,  itr  those  dependent  on  tlie  m'currence  of  septic 
ftx-i  or  general  septiciemia  from  the  breaking  down  oi'  a  nurulejit  clot, 
Thus  in  "marantic"  thrombus  of  the  longitudinal  sinus  tne  synjptonjs 
of  the  preceding  cerebral  anaemia  would  mask  any  genenil  syniptonis 
caus(Hl  by  the  clot,  and  only  the  weurrenee  of  etmvulsions  an<l  (tdonia 
iif  the  scalp  would  enable  ns  to  make  a  probable  tliagni>sis.  In  septic 
thtTvmbus  the  symptoms  t>f  the  abnost  invariably  accompanying  menin- 
gitis dominate  the  scene  and  may  conceal  those  of  the  thrombus.  Xev(?r- 
thel ess,  each  sinus  M'hen  eM*cluded  gives  rise  to  special  symptoms,  mainly 
derived  from  the  interferenee  with  the  circulation  of  a  particular  region. 

Thi-omhoxis  of  the  /ont/tfudirml  x/itoM  is  almost  always  prinuiry,  and 
occurs  most  frcfpiently  in  young  children  alU-r  pnifus^"  discharges  fn 
the  bowels  or  some  exhausting  elisease;  also  in  adidts  when  tlie  syste 
has  been  eufeelded  and  tlie  heart  weakened  by  protnicted  disease. 

The  geneml  symptfims  will  eorrespruul  t*>  tlu*  depress<'d  con(b'tion 
the  systeni,  and  have  nothing  in  them  clmniieteristie.  The  symptc 
that  def»end  directly  on  tlie  obstrnctinn  of  the  circulation  are  ei»ista 
nmsed  by  the  arrest  tA'  the  circulation  in  veins  of  the  nose  whicli  em 
into  the  sinus,  uMlema^  anil  swelling  (d'  tiie  side  of  the  head  cause*! 
occlusion  of  the  mouths  of  the  parietal  emissary  veins.  From  the 
of  the  brain  tliere  are  symptoms  dejK'nding  on  the  ct>ngestion,  and  be 
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orrhagt?^  In  the  hemispheres  caused  hv  the  plugging  of  the  cerebral 
veins.  There  are  headache,  vomiting,  delirium,  stupor.  TJie  cortioal 
centres  being  the  «icat  of  the  congestiim,  then-  uiay  be  unilateral  sjKi^ms 
convulsion?!,  or  one  limb  aloue  nuiy  hv  affected ,  aceortliugly  as  one  or 
more  motor  centres  are  iuvolved.  Finally,  eoma  set^  in,  wliit-b  may 
c<»ntinuc  for  days  or  weeks  before  death.  When  these  cerebral  symjK 
tt)nis  iMXwr  fsudilenly  in  the  course  of  \va,^tiug  disease  it  makes  us  con- 
sider the  probability  of  a  tlirombus ;  otherwise  thi'v  so  closely  resemble 
those  of  meningitis  that  we  cannot  make  the  diagnosis. 

Thrfimboiii»  of  the  iMferal  Sinu.'<. — The  most  frequent  cause  of  lateral 

sinus  thrombosis  is  an  extension  of  an  inflammation  from  ttu-  middle  ear 

or  fnim  caries  of  the  temjwral  bone.     It  may  be  sitmetimes  occasioned 

by  intiammations  on  the  outside  of  the  skull,  carried  tlirough  the  emissary 

in  the  mastoid  pnx?ess,  and  not  unfrequently  inflammation  of  the 

ji-'-toid  cells  is  the  exciting  cause.      Piu'ulent  meningitis  so  often  ac- 

;{Kinies    lateral    tbronibcHis  {being,    iuilced,    usually    caused    by   the 

conditions  which  priMliicc  the  latter)  that  the  genend  sympttrms  of 

le  thrombosis  are  usually  masked  by  those  of  meningitis,  anil  here 

in  one  must  look  for  the  distinctive  symptoms  in  the  local  changes 

rmluccd  by  the  diseasie  of  the  sinus.     Thus  there  is  tumefaction  over 

c  mtistoid  prt>cess  and  pjun  on  pressure,  especially  if  made  over  the 

»int  where  the  mastoid  vein  enters  the  bone  to  empty  into  the  sinus. 

►mctimes  the  clot  extends  from  the  sinus  into  the  internal  jugular  vein, 

id  may  Ir'  felt  as  a  hard  cord  w  iiich  is  tender  to  tfie  tutu'li,  and  is  some- 

raes  so  painfid  that  the  patient  keeps  the  face  turned  tr>waitl  the  affected 

ide  to  relieve  the  pressure  fhmi  the  sterno-mastoid  muscle.     It  has 

been  affirmed  that  the  plugging  of  the  lateral  sinus  leaves  the  internal 

dar  empty,  so  that  the  external  jngirlar  can  pour  its  hUnnl  into  it 

lith  such  facility  as  to  muse  a  collapsed  condition  as  compared  witlt  the 

LXtenml  jugulnr  vein  of  the  unaffected  side.     Others  (Jansen),  however, 

ve  not  confirmed  this  fwint  in  the  symptomatology.     Very  rarely  the 

rves  going  through  the  anterior  divisiim  of  the  jugular  foramen  (the 

*  ,  tenth,  antl  eleventh)  are  interfered  with  in  latend  sinus  tlirora- 

,  so  as  to  cause  slowing  of  the  pulse,  diffi<'ulty  of  swallowing,  con- 

tiaetion  of  the  sterno-mastoid,  etc.     As  these  nerves  ptiss  through  a  dis- 

ttoctly  sejKimte  portion  of  tlie  fommen,  one  cannot  sup|>ose  them  subject 

to  pn.*ssure  by  the  distende<l  vein,  and  their  implication  most  probably 

is  the  result  of  an  extension  of  the  intlammation  to  them. 

Id  thrombo»is  of  the  cnvenwus  ^//jmx  tlicrt*  may  be  sttme  very  charac- 
ristie  j*ymptoms  causeil  by  the  stopping  of  the  circulation  in  the  oph- 
lilmic  vein  which  oj)ens  into  it.     The  fjbstruction  of  this  vein  causes 
n  icdema  of  the  conjunctiva  ami  eyelids,  ami  even  of  the  face,  with  cya- 
lOBii.s  of  the  skin  alu»ut  the  orl>it.     Exoplithalmos  is  prmluccd  by  the 
iiigesition  of  the  retrobulbar  veins.     The  fundus  of  the  eye  shows  con- 
ition  of  its  vessels  ami   choked  disk.      From   the  pt^cnliar  position 
hich  the  motor  nerves  of  the  eyeball  and  the  oplithalmic  branch  of  the 
fifth  hohl  to  the  sinus  {lying  within  its  cavity)  they  are  metre  or  less  in- 
^^  v«»lved  in  the  lesion.     Thus  the  movements  of  the  eye  may  be  cripivled 
^^orthe  eye  rewlered  immovable '  by  the  pi-essure  of  the  throud>us  on  tliese 

^^^L^The  writer  ha«  s«en  both  eyes  perfectly  fixed  in  a  cme  of  double  cavernoui>  ilirombus 
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nerves.     The  iiivolveineiit  of  the  Iminrli  of  tlie  fifth  may  gi 
netiral|«;ia.     Tlie  seeoiKlarv  or  i>hk'hitic  tliromhi  iire  often  the 
a  ^eiicnil  st*]itiejemia  hy  their  hreaking  tlowii  and  thus  (liffus.ii»g  the 
se])tie  matter  through   tlie  system. 

J)ia(;nosis. — Tlie  diatrnosis  of  tliromlms  of  the  sinuj*es  is  very  dif- 
fieiilt  tink'ss  syinjitoms  of  ini]M.'(lr(l  \ovi\\  eirctihition  nrr  i)resent.  In  j»ri- 
riKiry  or  maratitif  thromlmsis,  wliii-h  is  ahiiost  always  cuntintd  to  tin- 
hMigitiiflinal  sinus,  and  which  oeeurs  from  exhaustion  and  feebleoe^*  •>!' 
ttiv  heart,  tlie  symptoms,  esjM^cially  in  chiUlren,  are  those  of  eerehral  ana^ 
niia  or  the  "  hydmcephaloid  "  condition.  If,  however,  tlie  M»miuilenct'  and 
stupctr  oreur  suddenly,  or  if  the  •leneral  enfeehlement  and  heart  weak- 
ness do  not  apji+'ar  to  warrant  the  eerehral  symptoms;  if  the  eonvnh 
sions  involve  a  single  limh  ;  above  all,  if  there  are  rejieated  e])istaxis atvl 
cedema  of  the  side  of  the  head, — one  may  make  a  diagnosis  of  pn»l 
tlirondjosis  of  the  lotigitndina!  sinus.  In  seeondary  or  phlebit'ie  th 
bosis  the  dilHenlty  of  ilsagnosis  is  still  greater,  jHirideiit  meningitis 
l»raiu  abscess  giving  rise  to  the  same  geneitd  symptoms  and  having 
sjime  etiology  J  and,  mitreover,  thrombus  of  the  lateral  sinus  Ix'ing 
fre{|nently  eoujoined  with  meningitis.  Here,  again,  a  diagnosis  in 
rest  on  the  symptcmis  of  lf>eal  venous  eongeslion,  whieh  have  Imh^d 
already  described.  There  is  in  thrombus  of  tlie  eavernmis  sinus  cong**- 
tion  of  the  ophthalniie  vein,  causing  tedema  of  the  eonjnnetiva  and  rve- 
lids,  exophthalmos,  and  the  symptom,  eonelusive  when  it  •x'ours,  of 
paralysis  of  tlie  musiies  moving  the  globe  of  the  eye,  aeeom|mnit*H  Arirh 
neuralgia  in  the  distribution  of  the  ^rst  bnuieli  of  the  fifth.  V\> 
of  the  lateral  sinus  gives  rise  to  tenderness  and  (edema  over  the  ui..  . 

Erocess,  and  if  the  elot  extends  into  the  internal  jugular,  where  it  niav 
e  felt,  the  nature  of  the  atieetton  is  no  longer  in  doubt. 

Ph<m;n()sis. — The  prognosis  is  extremely  grave  in  all  cases  of  sinus 
thrond>us,  but  should  not  be  entirely  liop<'less,  eases  of  recover)*  havinj! 
been  recorded  in  which  the  symptoms  left  no  doubt  of  the  existence  of 
thrombosis.  In  nuirantic  tliroudiosis  of  the  longitudinal  sinus  tlw' 
ehanccs  ibr  children  are  givater  than  for  adults.  It  nuiy  Ix*  tliat  tiw 
thrombus  is  sometimes  absorbed  or  so  gradually  disintegnited  a*  to 
cause  no  injury,  and   re<'overy,  more  or  less  complete,  results. 

In  septic  thronibiois  the  <langer  is  not  so  much  i>f  a  tatal  interfencntt 
with  the  circulation  (if  the  lateral  and  cavenuuis  sinus  i-;  plugged  on  one 
side,  a  eom|Rnis{itory  cirenlatiim  is  p4)ssihle)  as  of  septic  [Kiisoiiing  and  tlie 
almost  constantly  accomp[inying  meningitis. 

Treatment. — Exr-ept   remedies  fi>r  keeping  up   the  strength 
stimulating  the  heart  in  marantic  thrombus,  and  the  use  of  tincture 
iron  in  the  seeondary  sejitie  condition,  we  can  hanlly  s|>eak  of  inte 
medieatiiju  in  sinus  thnunliosis.     Surgical  iutcrfeivnce  f<u'tunately  | 
fients  moiT*  \m\n\     Surgical   pro[>hy!axis  slmuld  be  invoke<J  <*arly  in 
those  conditions  which  leatl  to  thnunboMis,  such  aa  otitis  media,  intlaia; 
mation  of  the  mastoid  eells»  earluujcle,  etc.,  and  all  accumulations 
pus  or  inflammatory  pHnlnets  should  Im?  prevented  or  ivnioved. 

In  ihrombiisis  of  the  lateral  sinus  (and  it  is  the  one  most  fre4Hicn 
affected)  the  diseased  |Miint  can  be  readily  reached  by  the  snrgetm  !«?«■ 
the  sejjtie  matter  cleared  away.     This  ojR'ratiou   has  been   fre^ueutlv 
performed,  and  oftcfi  with  success. 
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Xhe  diseases  of  the  blmnivesselniif  the  brain  give  rise  to  some  of  the 
_  important  at^'eetitms  met  with  in  ilaily  practiee.     We  aeetl  only 

instance  the  various  forois  of  ajKiplexy,  of  hemiplegia,  or  of  aphasia 
At  have  their  origin  in  the  rupture  or  obstruction  of  vessels.  Further, 
much  is  taught  of  the  function  and  structure  of  the  nervous  system 
these  diseases  that  they  deserve  detailed  consideration. 
In  appn^)aehing  the  subject  from  a  comprehensive  standpoint  it  is 
neoeeeary  first  to  review  briefly  various  facts  of  anatomy,  esi>t*eially  the 
vmscalar  supply  of  the  brain.  Tlie  liraiu  nx-eives  its  sup[)ly  of  blixnl 
throuis^b  the  internal  earotid  and  the  vertebral  arteries.  The  internal 
ftrotids,  it  will  Ije  rememlwred,  make  their 
fitrance  into  the  cnuiium  on  either  side  by  a  ^Q-  38. 

Pigmoid  coiirM.'  through  the  carotid  canal  of 
W  temporal  bone.    Immediately  upon  cnter- 
Og  the  cranial  cavity  eacli  camtid  gives  off 
Wu     branches — one    tlie    anterior    cerebral 
tery,  and  the  other  tlie  middle  cerebral  or 
Jylvian     artery,    the    last-mentiouwl    vessel 
Ippearing    ratlier  as  a  continuation   of  the 
at   vessel  (Fig.  38).     The  two  anterior 

[)rals  approach  each  other  and  are  ji>ined 

together   early  in   their  course   by   a   small 
aoastomosiiig  branch,  the  so-called  anterior 
oomnianieating artery.  The  vertebral  arteries 
*nter  the  cranial  cavity  througti  tlie  occipitid 
sraminu  on  either  side  of  the  medulla   ob- 
longata.    Each  vessel  nnx-eeds  ftirward  and 
Jnwanl   to  the  front  or  the  medulla,  and  the 
Pk'o  vessels  become  confluent  with  each  other 
the  lower  border  of  the  i>ons  to  form  a 
iw  ves»l,  the  basilar  arterv. 
The    last-mentioned   vessel,  after   giving 
a    number  of  bninches   presently  to  be 
Bentionc*.!,    again    divides    at    the    antorinr 
urtler  of  the  pons  into  the  posterior  cerebral 
fries.      Eiieh  posterior  cerebral  artery  is 
{i>ined  by  a  slender  ana.stomosing  vessel,  the 
oslerior  communicating  artery,  with  the  in- 
prnal  carotid  at  the  point  where  the  latter  gives  oif  (or  rather  becomes) 
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Circle  of  WilUs,  basilar  and  ve^ 
tebral  nrteries  :  C,  internal  caro- 
tid; .V,  mlddk'  cerebral:  A, 
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communicatinK;  P,  jv>sterior 
cerebral ;  <S<".  superior  cerebel- 
lar :  V,  vertebral  ;  A».  iinterlor 
Hpinal;  B,  basilar:  /<*,  inferior 
cerebellar  arterlea. 
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the  middle  cerebral.  It  will  he  seen  by  eotisultiug  the  figure  that  an 
irregular  polygon  is  formed  by  these  vessels  at  the  base  of  the  brain, 
the  si;)-callod  cii'cle  of  Willis.  It  is  miide  up  anteriorly  by  the  anterior 
communicating  artery  and  by  the  anterior  cei'ebrals,  laterally  by  th<? 
two  posterior  communicating  arteries,  and  {wsterioriy  by  the  poeteriar 
cerebrals. 

In  addition  to  the  posterior  cerebrals,  the  basilar  artcrj'  gives  off, 
first,  the  sn}ierior  cerebellar  arteries ;  secondly,  the  anterior  inferior 
cerebellar  arteries  and  a  number  of  small  branches  on  each  side  dis- 
tributed tttttie  p<His.  The  posterior  inferior  cerebellar  arteries  are  given 
off,  not  l>y  the  basilar,  but  by  the  vertebrals,  The  vertebrals  also  give 
oiif  the  anterior  and  jiosterior  si)tnal  arteries,  with  which,  however,  we 
are  not  at  presi-nt  concerned. 

The  formation  of  the  circle  of  Willis  ensures  a  free  and  ready  anas- 
tomosis of  the  blcxxl vessels  at  the  base — a  factof  gre^t  importance,  inas- 
much as  anastomosis  does  not  occur  elsewhere  in  the  bk^odvessels  of  the 
brain.  It  is  necessjiry  to  state,  however,  that  the  anastomosis  of  the 
circle  of  Willis  is  not  always  |>erfcct  or  complete,  inasmuch  as  anomalies 
not  infretiuently  occur.  Sometimes  the  posterior  communicating  ve*:^! 
of  one  side  is  absent,  or  one  of  these  vessels  may  be  exceedingly  larpe 
while  the  other  is  exceedingly  small.  Sometimes,  again,  the  anterior 
communicating  artery  is  absent,  or,  on  the  utlier  hand,  may  Im?  i\'prp- 
seuted  by  two  vessels  instead  <if  one.  Rarely  it  is  represented  bva 
large  communicating  vessel  joining  the  anterior  cerebrals  ver>'  near  their 
origin.  These  facts  are  of  some  im]iortance,  inasmuch  as  these  anom- 
alous vessels  have  occfisioiially  been  found  to  be  the  seat  of  aneunsraal 
disease. 

The  bloodvessels  of  the  cerebrum  are  conveniently  divided  into  corti- 
cal and  central  arteries.  Inasmuch  as  the  diseases  of  these  several  ves- 
sels give  rise  to  siH'cial  symptoms,  it  is  important  tliat  we  sliould  review 
the  exact  areas  oi  the  cortex  and  other  portions  of  the  brain  supplied  hy 
each  vesst^l. 

The  middle  cerebral,  clinically  and  anatomically  the  most  important, 
ascends  outwardly  in  the  Sylvian  fossa  and  distributes  its  branches  to 
the  island  of  Reil  and  Ut  the  lateral  surface  of  the  ccrebnd  hemi?<pherf. 
Near  its  origin  it  gives  off  a  niunber  of  fine  central  bninches,  whidi 
enter  the  substance  of  the  brain  tiirough  t!ie  anterior  perforated  sixice, 
and  supply,  as  we  will  presi'titty  see,  the  corpus  striatum  and  the  o^ip      j 
8ule9.     The  cortical  bnmchcs  consist,  in  atldition  to  those  distribute<l  t»> 
the  island  of  Keil,  of  tin-  branch  or  liranches  to  the  third  frontal  convolu- 
tion, to  the  ascending  ir(*ntal,  to  the  a.M'cnding  parietal,  and  to  the  supe- 
rior temporal  convolutions  (see  Fig.  .39).     (In  part  tlie  nuddle  tempo^fli 
ci>nvolutiou  is  also  supplie<l  by  this  vessel.)    The  most  anterior  bmiii-h^^ 
termed  the  inferior  fnmtal  artery,  and  it  is  flistribute<l  by  three  or  f"*-"** 
divisions  to  the  external  part  of  the  iirltital  surface  and  to  the  third  front  ^ 
convolution  of  Brocji.    The  second  branch  is  termed  the  ascending  front^-^ 
arter%'.      It  is  distributed  to  the  lower  two  thirds  or  three  fourths  m.-^ 
the  ascending  frontal  convolution,  as  well  as  to  the  adjoining  |R>rti««-^ 
of  the  second  frontal  couvohition.     The  third  is  termed  the  aseen<li^^^ 
parietid  artery,  and  is  distributed  ti*  the  ase«.^n<ljng  i)arietal  convoluli»  ~^ 
The  fourth  branch  is  termed  the  inferior  parietal  arterj',  and  is  d     "" 
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tributed  to  the  superior  and  inferior  parietal  lobules.  At  times  this 
branch  is  fused  witli  the  ascending  parietal  arter\%  and  then  forms  with 
it  a  common  trunk.     The  great  importance  of  these  branches  from  the 

Fig.  39. 


Showing  the  cortical  distribation  of  the  middle  cerebral  artery. 

itandpoint  of  the  clinician  is  at  once  appreciated  when  we  observe  that 
they  embrace  in  their  supply  the  greater  number  of  cortical  centres  the 
foDCtion  of  which  has  been  definitely  determined.  These  facts  will  he 
more  particularly  dwelt  upon  in  speaking  of  the  diseases  to  which  these 
vessels  are  liable. 

The  anterior  cerebral  arter}'  lies  in  the  great  longitudinal  fissure 
between  the  hemispheres,  and,  in  addition  to  a  small  number  of  vessels 

Fi«.  40. 


Lofnin  itbowinf  the  areax  of  the  lateral  (u«p«'rt  of  ti.e  hi'inisphoro  siipiilicU  by  tlio  anterior. 
middle,  and  |Mn.tcriur  ct-rclirul  arlfric  respectively. 

\  "^  ■=  area  of  anterior  oorobral : 

U?-V^ii:^  -^  aroa  of  posterior  cerebral : 

r~  !!.  ..^  =  area  of  middle  cerebral. 


356  DISEASES  OF  THE  BLOODVESSELS  OF  THE  BRAIN, 

supplying  the  orbital  surface  of  the  frontal  lobe,  it  is  distributed  (see 
Figs.  40  and  41)  to  the  first  and  second  frontal  convolutions  and  the 

Fig.  41. 


Diagram  showing  the  areas  of  the  mesial  aspect  of  the  hemisphere  supplied  by  the  anterior, 
middle,  and  posterior  cerebrals. 

'  area  of  anterior  cerebral ; 
=  area  of  posterior  cerebral ; 
\;f<r^'^'^'^  =  area  of  middle  cerebral. 

mesial  surface  of  the  hemisphere  as  far  back  as  the  quadrate  lobule, 
almost  all  of  which  is  included  in  its  supply. 

The  posterior  cerebral  artery  supplies  the  mesial  sur&ces  of  tbc 
occipital  and  temporal  lobes,  as  well  as  the  lateral  surface  of  the 
occipital  lobe  and  the  inferior  portion  of  the  lateral  surface  of  the  tem- 
poral lobe.  Inasmuch  as  branches  from  this  vessel  supply  the  cuneus, 
it  may  also  assume  clinical  importance. 

The  limits  of  tlie  various  areas  of  vascular  supply  are  shown  in  the 
accompanying  figures. 

The  central  arteries — that  is,  those  which  supply  the  basal  ganglia 
and   capsules — next  merit  consideration.     They  consist,  first,  of  the 
numerous  small  branches  given  off  by  the  middle  cerebral  close  to  its 
origin,  and  which  enter  the  anterior  perforated  space ;  these  have  already 
been  mentioned.     Secondly,  they  consist  of  vessels  given  off  by  the  pos- 
terior cerebrals  conjointly  at  their  point  of  origin  from   the  basikr. 
These  enter  the  posterior  perforated  space.     In  addition,  a  small  num- 
ber of  fine  central  nutrient  arteries  are  given  off  by  the  anterior  cere- 
brals and  anterior  communicating,  and  also  by  the  posterior  cerebral 
arteries  after  they  have  wound  around  the  crura.     The  central  arteries 
given  off  by  the  middle  cerebral  are  clinically  of  great  importance,  and 
must  be  considered  in  detail.    They  consist,  as  already  stated,  of  a  laige 
number  of  minute  vessels  which  are  given  off  from  the  middle  cerebral 
almost  immediately  after  its  origin.    They  enter  the  anterior  perforated 
space.     They  are  by  virtue  of  their  distribution  separated   into  two 
groups  :  first,  the  internal  striated  arteries,  and  second,  the  external  stri- 
ated arteries.     The  internal  striated  arteries  are  distributed  first  to  the 
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inner  and  middle  segments  of  the  lenticular  nucleus,  then  to  the  inter- 
nal capsule,  and  finally  to  the  oaiulate  niideos  and  in  part  to  the  optic 
tlmlaiuus.  The  external  striated  arteries,  situated  externally  to  the 
preceding,  supply  the  outer  nucleus  of  the 
leotieuhir  bom-,  the  putanien.  Smie  of  them 
enter  the  substance  of  the  putanieu,  while 
others  ascend  over  its  t'xterujil  face  between 
it  and  the  externjil  capsule.  These  external 
striated  arteries  ai-c  in  turn  sulMlivided  into 
two  groups  :  the  firbt,  the  lenticolo-striated 
arteries!,  which  are  comix>setl  of  the  arte- 
ries which  supply  the  anterior  iM>rtions  of 
the  ptitamen,  the  anterior  portion  of  the 
internal  capsule,  and  the  caudate  niteleus. 
The  second  gri>uj>,  the  leuticulo-optie  arte- 
ries, are  distributetl  to  the  posterior  [tortion 
of  the  lenticular  nucleus,  to  the  iMtsterior 
portion  of  the  internal  capsule,  and  to  the 
optic  thalamus.  The  tlistribution  nf  these 
arteries  is  shown  in  the  aeeompanviiij^:  figure 
(Fig.  42).  Among  the  vessels  of  tlie  ante- 
rior group  tliere  is  usually  found  otje  inor*.* 
voluminous  than  the  others,  which  passes 
along  the  outer  surface  of  the  external  seg- 
nent  of  the  lenticular  nucleus,  then  enters 
tbe  fl^nent,  |x*rf«)rates  the  anterior  por- 
tioo  of  the  capsule,  and  finally  ends  in  the 
GMidate  nucleus.  This  is  the  branch  which 
Chaitx>t  has  named  the  "artery  of  c^i^rebral  hemorrhage,"  inasmuch  as 
dlis  vessel  is  esjiecially  prone  to  be  involved, 

L       A«»  already  stated,  the  ptsterittr  cerebnd  arteries  give  off  a  number 

P  of  small  vessels  which  enter  the  posleri<>r  jierforatetl  space.  They  are 
distributed  to  the  optic  thalannis  and  to  the  walls  of  the  thinl  ventricle. 
In  aildition,  the  p^stfTior  cerebrals  give  off  other  vessels  supplying  the 
po6terior  portion  of  the  optic  thalamus,  termed  respectively  the  postero- 
mtcrnnl  optic  arter>'  and  the  p<Jstero-extenial  optic  artery. 

The  regions  most  frequently  involve«l  in  cerebral  hemorrhage  are  the 
\mml  ganglia  and  c^ipsules.  In  nnler  that  the  symptoms  presented  in  a 
giveD  case  <>f  hemiplegia  should  lie  clearly  understooil,  it  is  necessary  to 
review  briefly  so  mtich  of  tlie  auatomicn!  relation  of  these  structures  to 
each  other  as  is  of  clinical   value.     Fig.  43  represents  a  horizontal  sec- 

Ition  of  the  brain.  Immediately  beneath  the  cortex  of  the  island  of 
Reil  is  found  a  si'condary  layer  of  gray  matter  named  the  claustrum. 
Immetliately  subjacent  to  thr  claustrom,  and  se|Kirating  it  fr€>m  the  len- 

[ticular  nucleus,  is  a  layer  of  white  matter  terraeil  the  external  cnpsule. 
•  lenticular  nucleus  is  seen  as  a  tens-shajx'd  mass  consisting  of  three 
nents,  the  outer  of  which  is  known  as  the  putamen,  the  middle  and 
inner  one  constituting  the  globus  pillidus.  Immediately  within  the 
lenticular  nucleus  is  seen  a  layer  of  white  matter  having  the  shum^  of  an 
obtuse  letter  V.     Anteriorly  it  sepamtes  the  lenticular  nucleus  tnmi  the 

LauMJate  nucleus  and  pi>steriorly  from  the  optic  thalamus.     It  is  espe- 


DlaRTam  of  the  distribution  of  the 
c'ciitrnl  iirttTies  to  the  basal  Riinglia 
and  capftulci :  f,  caudatv  nucleua  ; 
L,  lenticular  nucleus  ■  OT,  uptic 
thftlAiuus ;  I.S.  leiiticu  lo-stdated  ar- 
terios:  LO,  lotUicuk»-fipliciirterics; 
a,  centrnl -branches  from  the  ante- 
rior cerebral ;  o,  ccntrnt  braDchei 
from  the  jKisterior  cerebral  (optic 
aneiiesi. 
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cially  this  V-shaped  tract  of  white  matter  which  is  of  importance  in 
studying  the  symptomatology  of  cerebral  hemorrhage.  i\  therefore 
merits  detailed  description.  The  anterior  arm  of  the  V  b  termed  the 
anterior  limb  of  the  capsule  (see  Fig.  44),  while  the  posterior  arm  is 
termed  the  posterior  limb.  The  portion  by  which  the  two  limbs  are 
joined  is  termed  the  knee  of  the  capsule.  The  anterior  limb  is  largely 
made  up  of  fibres  passing  downward  from  the  frontal  lobe.    A  small 

Fig.  43. 


Horizontal  section  of  tho  brain,  showing  basal  ganglia  and  internal  and  external  capsules- ^ 
caudate  nucleus;  X,  lenticular  nucleus;  0,  optic  thalamus;  /,  internal  capsule;  £,  extent 
capsule. 

area,  however,  immediately  in  advance  of  the  knee  appears  to  convey 
fibres,  lesion  of  which  on  the  left  side  will  give  rise  to  motor  aphasia* 
The  knee  of  the  capsule  and  the  anterior  two  thirds  of  the  posterior 
limb  contain 'fibres  which  pass  downwanl  from  the  motor  area  of  th« 
cortex  ;  the  fibres  in  the  knee  are  es|)ecially  related  to  the  movements 
of  tho  face,  tongue,  and  of  mastication,  while  the  fibres  of  the  anterior 
two  thirds  of  the  posterior  limb  are  concerned  in  the  movements  espe- 
cially of  tlie  arm  and  leg  and  also  of  the  trunk.     They  constitute  those 
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Fio.  46. 


DiAi^ram  showing  serondary  degcnernHon  thmuRh  the  rrum  Htid  •nterlnr  pyramid  of  one  i 

(adBjitcd  from  EdinRpr). 

fibres  which  jwass  upvvani  to  tlie  sensory  ureas  of  tho  CH>rt<:*x ;  legions  < 
this  tract  give  rise  to  anaesthesia  of  the  opposite  side  of  the  body. 

Fio.  47. 


DiAgmn  showing  Ihe  tract*  of  dcgc  tie  ration  in  the  ccr>ical  cord  secondary  to  Icalon  of  tiMl 

nal  capsule  (lee  text;. 

The  various  motor  filires  of  the  cortex  dew^iend  in  this  narrow  t 
the  internal  capsule,  pass  between  the  caudate  ntieleus  and  the  o] 


thalamui^  on  tho  oiip  hand  iiiid  tlic  lenticular  niiclfiiM  on  thv  otlKT,  (hen 

,  diiwnwartl  t!in;»uuh  the*  |h?s  of  the  ems,  the  puis,  the  anterior  jiyraniids 

tof  the  ine<hilln,  when*  they  decussate  with  the  fibres  of  tiie  o]>|josite  side, 

and  then  pas*  downwanl  through  the  coitI  as  the  so-ealled  i<ynmii(lal  or 

lateml  traots.     In  the  eord  thes*^  fibres  eome  into  relation,  thoufjii  not 

Linto  continuity,  with  the  large  myltip^lar  eells  of  the  anterior  eorima  of 

r  the  gray    matter.     These   mnitipolar  eells  in  turn  gi%'e  oH*  the   motor 

fibres  passing  to  the  nmseles.     Our  knowledge  of  the  course  of  the 

mot^ir  tmet  is  almost  cxelnsively  the  result  (*f  elinieiil  and  pathohjgieal 

[observation,  inasniueh  as  a  lesion  of  the  tract  at  any  point  eanses  de- 

eration  of  tiie  fil>res  Indow  tliat  pimit.     In  Fig.  44,  for  instance,  we 

IP  a  diagmni  showing  the  etturse   of  tiie  degeneration   through  the 

Fcapsule,  pons,  nieihilla,  anti  eord  ;  in  Fig.  45  is  shown  the  course  of 

[Sueh  a  degeneration  through  the   pyramids.     In   Fig.   46  we  have  a 

dktgram  illustrating  the  areas  in  which  sneh  a  degenerative  tnict  is  found 

Dpon  cross-section   of  tiie   cord — namely,  in   the   pyramidal    tmet  or 

lateral  column  of  the  opposite  side,  and,  in  the  cervical  cord,  in  the 

anterf^-raetlian   eolumn  or  eolnmn  of  Turck   on   the  same  sidi^     It  is 

evid<?nt  that  lesions  of  the  knee  and  anterior  two  thirtls  of  the  posterior 

limb  of  the  capsule  alone  are  folio wetl  by  descending  degeneration. 

Cebebral  Hemorrhage. 

Etiology. — Prcdispofiing  C(tumn. — The  causes  of  cerebral  hemor- 
nalurally    group    themselves    into    pre<lisjKising    and    exciting. 
ibng  the  predisposii!g  we  have,  first,  disease  of  the  bloodvessels,  and 
•8  still  curlier  causes  the  various  conditions  which  predisjiose  to  such 
diseuM^.     Atheroma  of  the  blocMl vessels  of  tlie  brain  is  a  ven*'  common 
''ection,  and  y^t  atheroma  must  l>e  looked  upon  as  rather  infreijuently 
Telftteil  to  cerebnd  hemorrhage.     In  by  far  the  greiiter  number  of  cases 
there    are   present    minute   dilatations    known    as    miliary   aneurvsms. 
"^hese  are  fonn<l    sometimes  in  considerable   numbers   in   the   various 
utrient  arteries   which   enter   the   fM>rf(trated   s|>aces,  especially  those 
which  enter  the  anterior  ^R^rfonited  spaees.     The  changes  in  the  vessel 
Malls  up<:>n  which  the  formation  of  these  minute  aneurysms  depend  w^ill 
considered  in  the  section  on  Pathological  Anatomy  (p.  370)  ;  suftice 
to  say  here  that  these  aneurysms  present  areas  in  which  the  resist- 
mce  of  the  vessels  to  changes  in  the  blood  pressure  is  much  diminished. 
Ciosely  related  in  imjKjrtance  ait*  the  various  ciuises  of  degeneration 
in  the  vetssel  walls.     The  relation  between  gout,  for  insUmee,  and  dis- 
ease of  the  blocxlvessels  is  well  known,  and  gout  in  this  sense  distinctly 
IprctHsposes  to  cerebral  hemorrhage.     This  is  likewise  true  of  Bright's 
pisease,  especially  granular  degeneration  of  tlte  kidney,  in  which  vas- 
cular changes  are  more  or  less  marke<l.     In  conformity  with  this  fact, 
clinical  experience  shows  that  renal  disease  is  a  pn»disjMising  tactor  to 
eer<'bral  hemorrhage.       Disease  of  the  kidneys  is  foumi  in  alnuit  one 
^_  third  of  the  cases  of  cerebral  hemorrhage.     Chronic  alcoholism  is  also 
^Bn  iropiirtant  factor  in   the  etiology  of  apoplexy,   leading,  as  it  does 
HarN>ner  or  later,  to  arterial  and  R-nal  changes.     Among  tlie  rarer  and 
^fpecial  rauses  of  arterial  degenemtictn  and  of  snbsecpient  hemorrhage  we 
akould  mention  chronic  lead-jwisoning.     Syphilis  of  the  vessels  should 
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Ix"  also  ponsifierod.  Tt  is  dotihtless  in  a  limilYHl  miinl.»er  of  case*^  a  Hu't 
in  ocrebnil  henKirrhage,  Imt  in  l>y  tar  the  larger  nn!nl>er  of  s^ypliilit 
liemiplegias  the  k'sion  is  one  of  thrombosis  and  not  of  rnjuiire.  In  a 
%'ery  small  proj>orti<vn  of  cases  a  disease*  of  the  blood  wliicli  leads  (n 
hemorrhage  nr  extravasation  is  the  important  faetor.  More  or  Ick*  ex- 
tensive bleedings  are  not  infrequent  in  imrpura  btemorrhagiea,  leucaemia, 
and  pernieioiis  aiuvniJa.  In  a  ease  of  purpura  hannorrhagica  recently 
observed  by  the  writer  the  symptf)nis  were  tliose  of  an  ingravescent 
a|»opIexy,  whilst  the  autopsy  reveiiled  extensive  extmvasations  of  blood 
into  the  meninges. 

As  might  be  expected  from  the  remarks  already  made  as  to  the  iv 
tion  Ijetween  vascnlar  degeneration  and  apoplexy,  heredity  constitut 
predisposing  factor.     Not  infretpiently  we  elicit  a  history  of  aj>opIexy 
the  ancestors — stimetimes,  indeetl,  for  several  generations.       At  oV 
times  the  family  tendency  to  cerebral  hemorrhage  is  shown  by  its  attack- 
ing several  members  of  the  same  generation.     Frequently  too,  if  a 
liistory  of  apoplexy  be  abseut,  a  history  of  hereditary  gout  may  Ir* 
elicited — a  factor  of  almost  equal  significance. 

Among  jvredisjHvsing  causes  we  should  also  mention  sex.     More  men 
than   women  sutler  from  apoidexy,  aird  doubtless  for  the  reason  that 
men  as  a  class  are  less  temperate,  and  aiv  in  other  ways  cxjKxsed  to  in- 
fluences which  bring  about  arterial  degeuenition.     Considerably  in 
than  half  of  all  the  exises  of  cerebral  hemorrhage  occur  in  men. 

Age  is  also  an  im|)ortant  factor.     Leaving  out  of  account  the  cei 
bral  hemorrhages  oeeurring  in   the   newborn  or  in  early  infancy,  i 
disease  is  very  rare  in  childhood,  youth, ^  and  early  adult  life.     By 
the  larger  number  of  cases  oeeur  after  forty  and  forty-tive  years  of 
and  it  is  particularly  from  the  miiklle  jieriml  of  life  up  to  about  sixi 
years  of  age  that  aiwplexies  are  most  frefjuent.     That  they  oc'<*ur 
other  periiids  of  life  is  of  course  well  known.     When,  however,  an  a}» 
pk'xy  <>ccui's  distinctly  hefoiT'  the  usual  peritxl — for  example,  at  thirty 
or  thirty-five — special  causes  exist,  and  they  are  to  he  sought  for  part ie- J 
ularly  in  a  history  of   syphilis  or  of  some  other  pre-existing  di^cnuel 
which  has  Ix-en  attended  by  ra|>id  and  early  vascidar  degeneration.    IbI 
the  altsence  of  such  etiuses  a  marked  predisposition  may  sometime^  hij 
inferred  from  the  family  history.     Among  less  im|K»rtant  and  les.>  signif- 
icant factttrs  may  be  mentione<l  s<'asou  and  climate.      It  is  a  remarkable 
fact  that  niiu'e  apoplexies  occur  during  the  winter  numths  than  in  tin' 
sjunmer,  and  also  that  more  apoplexies  oeeur  in  northern  than  in  south- 
ern climates.     It  is  interesting  also  to  note  that  ajM>plexies  ^x-cnr  mot* 
frequently  at  certain  times  of  the   day ;    thus  the  larger  number  o4 
cases   occur   in    the    early    morning,   while    the    next    most    favoralA^' 

fx-riotl  of  the  twenty-ffmr  liours  is  the  night.     Out  of  47  cases  collect*** 
»y  Dana,''  Ki  occurred  during  sleep  or  sleeping  hours.     The  least  fav<"^^* 
able  titne  iti  the  evening  after  live  o'chx'k. 

Krciting  Vmises. — The  immetkate  causes  of  cerebral  hemorrhage  a.^ 


'  An  intere^tlnKcase  \»  reported  by  C.  Randoph  {BrU.  Med.  Jouni.,  1896,  i.  7861 
extensive  cert-bnil  heiuorrhage  invnlving  the  right  lemporo^ihenoidAl  lobe  in  «  lad 
feixtfon.     ll  is  safe  to  oKsume,  however,  ihal  in  such  cns<M  a  ftpeciiil  caiihe  of  vascul 
degeneration  nujst  have  been  present, 

'Danji:  Sew  York  Med.  Recoi-d,  1895,  xlvii.  225. 
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nK»t  cltrarly  luidfrslocH?.     Unusual  inuscnlar  exertion  i.s  often  assiprned  ns 

excitiujj;  cau.«e.     It  i.s  true  tluit    eerebml    lieiiiorrha<;c  weasionally 

siiis  during  some  violent  muscular  exertion,  such  as  liftiu|;  a  heavy 

"it,  straining  at  stool,  or  during  inuisual   exertions  in  rnitus.     It 

be  admitted,  however,  that  in  by  far  the  larger  nunil)t>r  of  patieuts 

bo    !iuch   history    is    present.     It     is   not    infrequently    stated    Uy    the 

aenibers  of  the  family  or  the  jKirient  himself  that  lie  was  quietly  seated 

perhap(9  walking  quietly  when  the  attaek  occurred,     Simetimes  the 

Ittack  comes  on  after  eating  a  full  meal.     The  occasional  concuniitance 

Lof  a  heavy  intoxication  and  an  apoplexy  should  also  he  borne  in  mind. 

Symptoms. — The  symploms  must  he  divi<led  intn  (base  cKTurriug  at 

he  time  of  tJie  attack,  some  of  wliieh  are  transient,  and  those  which 

[persist  subsequently.     The  Hrst  group  of  symptoms  art^  those  commonly 

ertainingto  the  condilinn  known  as  apuplexy.     It  is,  however,  imintrt- 

n  t<»  state  here  that   the  term  "ajxjplexy  "  is  properly  tLsetl  in  a  less 

rTe«'tri«'l<'d  sense,  and  applies  not  only  to  the  sudden  loss  of  consciousness 

Land   i^ralysis  resulting  from   hemHrrliage,  but   to  the  same  symptoms 

exulting  from  any  other  cause — e.  7.  embolism,  serous  eifusion,  etc, — 

iua.smuch  as  it  is  fi-equently  impossible  to  differentiate  the  various 

of   an   apoplectic   attack   at   the   time   of    its   occurrence,  the 

Bptom.^  al>out  to  be  described  apply  in  a  measure  to  ajioplexy  in 

^  geoeml. 

^h      A  pro<lromal  |>eriml  is  said  now  and  then  to  occur.     It  is  doubtful, 

^Hlowever,  whether  the  symptoms  are  not  actually  due  to  the  beginning 

of  the  lesiion  itself.     The  patient  connplaius  of  headache,  of  dizziness, 

of  fuhn-»s.s  in  the  head,  or  of  numbness  and  cree|nng  s^-nsations  in  an 

arm  or  a  1^;  or  a  slight  weakness  in  one  lind)  may  be  the  first  thing 

LUotcd.      M<*st  frequently,  however,  such   priMlnnual  symptoms  are  not 

iotc<l,  and  the  attack  comes  on  without  any  warning  whatever.     Imleed, 

lit  friHjuently  oi-curs  while  the  |mtient  is  aslee]>,  au<l  his  condition  may 

it»t   U*  di'-.covei'ed  until  t!ie  next  morniug.     At  other  times  it  iiccurs 

rliilt*  the  patient  is  at  work  or  attending  to  his  routine  atfairs.     When 

"umng  during  the  waking  |>cnod  nneunsciousness  moiv  or  less  marked 

rj«J    frccpiently  amounting  to  eonui  is  present.      Even  in  comjiarativcly 

light   attacks  of  hemorrhage  this  is  apt   to  be  the  case;  occasionally, 

>wevcr.   mental  confusion  or  dulness  may  be  the  mdy   syiujttom   of 

deutal  Jmjwirment.      In  sucfi  cases  difliculty  of  sjjeech  and  weakness  of 

ie  arm  and  leg  of  one  side,  coming  on  suddenly,  form  the  prominent 

itarcs  of  theattfick.     Usually,  however,  the  unconsciousness  is  so  pro- 

»:Mind  that  it  is  im|iossi!>le  to  rouse  the  patient.     Slight  or  gradual  loss 

jf  cuns<*iotisnos-s  not   infrequently  occurs  in  slowly  progressive  ccreljral 

iorrhage ;  that  is,  in  the  •<o-falied  iugnivesrcnt  fttrm,'     On  tiic  otlier 

J,  in  c!ats<»s  whereby  the  ruptiu'c  id"  a  rt'lativcly  lai-ge  vessel,  a  large 

nut|»oiiringof  bhwHl,  suddenly  takes  place,  consciousness  is  completely  or 

olroiwl  c<»mpletely  lost  from  the  outset. 

The  l)re;iliiing  of  the  jiatient  is,  as  a  ride,  very  slow  and  labore<l. 

[TJje  lips  and  cheek   of  the  pandyzed  side  may  move  passively  in  an«l 

ut  with  each  respiration.     Frothy  saliva  nuiy  make  its  appearance  on 

'  \»  Mover  points  out  {9M.  Fortn!qhUy,  8l.  Loais.  1895,  vii.  i\h),  the  hemorrhage  may 
— >gniIiiAl  in  the  insrrnvesfent  form  that  jtji  n.iture  mny  not  at  first  be  reoognixed,  and 
f(u|)iuifM  may  even  «*i)gge8t  a  rapidly  developing  gumma. 
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the  |>arnlyz{Hl  side  of  the  numth.  Very  frequently,  when  coma  is  pm- 
found,  the  respinitioti  its  stertoroii!*,  am!  iu  fatul  eases,  clue  to  an  aceuinti- 
lation  of  frothy  mueus  in  the  pharynx  and  tniehea,  it  may  become  rsi- 
tling  and  pforgling.  In  other  cat^es,  ngain,  more  espirially  thor*c  in  which 
the  liemorrhage  in-eurs  in  the  neigh horhcMxl  of  the  fourth  ventricle  or  in 
which  blo(Ml  has  jiassed  down  from  t!ie  third  ventricle  into  the  fourth,  it 
assumes  the  peculiar  rhythm  which  is  described  as  Cheyne-Stoke-n  nMspi- 
ration  ;  that  is,  jMiTiwIs  in  which  the  respiration  is  very  slow  and  lui 
drawn  alternate  with  other  j>eritMls  in  which  the  retipiration  is  short  ai 
shallow.     It  is  neees^iirily  a  nymptom  of  ill  omen. 

The  pulse  is  fre(|uently  slow  and  full,  sometimes  haixl  and  tense.  lo 
other  cases,  again,  and  especially  in  those  which  terminate  fatally,  the 
pidse  is  weak  and  rapid  or  smm  Ijecomes  8o.  The  face  is  often  flushed 
and  the  veins  of  the  neck  are  distended.  At  other  timeri,  however,  the 
face  is  pale ;  sometimes,  though  rarely,  the  |Mdlor  is  extreme.  The  skin, 
as  a  rule,  is  wet  with  a  profuse  pers|nration. 

The  apoplectic  attack  may  in  slight  cases  be  unaccompanied  by  any 
change  of  tcm|X'raturc.  Most  frecjuently,  however,  a  distinct  fall  nf 
temperature  can  he  noted  at  lirst,  thoiigli  this  in  a  few  hours  gives  w^ny 
to  a  rise  of  temperature.  The  fall  may  be  one  or  two  degrees  below 
normal  ;  rarely  it  is  greater  and  iH'r><ists  until  death.  Tlie  rise  of  tetn- 
j>erature  i.s  very  variable ;  it  may  be  slight  and  transient  or  XQxy  hi^ 
and  ]>ersistent.  Obviously,  the  course  of  the  temperatnre  de|>ends  upon 
the  size  and  location  of  the  lesion.  If  the  initial  shock  has  l>een  veri' 
great,  the  fall  may  be  correspondingly  marked,  and  if  the  blee<iing  tx^ciir 
in  certain  situations — for  example,  the  jmns — the  tem|)erature  may  l)e 
very  high.  Pana '  points  out  that  the  rise  of  tempt^rature  is  higher 
upon  the  paralyzed  side  by  about  one  degree. 

The  sphincters  are,  as  a  rule,  found  relaxcil.    The  bowels  and  biadiler 
may  be  spontaneously  evacuated  into  the  iK'd.    In  cases  in  which  Ios4>  of 
consciousness  is  not  pronounccHl  the  sphincters  may  In*  intact.     The  n*- 
flcxes  iu  severe  cases  are  h>st,  both  deep  and  sn^HTHcial ;  no  respmse  1^ 
obtained  from  the  conjunctiva ;  the  knee  jerks  are  absent.     Exception- 
ally in  mild  cases  they  may  be  preserved  in  variable  degrees.     In  «uch 
cases  the  loss  of  jwwer  in  the  arm  and  leg  of  one  side  may  l>e  recogniR-d 
by  the  flail-like  manner  in  which  the  limb  fells  back  after  it  lias  been 
raised  or  extended.     Complete  relaxathm  is  present.     On  tlie  non-par- 
alyzcil  side  the  arm  or  leg  falls  less  readily,  and  more  like  the  limb  of  a 
|:M?rson  asleep;    flail-like    relaxation   is  wanting.       This  differenct^  U*- 
tween  the  two  sides  is  often  striking.     Further,  if  the  patient's  body  »»r 
limbs  be  pricked  with  a  tieedle,  he  may  react  in  such  a  way  as  to  reaJiV* 
indicate  that  one  or  the  other  side  is  paralyzed.     If  he  be  profounA\y 
nnconsciiHis,  liowever,  no  reaction  will  take  placH?.     Sometimes  als<.>^    ^^ 
this  way,  a  sensory  loss  can  Ih*  deterniiutHl  u|M»n  the  paralyzed  si*^^*-'* 
which   loss  is  absent  n|»on   the  sound  side.     Attempts  at   rousing  «-W 
patient  are  unsuccessful,  save  iu  a  limite<l  number  of  cases  in  which  "•^^ 
imjiairment  of  consciousness  is  not  profound  or  is  of  sliort  durad^i 
The  |>atient  may  or  may  not  be  able  to  Bwallow,  J 

Ordinarily,  when  the  loss  of  consciousness  is  profound  no  movem^*^ 
is  made,  l>ut  iu  cases  where  tlie  loss  of  consciousness  is  incomplete   "^^ 
*  TVaiM.  Attaciati<m  tf  AmerieaA  Ph^Miant^  1894. 
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kdent  may  make  for  a  time  more  or  less  active  movements  with  the 
tt-nafalyzetl  limbs  in  vain  attempts  to  r'a^v  to  lii^  loet  or  to  ehan^e  his 
ition.     Rarely  the  attack  is  iisheR'd  in  by  a  convulsion  affeetiiig  the 
w!ii<'li  is  subsequently  paralyzed.     More  rarely  still  a  general  con- 
sion  occurs. 

An  examination  also  reveals,  in  the  larj^jer  numlwr  of  eases»  that  the 

I  of  the  face  corresjiontlinjr  to  that  on  which  the  arm  and  leg  are  par- 

dnx>ps  and  is  flattennl,  and  tliat  the  month  is  tlistinctly  drawn 

pr  toward  the  sound  side.     If  tJie  patient  In-  siiHieicntly  conscious  to 

able  to  protrude  the  timgue,  it  is  not  infrequently  found  that  the 

C»ngue  deviates  towarfl  tlie  jMiralyzed  side,  due  to  the  imopposed  action 

I-^o.  48. 
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Diagrnm  Ulustrattng  the  mechanism  of  conjugrato  derJAtloii. 

of  the  genio-glossal  muscle  of  that  side.  When  we  turn  our  attention 
the  eyes,  we  almost  always  find  that  the  pupils  iire  eipial  and  that 
bey  present  no  abnormality  of  size — that  is,  tirv  neither  contracted  uor 
iilated.  It  is  further  found  that  they  do  not  react  to  li^ht.  Where 
Bmconsciousness  is  less  pn>found,  however,  the  rcjirtion  to  light  may  be 
prr^serveil,  and  in  exceiitional  cases,  dependintr  njion  the  locality  of  the 
emorrhage,  the  pu]>ils  may  be  unetiual.  Frequently  a  very  striking 
rvmptorn  is  pn^sent.  It  is  s*'en  at  once,  for  instance,  thai  Ifoth  eyes  are 
lin^'icil  conjointly  to  (nic  «ir  the  i>ther  side,  generally  toward  the  unpani- 
yzed  side.  The  symototu  is  t<'rnic4l  conjugate  deviation,  and  is  acc(Mn- 
Anied  by  a  rotation  of  the  head  in  the  same  direetifm.     It  happens  that 


see 


DISEASES  OF  THE  BLOODVESSELS  OF  THE  BRATN. 


at  times  the  eyes  deviate  toward  the  side  that  is  paralyzed.     In  such  j 

stances  more  or  less  spasm  of  the  affected  external  and  internal 
muscles  is  present,  and  is  not  inire(juenlly  accompanied  by  some  ei 
dence  of   spjisni  or  coiitracrmn   in  tlie  paralyzed  arm  or  leg.     Sp 
being  exchided  and  tlie  ))lienomcnon  being  clearly  eslablislied  as  \x 
lytic,  it  is  evident  that   tlie  deviation,  while  away  from   the  paralyx 
side,  is  toward  tlie  side  of  the  lesion  in  tlie  brain.     This  statement,  wl 
}>erfectly  correct,  applies  only  to  aiwplexies  in  wJiieh  the  lesion  is  >it 
ated  in  the  capsules  or  at  least  at  a  point  ab<jve  the  pjiis.     Iniismuehi 
the  hemorrhage  is  most  frequently  in  the  capsules,  the  condition  descril] 
is  that  which  comnmnly  obtains.     If,  Iiowever,  the  lesion  is  in  the  p<ji 
the  statement  must  be  reverse<l.     A  pcjutine  lesion  involving  the  nucle 
of  the  sixth  nerve  will  prmlnce  conjngate  deviation  toward  the  paralyi 
side  and  away  from  tlie  lesion.     A  glance  at  the  acc<jnipanying  diagr 
(Fig.  48)  will  make  this  fact  clear.     The  nncleiisof  the  sixth  nerve  ao 
c<>njointty  with   the   nuclens  itf  the  ocnlo-niotor  nerve  of  the  opposjj 
side.     Consequently,  a  lesion  of  the  pons  involving  the  nucleiLs  of  dj_ 
sixth  nerve  causes  a  hemiplegia  of  trie  oj)posite  sitle  of  the  body,  anJ 
also  a  deviation  t)f  Ixith  eyes  toward  this  paralyzed  side. 

In  fatal  cases  nuconscionsness  persists  until  Jeath,  or  it  may  1m;  tli 
after  an  intervtil  of  more  or  less  complete  recovery  of  conscionsnes*  1 
is  agaiti  swtdenly  lost,  and  continues  so  until  the  end.     Recovery  fn 
the  apoplectic  attack  is  gradual,  and  is  manifested  by  etlorts  on  the 
f>f  the  patient  to  move  and  s])eak.     Little  by  little  consciousness  retunu 
The  full  extent  of  the  paralysis  can  then  be  determined.     If 
symptoms,  such  a'*  a]>hasia,  are    present,  they  are    now  very  evidcntj 
DirticuUy  of  articulation  is  gencnilly  striking.     Frefjucntly  headache  i 
c<jmplaiued  of  an<l  the  patient   may  be  somewhat  confused  or  delirioiu 
Difficulty  in  swallowing  may  persist  for  a  little  while,  but  stKjner  or Inle 
disappears.     Control  o%'er  the  sphincters  is  also  generally  re-establish 
Along  with   the  return  of  consciousness  it  is  generidly  noted  that  th 
tendon  reflexes  can  again  be  elicited.     The  duration  of  the  apoplecti^ 
attiick  is  very  variable.     The  patient  may  \w  onconscions  for  a  ver 
short  perirtd  or  may  be  so  for  many  hours.      Persistence  of  nnconsc^ioiH 
ness  is  of  course  of  evil  augury. 

The  apoplectic  attack  itself  having  been  safely  passed,  a  change  H 
the  symptoms  will  be  noted  from   day  to  day  in  the  majority  of 
This  is  esjjecially  true  of  the  paralysis.     Some  return  of  the  movemell 
though  very  slight  at  times,  can  genendly  be  noted  from  day  to  chiv,  al 
there  are  iudt'cd  stmici'ases  in  which  the  paralysis  in  the  cour^^e  oi  tif 
entirely  di-appi'ars.     These  are  instances  in  wliieli  th<^  amount  of  bh>*^' 
pouriMl  out  was  prohably  small,  in  which  \\u'  fibres  itf  tiie  internal  ca^'T? 
sale  were  not  seriously  ruptured,  and  in  whirh  the  pandysis  Nvas  maic^*^1 
du(?  to  the  pressure  of  a  clot  subsequently  absorbed.     In  other  cascsj^^ 
and  indrcd  in  the  larirer  number — while  some  improvement  occurs,  t^^* 
is  eompaniitivcly  small  and  a  more  or  less  marked  residual  paralysis  p^^^ 
sists.     Just  how  much  recovery  will  wcur  iii  a  given  <'a«e  it  is  inip<ts 
ble  to  say.     However^  in  favorable  cases  ilecided  improvement  is  noi 
at  the  end  of  ten  days  or  two  week:?.     At  this  period  it  is  of  a<lvant:i 
to  stutiy  the   knee  jerks,  comparing  the  two  sides,  and,  if  it  l)e  fuiL 
tliat  the  knee  jerk  of  the  affected  side  is  not  exaggerated  or  but  sligh'i 
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iSo*  It  is  fair  to  infer  that  degenerative  ehange.s  are  not  taking  place  in 
rthe  motor  tract,  ami  that  tht-  tiiiul  reeovt'i'v  from  the  attaek  will  he  very 
mftrkf<l.  ir,  on  the  iithcr  luiiul,  the  knee  jerk  upon  the  jKiralyzt'd  side  is 
much  mort!  marked  than  itis  fellow,  a  pnuiouneed  k'sitm  of  the  fibres  of 
the  pyramidal  tniot,  toj^ether  with  an  oueoniing  s^eeondury  degeneration, 
may  be  inferre<l  as*  prohable.  As  a  rule,  the  recovery*  of  power  is  far 
more  marke<l  in  the  leg  than  the  arm,  though  this  rule  is  not  constant. 
If  senson.'  lossci^  have  been  observed  early  in  the  ejuse,  they  are  found  to 
have  di«ap|KMiped.  If  pei"si.stent  heniiana'sthesia  is  n(tte<i,  a  lesion  of  the 
posterior  thin!  of  the  jKissterior  linilj  uf  tlie  c:ipsules  is  to  be  inferred. 

As  week  follows  week,  the  symptoms  gradually  assume  a  jK-nnaocnt 

'  and  residual  character,  and  we  have  present  the  condition  so  familiar 

under  the  term  "  clironic  hemiplegia."     The  cxaggemtion  of  the  knee 

jerk   (HI   the  paralyzed  side  becomes  more   pronounced,  and  an  ankle 

k  clonu!9  also   frerpicntly  makes   its  ap|>curaure.     The   tendon    reactions 

[itiileed   become  at  times   excessively    markcil.      Farther   on,  grasping 

[the  paralyzetl  leg  or  arm  and  attempting  passive  movement,  we  discover 

tliat  a  new  symjjtom  has  made  its  appeaninee — namely,  rigidity.     If  we 

attempt  to  flex  the  leg,  for  instance,  we  find  that  we  can  only  do  so  after 

overcoming  a  certain  amount  of  muscular  resistance.     Again,  it  is  noted 

tJmt  tlie  pomlyzed  limbs  tend  to  assume  certain  jrositions.    Thus  the  leg 

when  left  to  itself  assumes  the  position   of  extension,  while  the  ft.Mit 

Ui'iimes  extended  upon  the  leg.     Sometimes  tin*  degre<' of  extension  is 

extreme.     When  asked  to  flex  the  leg,  tlie  patient  can  only  do  so  with 

ciiDinderable  eff'ort;  sometimes  he  cannot  flex  it  at  all.     Exaggeration 

of  the  knee  jerk  and  ankle  clonus  is  under  such  eircunistances  generally 

verj'  marked.     When  we  turn  our  attention  to  the  arm,  we  notice  that 

it  presents  similar  phenomena.      Vokintiiry  mi>vements  at  the  shoulder 

and  cUkiw,  which  had  jK-rhaps  been  slightly  regaincil  during  the  con- 

valesicence  from  the  apo|»leetie  attack,  are  again  diminished.     The  arm 

/is  held  to  the  side  somewhat  adducted,  tlie  forearm  is  flexed  midway 

pon  the  arm,  the  wrist  is  slightly  flexed,  and  the  Angers  are  genenilly 

t       '     lly  flexed.     Considerable  variation  exists  as  to  the  detaili^l  |K>si- 

iimed.     If  we  test  the  ell^ow  jerk,  the  biceps  jerk,  or  attempt  to 

l*->i  Uk-  tendon  reaction  of  the  wrist,  it  is  found  that  tliey  are  all  exag- 

p-rateJ,  freipiently  to  a  markwl  degre*-.     Oeeasinually,  in  slight  cases 

especially,  the  rigi<lity  may  be  very  slight,  while  the  position  assumed 

J  only  slightly  approximate  that  described.     This  is  true  of  the  leg 

well  as  of  the  arm.     On  the  otluT  haml,  the  symptoms  of  secondary 

eontmctnre,  as  they  are  terme4l,  miiy  become  very  marked.     Sc>  great 

may  Ix^  the  contmcture  of  the  arm,  for  instance,  that  the  physician  will 

be  able  to  extend  it  only  after  considenxble  muscular  effort.     The  fin- 

per«,  again,  may  be  so  eontraeteti  that  the  nails  may  burrow  into  the 

{ulm.     The  gait  in  such  a  case  is  characteristic.     The  shouhU'r  on  the 

"   ite<l  side  is  slightly  raised  as  conipare<l  with  its  fellow.     The  extended 

is  thrown  far  out  from  the  IhmIv — that  is,  strongly  abducted — ^and 

•fmight  to  the  ground  ag-ain  and  toward  the  median  line  with  a  rotating 

ovrmi-nt  of  the  trunk.     As  a  rule,  the  toe  or  the  sole  of  the  foot  is 

niiM>d  or  dragged  ali»ng  the  ground,  while  the  head  and  arm  Jire  held 

the  position  of  semitlexion  already  describi-d. 

The  face  also  presents  some  changes.     The  upper  half  remains,  of 
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Tlie  jmralysiiS  of  the  hiwer  halt  ol'  tJie  tlice  becomes  in  the  majority  of 
cases  much  less  marked  ;  however,  if  tlie  {Wtient  l>e  a*iked  to  show  hU 
teeth,  as  in  the  aet  of  grinning,  it  will  l)e  i'ouiid  that  the  j)ara]yze<i  side 
respntuls  imperfeetly  and  the  mouth  is  drawn  to  the  sound  side.  It  i* 
interesting  in  this  couneetioii  to  state  that  should  the  patient  be  induw-J 
to  smile  or  to  laugh,  the  panilyzeti  side  will  resp>nd  as  well,  or  alraopl 
as  well,  as  the  sound  side,  and  the  montli  will  be  quite  even.  The  ox- 
jilanatiou  of  this  strange  faet  is  doululess  to  l>e  sought  for  in  the  differ- 
enee  of  volnutarv  and  automatic  innervation  of  muscles  habitually  u^ed 
tf^ether. 

A  nnmber  of  facts  regarding  nnisc^le  involvement  should  l>e  especinlly 
noted  in  hemiplegia.  Even  in  the  most  niarkwl  cases  certiiin  mu^st'lea 
invariably  escape.  Thus  the  frontalis,  the  corrugator  supercilii,  and 
the  orbicularis  palfK'bniruni  have  their  innervation  never  affected,  or 
pnietically  never.  The  slight  smoothing  of  the  brow  and  drooping  nf  th»' 
eye  mentione<l  above  are  rarely  noted,  and  are  then  barely  appn-ri  iMi 
None  of  tlie  muscles  of  the  neck  or  trunk  are  ever  involved.  It  apjM  m- 
tliat  tlie  truncal  and  certain  other  muscles  are  thoronghly  innervated  bv 
botli  sides  of  the  biiiin,  and  are  never  paralyzed  except  by  such  raiv 
lesions  as  destroy  corresponding  centres  or  tracts  on  both  sides  of  tlie 
brain.  It  may  be  stated  as  a  general  principle  that  the  more  distant 
the  niuw'le  from  the  trunk  and  the  less  associated  its  action  with  iti^ 
fellow  c>f  the  op|K>site  side  the  more  completely  is  it  |iaralyze<l.  For 
instance,  the  shoukler  and  thigh  muscles  are  less  involveti  than  the 
ninseles  of  the  forearm  and  hand  or  the  leg  and  foot.  It  is  alnu^^t 
unnecessary  to  state  that  the  degree  of  the  pjiralysis  varies  greatly. 

If  amesthesia,  first  noted  during  or  shortly  after  tlie  apopltftio 
seizure,  jwrsist,  such  amesthesia  is  iK-rmanent  and  due  to  destruotidn 
of  the  jjosterior  thinl  of  the  jvosterior  limb  of  tlie  capsule.  HemianfE;- 
thesia  is,  however,  an  exceptional  iM'enrrence.  Hemianopsia  is  ix-ca- 
sionally  noted  as  an  aeeonijianiment  of  or  without  hernianfesthesia,  the 
blind  halves  of  the  retina  l>eing  on  the  same  side  as  the  |>aralysis.  It  i* 
found  more  frequently  in  the  early  or  ajwjplectie  |RTio4l  than  one  woiilJ 
BUp|Hjse,  but  it  genendly  s<inn  disiip|H'ai>.  (Vtnjugate  deviation  also  doci 
not  j)ersist.     Visceral  t^omplieatinus  aix^  juiictically  absent. 

As  might  be  expeted,  the  detailetl  sym|nums  of  a  hennptegia  vanT 
with  the  jiosition  of  the  lesion  in  the  internal  capsule.  Thus,  if  the 
lesi(»n  is  small  and  far  forwaiil,  a  little  beyond  the  knee  and  on  the  left 
side  of  the  brain,  there  may  be  present  marked  niotyr  aphasia,  while  the 
heniiplegic  plieinHnena  may  Im*  cum |)a rati vely  slight.  ^Vgain,  if  the 
lesion  lie  a  little  back  uf  th<'  kne«',  jiaralysis  may  be  markedly  accentu- 
a{e«l  in  llie  arm,  while  the  leg  may  be  cMuiparatively  unaffectetl.  8iieh 
a  case  we  s|Miik  of  as  the  **  arm  type"  of  hemiplegia.  \\\  on  the  other 
hand,  the  lesion  be  a  little  farther  Iwick,  it  will  invtdve  mainly  the 
fibres  going  to  the  leg,  and  also  the  sensory  tract,  and  paralysis  iKVori 
most  marke<l  in  the  leg,  while  the  arm  is  conjjmratively  uuinvoh 
I>ue  to  the  involvement  of  the  sensury  tract,  hemianu'sthesia  may  Im*  pr 
ent,  and  sucli  a  case  is  spi)ken  of  as  the  '*  leg  sensory  ty|X'.''  Final 
the  lesion  may  ixcnr  in  the  posterior  third  of  the  posterior  limb  of 
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nal  capsule,  and  involve  not  only  the  fibres  of  the  sensory  path, 
ilso  the  optic  radiations  as  they  pass  backwanl  to  thrir  termination 
e  cuneus.  In  siieh  an  instiinoe  there  wniihl  be  lieniiana>tliesia  and 
hemianopsia,  the  bliml  lields  eorres]v>udiu^  to  the  side  of  the  htmi- 
thirsia.  At  the  same  time,  sensory  aphasia  may  i>e  present,  the 
nt  Ix'injr  ntterly  ineapabli'  ul'  understanding  wimt  is  siiid  to  liirn  or 
!>mpn'i)ending  either  written  ur  printed  ehanieters.  Sometimes, 
•ugn  the  motor  |wraly.sis  is  slight,  there  is  more  or  less  ataxia  in  the 
?ments  of  the  affeeled  side.  This  is  tlonbtless  due  to  krsicm  of  the 
*  conveying  the  mnseular  sense.  Tiiest"  easi-s  t'<tustitute  tlie  "  hemi- 
c  type."  ^^'hen  heniiataxia  and  ajihasia  eoexist  the  cases  are  some- 
»  spoken  of  as  the  *'  heniiisitaxif-aphasie  type.'* 

'he  symptomatolog^y  thns  far  prest-nted  applies,  as  already  said,  to 
mo^t  eommon  tV^rm  of  eerehral  hetnorHiajje — namely,  hemorrhage 
the  capsules  and  has;d  pinjj:lta.     CVrehml   heinorrfia^e  is,  however, 

0  means  restrietetl  t<t  this  region,  but  may  m'eur  in  other  situations 
raely,  in  the  eortex,  in  tlie  e<'ntrnm  semiHivalCj,  in  the  ems,  in  the 
,  in  the  cerelxdhim,  or,  in  the  mechilhi. 

brtical  heniorrliap's  are  exeeetlin^ly  rare,  at  least  in  the  adult, 
^  they  are  met  with  tu  the  newborn  and  in  early  ehildluHMi  rela- 
V  frfHpiently.  The  degree  of  the  ai>opkMHiform  symptoms — for  ex- 
,t.*,  the   loss  of  eonseionsness — dcjx^uds  of  etuirse  lai'^ely  iiprjri   the 

Kr  the  lesion,  while  the  sjx^^ial  symptoms  prcsont  will  depend 
e  partieular  area  of  the  eortex  involved.  If  the  liemorHiage 
kicurred  in  a  so-ealled  silent  region  of  the  eortex- — for  example,  the 
al  \o\w — or  into  the  right  tenipond  lobe,  no  loealizing  syntptonis 
be  note<l.  On  the  other  liand,  if  sueh  a  hemorrluige  oeeur  in  the 
T  area,  it  gives  n^>  to  focal  convulsive  and  jKirjdytir  ]>henomena. 
orrhage  into  the  white  substance  may  lie  nniicconipanied  by  ^tjK'eial 
itoms  unless  the  hemorrhag('  hap|W'n  U*  l>c  subjacent  to  a  motor 
when  speeial  |>aralyti(;  phenonu'na  supervene.  In  hemorrliage 
^lately  Ix'low  the  eortex  these  |Kiralytie  phenomena  may  be  pre- 

1  by  hx-alized  convulsive  seizures  in  which  rigidity  predotni nates, 
■eniorrhages  oeeurring  into  a  enis  an?  very  mre,  but  when  iK-eur- 
Bmr  give  rise  to  the  signs  of  an  alteniate  hemiplegia  involving  the 
HlOtor  nerve — i.  e.  an  oeulo-uu)tor  palsy  o{  one  siile  and  hemi- 
ei   of  the  other.      Hemorrhage  into  the  jmius   usually  jiresents  bi- 

phenomena,  convulsive  and  ^KiraJytie,  thougli  a  snudl  lesion 
unilateral  symptoms,  and  tlien  is  apt  to  be  aeconi]mnicd 
iite  deviation  of  the  eyes  away  from  the  lesion.  Bilatend 
►tfjms  an*,  however,  much  more  freipicutly  present.  The  attack  is 
^lly  ushered  in  by  a  convidsiou  auf!  an  aj^ttijleetiform  syudnune. 
pandysis  when  bilateral  may  prepoiid<'rate  in  the  h-gsiu"  in  the  arms. 
?tiraei*  die  eonvulsions  are  limiteti  to  the  legs  (Uowers).  Sueh  a 
j^Oi  would  fiuggest  fwutine  lesion  at  once.  The  convulsive  niove- 
^hr  often  ]x»culiar,  insomueh  that  a  tonic  element  is  often  present, 
lly  alternating  with  sharp,  jerking  clonic  movements.  The  pupils 
mjuently  markeilly  ctmtracted ;  they  may,  however,  be  widely 
ihI.  Vomiting  is  a]it  to  occur.  I^nconseit *usuess  is  apt  h*  be  pro- 
;  if  the  uneonseituisnees  l>e  less  marked,  decided  auiesthesia  of 
or  arms  may  be  noted.     Disturbances  of  respiration  probably 
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due  to  passiijj^e  of  blood  into  the  foiirtJi  ventricle  are  early  and  prw. 
nouncotL  Marked  rise  of  teni^wratore  also  ix-curs.  As  may  be  inferrctl, 
j^Knitine  heinnrrhages  are  very  apt  h*  l>e  fatal. 

I femorrh(u/f  info  the  vrtrbtifum  is  generally  accompanied  by  pn>- 
noi]need  apopleetifonn  symptoms.  Loss  of  consciou!iues.»i  may  he 
markiHl,  but  at  times  consciousneH.s  is  preserved.  Great  pain  may  U? 
present,  referrtnl  to  the  occiput.  Vomiting  is  freipient.  Sometime^ 
there  are  no  palsies  or  other  motor  disturbances.  On  the  other  hand, 
incomrdi nation  of  movements  and  intense  vertigo  may  be  present.  It 
not  infrequently  happens  that  a  ease  presenting  these  symptimis  is  mi^ 
taken  by  lay  persons  for  one  of  aleolmlie  intoxication.  At  times  para* 
lytic  symptoms  are  present  and  pivdnmiiunte  ;  fur  instance,  hemiplegia. 
When  occurring  it  is  doubtless  due  to  pressure  npfju  tlie  pons  or  medulbi. 
At  other  times,  dei^uding  ujion  tlie  seat  of  the  lesion,  a  marked  tend- 
ency to  turn  to  one  side  is  presented  or  the  head  may  be  inclined  to 
one  side.  Erccticai  of  the  i^ienis  bus  been  notwl  in  a  few  cases.  The 
breathing  is  not  characteristic,  but  often  becomes  stertorous  and  shallow. 
If  recovery  follow^  the  symptonts  <bie  tn  pressure  merely,  such  as  hemi- 
plegia, disapjjear.  Distinctly  cerelwllar  symptoms,  such  as  titubation, 
ataxia,  vertigo,  and  a  tendency  to  rotation,  may  persist  for  a  time,  but 
frecpiently  these  symptoms  also  pass  away.' 

Hemorrhage  int*t  the  metbdhi  is  rare  and  is  almost  invariiihly  rapidly 
fata!.  lu  those  rare  instances  in  which  death  does  not  at  once 
ensue,  due  doubtless  to  the  minute  character  of  the  hemorrhage, 
focal  nymptoms  referable  to  various  nuclei  of  the  medulla  may  b** 
present. 

It  mrely  hap|3cns  that  hemorrhage  takes  jjlace  into  one  of  the 
latend  ventricles  or  into  the  third  ventricle  primarily  ;  such  a  lesion  is 
not»  however,  an  infrequent  accompaniment  of  lieniorrhage  into  the  <«p- 
>iule  nnd  ganglia.  As  a  rule,  paralytic  and  convnlsive  phenomena  nn* 
first  markecl  ujwn  one  sitle,  though  ntpidly  thty  become  biliileral. 
Very  often  rigidity  is  |iresent.  Loss  of  consciousness  is  proruuinccil. 
The  pulse  is  slow  and  labored,  but  soon  becomes  more  frequent.  \  ri'^' 
of  temjK'niture  is  also  apt  to  ensue,  the  rise  being,  as  a  rule,  q«tt^ 
niarkea.  The  respimtion  is  labored  and  diihcuk,  and  may  give  rise  to 
ehamcteristic  CUieyue-.Stokes  symptoms,  due  to  the  passage  tif  the  hl<Hxi 
into  the  fourth  ventricle,  Tlie  symptoms  of  heuKirrhagc  into  the  vt'n- 
tncles  vary  of  course  accoixling  to  the  manner  in  which  it  oct^-iir^. 
If  it  occurs  as  sectmdary  to  a  henitu'rhage  into  the  capsules,  onlinary 
hemiplegic  phenomena  antedate — sometimes  for  hours — the  bilatertt\ 
symptimis. 

rATiTfU/KJuwL  Anatomy.— I  have  already  albidenl  to  tlie  | 
logical  changes  in  the  l>loo*lvessels  in  the  section  on   Ktioh>gy  (p.  ; 
The  degenenitions  commimly  met  with  are,  as  I  have  stated,  athen***^*^ 
and  miliary  aneurysms.    These  consist  of  minute  dilatations  found  ut**" 
the  nutrient  or  central  vessels,  and  are  the  active  factors  in  the  pnKi«^«*^  | 
tion  of  onlinary  cerebral  hemorrhage.     The  first  step  in  the  format**^ 

'  In  an  interwrting  case  rejH)rtfd  hy  Lepine  (L>fon  Mffi.,  1806,  Ixxxii,  1 14 1  the  put^**^ 
nres^iileit  symptoms  of  vertigo  and  of  staggorinK  lownrd  the  side  of  the  lesion;  the  1»**^ 
involved  the  left  cercbellur  hemisphere  and  inferior  vermiform  pMocM,  but  no!  •-" 
peduncles. 
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of  a  railiarv  aneiin'sm  has  bcvii  for  a  lon^  time  believed  to  l>e  a  pri- 

rtenti'i.      However,  it  i-^  exceedirijirly  prolKible  tliat  the  ehange  begins 

in  the  IntiDia.     Dana  hiir^,  in   fart,  |Miiii{ed   out  that  in  most  eases  the 

rij^rial  pnKH's.s  i.s  loeated  in  the  iutinia,  ami  that,  this  eoat  heintr  de- 

itroye<l,  the  arterial  wall  is  weakened,  and  in  eonsetjiience  of  the  strain 

iiere  is  a  tsecomlary  pnjliferation  of  connective  tissue  into  the  ontercoat, 

nd  that  in  this  way  are  prothieed  the  ajijK-aranees  of  a  i>eriarteriti8. 

I5y  eontinned  dilatation  the  walls  of  these  niiiuite  anenrysiris  Ijeeonie 

lexccsjyively  thin,  so  that  ehniijLrt's  in  the  hliNxl  nre.ssiire  cause  them  to 

j^'ve  way.     They  are  often  nuite  nimierotis,  and  ean^  n<jt  infretjiiently, 

[be  dis*covere<l  at  the  autorisy  by  caTefully  drawinj^;  the  vessels  from  their 

'oramina  of  entrance  in  the  anterior  (perforated  spaces,  floating  them  in 

fcater,  and  examinin|r  with  a  magnify ing-glas.s. 

BbNtil  having  Im-cii  |>oured  out  into  tin-  internal  eapside  or  basal  gan- 
glia, a  clnt  forms  which,  if  it  be  not  t«M>  large,  is  gmdually  reabsorlK'd, 
that  should  the  4':iHe  come  to  autopsy  some  time  later  little  tmee  of  it 
can   be  found  on  section  of  the  brain,  save  a  linear  scar  still  tinted 
perhaps  by  the  coloring  matter  of  the  i>l<MKL 

As  already  stated  in  the  section  on  the  BIofMlveg-selg  of  the  Bmin, 
the  lenticulo-striatcil  arteries  (see  page  357)  are  tfie  ones  which  most  fre- 
quently form  the  seat  of  cerebml   hemorHiage,  and  es[vecial]y  a  branch 
more  voluminous  than  the  rest  which  passes  ahutg  the  miter  surface  of 
the  lenticular  nucleus  and  perforates  the  anterior  jjortion  of  the  eajisnle. 
S<»  frequently  is  this  vess*'l  the  point  of  origin  of  the  lesion  that  it  has 
n  name<l  by  Charcot  the  artery  of  cerebral  hemorrhage. 
In  the  nervous  elements  we  fin<l  most  interesting  changes.     If  the 
ilot   ha.-*  cut  across  the    motor  fibres  of  the  capsule,  an  autopsy  jwr- 
nuetl  at  a  sufti<'iently  late  jteriiHl  will  reveal  clmnges  in  the  motor 
;ict   l>elow  the  clot  which  are  cK^arly  degenenitive  in  character.     The 
mml  white  color  will  have  Ix'en  replaced  by  one  grayish  or  pinkisli- 
iiy  in  tint,  and  this  tract  of  degeneration  can   in  many  cases  be  fol- 
\ci\  (even  by  the  naked  eye  in  fresh  s]K'eimens)  through  the  ems,  the 
cilidla,  and  the  conl.     In  the  cms  it  is  fiHind   to  iM-cnpy  the  mitldle 
►rtion  of  the  jk's  ;  thence  it  {*!in  be  triced   through  the  pons,  tli rough 
je  anterior  pynimid  of  the  nic«lnlhi,  and  through  the  crossed  pyramidal 
[tract  of  the  cord  (see  Figs.  ^i-S,  .'i9,  anti  40),     If  the  degenerated  areas  be 
lexatnined  by  the  microscope,  it  will  Im?  found  that  the  nerve  Hbres  have 
'i«app<tire<l,  and  that  they   have  bren  replaced   lai'gely   l»y  connective 
ue  ;  in  oilier  wonls,  a  sclerosis  of  the  uuttor  tract  has  ensued.     Tlie 
drijrneration  of  the  motor  tract  is  always  limite<l  t<t  the  npjK'r  or  cere- 
bnd  segment  ;  it  never  involves  the  lower.     It  always  ends  in  the  white 
sulisttance  of  the  cowl.     The  motor  cells  <tf  the  cord  rt»veal  no  changes, 
and  this  is  also  true  of  the  nerve  fibres  which  spring  from  them. 


Meningeal  Hemorrhages. 

Meningeal  hemorrhages  must  be  cfmsidercd  with  special  reference  to 
ii'ir  site  and  etiology.  We  will  tirst  crmsider  liemorrhages  tMX'urring 
:temal  to  the  dnni.     These  are  almost  invariably  the  result  of  blows 

falls  np4»n  the  head.  Such  hemorrhages  may  t»ccur,  it  is  important  to 
ate,  without  fracture  of  the  skidl,  and  even  without  marked  lesion  ttf 
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the  external  integuments.  They  occur  most  frequently  in  the  iH&- 
tributioo  of  the  middle  meningeal  artery  eit!u*r  in  its  anterior  or  pos- 
terior ilivisiun.     The  main  trunk  of  tlie  vesjicl  is  sekloiu  injured. 

Sympt<>M8. — If  the  initial  violence  lul^^  not  been  sutticient  to  cause 
loss  of  consciousness,  the  patient  may  merely  be  momentarily  dazeil. 
He  may  complain  of  the  jMiin  of  the  blow  or  of  headache,  but  in  a  r^hort 
time   these   symptoms   may   subside    or   attract    no   further   attention. 
However,  after  some  time,  often  several  hours,  distorbancfs  i»f  c<in- 
seifnisness  sni>ervene.     The  jtatient  bwomcs  stujiid  ami  somnolent,  and 
finally    profoundly    unconscious.       This    preliminary  interval    of  con- 
sciousDess  *  is  present  as  a  characterisiie  symptom  in  the  great  raajoritr 
of  cases  of  tmimiatic  meningi-al   hemorrhage.     It  may  Ije  of  longier  or 
shorter  dnrati*)U — sometimes,  though  infrequently,  it  is  verj'  brief;  at 
othcm  it  is  very  prolonged.      It  is  not  luicommon  for  a  number  of  hoars 
to  elapse  before  uneonscitnisness  sets  in,  and  it  may  even  liapfx^n  tliat 
several  days  iwss  by.     If  the  initial   tratuou  has  been  very  violent,  tlif 
symptoms  of  traumatic   meningeal    hemorrhage  may  be  obscured  bv 
tliose  of  concussion  or  gross  laceration  of  bruin  tissue,  but  in  uucom- 
plicated  cases  the  interval  of  consciousness  will  enable  us  to  make  the 
diagnosis.      In  additinn   to   this  symptom,  others  of  a   focal   character 
may  be  present,  such  as  a  hemiplegia  of  the  opjmsite  side  of  the  hidy 
or,  if  the  blow  has  been  received  upon  the  left  side  f>f  tlie  head,  aplia-ia 
may  he  noted.     Hemijilegia  when  present  is  frequently  complicattHJ  l>y 
rigidity  and  by  short,  sharp  muscidar  twitdiings.     Occasionally  thc^c 
motor  symptoms  involve  also  the  other  side  of  the  bo<ly,  s<»  tlmt  the 
arms  and  legs  of  both  sides  are  at   times  rigid  and  at  others  eonvaM. 
Sometimes  these  symptoms  are  acc(>ntnated  in  the  legs,  a  jKinipKiiria 
iK'ing  present.     \\*e  should  not  forget,  however,  that  gross  motor  dis- 
turbances may  Ik*  entirely  wanting. 

The  pupils  are  sometimes  dilated,  sometimes  contracte<l,  at  other* 
normal.  Frequently,  however,  one  pupil  is  widely  dilated,  and  tlii* 
dilatation  always  takes  place  on  the  side  of  the  injury.  When  ]»rf^- 
ent  this  symptom,  known  as  Hutchinson's  pupil,  is  of  great  valni'. 
It  ftp|>ears  to  dcjicud  upon  the  degree  of  the  extravasiition  and  u|Nin 
the  amount  of  pressure  exerted  uptu  the  suljjaeent  hemisphere.  A? 
in  all  forms  of  meningeal  irritation,  the  pulse  at  Hrst  is-  slowed,  thougb 
later  it  may  Iiccome  fi^quent.  Respiration,  es[)cciadly  in  the  |)eriod  of 
coma,  may  Im^  slow  an<l  laljortnl.  Vomiting  also  may  be  present.  A 
marked  rise  of  temperature  is  also  notetl  in  the  majority  of  cases,  awl 
this  rise  is  sometimes  very  great. 

Pachymeningitis  Hemorrhagica. 

Hemorrhages  occurring  iq>on  the  inner  surface  of  the  dura  arc  p*ti* 
erally  unasswiated  with  tnuuua,' and  give  rise  to  n  c<uidition  varioU!*ly 
known  as  |wichymeningitis  lueniorrhagica,  hiematoma  t>f  the  dtiw,  '*^ 
arachnoid  cyst.     This  alleclioii.  whii-h  is  rare,  is  fmind  most  frcqiU'Utb* 

•  Tlie  interval  of  consciousness  b  not,  however,  nlwavs  present.     ^8ee  Battle :  h 
WM,  i.  674.) 

'  Rnrelv,  however,  «  historv  of  trauma  is  present.     ^See  Kfiell,  Corrttpomd. 
Scheeii  Aerzte,  Bnael.  1893,  783) 
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in  chronic  ami  tormtnal  insi^niiics,  and  sometimes  in  cases  where  there 
ha-"*  boon  a  histon'  of.  alcnhoHsm  or  sunstroke.  At  times  it  fol]f>ws  ex- 
Imtisting  fevers,  and  iniVe(Hiently  it  is  foimd  in  iiutniisies  in  eases  of 
p*rnieiou.s  ameiiiia.  The  utfiM'timi  was  for  a  lonij;  time  eoiisidered  by 
Virc'hnw  and  tjtliers  as  inHamriiat<iry  in  urigiin.  However,  Wija^gles- 
worlh,  Hoyt,  Whittaker,  and  the  writer  have  jiointed  out  that  the  k'sions 
foum]  <*an  be  attributed  much  more  readily  to  heuiorrliaije.  It  is  not  im- 
pri»t>uble  that  simietimes  tlie  heniorrhage  is  due  to  a  degeneration  of  the 
Is.  It  ixx'urs  es|X'eially  in  case^  in  >vhioh  degenerative  elianges  are 
to  l>e  marked — namely,  the  ehrunie  insane — and  in  whielj,  in  all 

Fia.  49. 
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I  o/  membrane  from  «  case  of  pafhyruLninKttif  hii-iiiorrhiiK'>»-«  ;  beginning  va»culnrl«ation 
of  the  dcf«oi»it  nt  «  nnd  t». 

pnjtmbility,  the  intnirmnial  jiressiire  is  lessened,  due  to  atrojiliie  changes 
in  tlie  brain.  At  times,  however,  degenerativi'  changes  in  the  vi-ssels 
arp  not  evident,  and  we  are  forcefl  to  the  eonelusion  that  the  exudation 
nf  bliHKl  \^  neuro-angifH|>ara lytic  in  ehantcter.  Tii  a  remarkable  ease 
, pnb!ishe<l  by  the  writer'  there  was  no  mental  (lisease,  no  degenerative 
ion  iif  the  nervous  system,  and  notwithstiin/ling  at  the  autopsy  large 
,ala  of  the  dum  were  fouiwl  eovering  both  hemisphcR'S,    In  this 

•  Dercum  :  Vniv.  Med.  Afag.,  Oct.,  1889. 
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in?itance  the  uffet'timi  av:is  iint  liniitt'd  to  tlie  internal  dura,  hut  affixi 
tbt'  external  dnni  as  well,  and  with  it  tlie  calvarium.  The  vessels 
the  externa!  dum  were  exeeedtiig-iy  enlarged,  and  the  calvarium 
soft  an<l  spftngy  and  was  riddled  with  a  lurt!:e  number  of  foramina  contair 
in*;  distended  ve.sH.4s.  The  eonditions  found  strongly  etd led  to  luind  the 
jKithologit'id  changes  in  Inematttma  auris,  and  tlie  writer  has  advanced 
the  view  that  hieniatoina  of  the  dura  is  really  trophic  in  origin.  It 
should  !>c  home  in  mind,  however,  that  the  lesions  of  hivniatonia  of  the 
dura,  when  represeiiteil  merely  l>y  layers  of  inipTfectly  organi/xnl  fihrine, 
may  be  pnMliieed  Ijy  a  simple  escape  of  bloLKl,  no  matter  what  its  source, 
into  the  snbduml  space.  This  was  shown  by  S|KTling,  wlio  injwt 
bloiwl  into  the  subdural  space  of  animals.  It  is  not  surprising,  tlic 
fore,  to  Icnrn  that  Hoyt  has  demonstrated  that  the  hemorrhage  (i|  ' 
ol"  fibrinous  deposits)  at  times  eomes  troni  the  pia. 

After  the  exudation  has  taken  phice  some  attempt  at  organization  i* 
math*,  and  .scmner  or  later  vessels  with  |Kforly  differentiatetl  walls  an- 
formtnl,  which  in  turn  give  rise  to  renewed  bleedings.  Such  vessels  are 
readily  seen  in  nderoscopic  sectiiins  (see  Fig.  4U). 

Symptoms. — The  fact  that  the  aftWtion  is  generally  met  with  late  in 
the  course  of  chronic  insanity*  chronic  alcoholism,  and  allied  conditions 
explains  why  wc  do  not  find  tlie  diagnosis  of  hemorrhage  of  the  intern 
layer  of  the  dnni  made  frtnpiently.  However,  if  the  jKitient  is  able! 
give  an  aeciinnt  of  his  symj)toms,  wc  find  that  headache,  severe  and  |H 
sistent,  is  e<implaincd  of.  If  the  exudation  is  large  and  confineil  to  i 
hemisphere,  a  hemiplegia,  usually  not  very  pronounced,  may  Ix*  noi 
If  the  exudation  take  place  suddenly,  apmdeeti tor m  .symptoms  are  pi 
ent ;  somnolence,  loss  of  eonscvousne.ss,  amounting  finally  to  coma,  • 
vidsictns,  conjugate  deviatirtu  tjf  the  eyi^';^,  contracted  jiopils,  or  nys 
nius  maybe  noted.  Inasnuieh,  however,  as  these  symptoms  obtain  i 
other  apoplexies,  and  because  the  lesion  nuist  frequently  tx^eurs  «> 
complication  of  ehronie  insanity  or  pre-exi.sting  cerebral  discaiJ*,  th 
diagnosis  is  often  uncertain. 


Hemorrhage  in  the  Pia  Mater. 

SjMintaneoiis  meningeal  hemorrhage  having  its  origin  in  the  pia  ninler 
is  relatively  rare.     It  occurs,  however,  under  conditions  similar  to  tlnH" 
wliieb  m-casiun  an  ordinary  apoplexy  ;  that  is,  mitldle  or  advanced  lil»'. 
renal  and  arterial  diseas4'.     The  sym])toms  pre!«ented  are  verv'  variyhl 
and   depend  entirely  upon  the  seat  and  extent  of  the  extravasatio 
Headache  fctlltmed  by  convulsions,  los^s  of  conseiousneas,  hemiple 
and  other  ])alsies  are  among  the  symptoms  met  with.      8})ontane< 
meningeal  hemorrhage  may  fteeur,  though  rarely,  in  |x'rsons  who  are 
full  and   ]>letliorie  habit,  but  otherwise  well,  and  may  ensue  ufK»n 
attack  *if  indigestion  or  the  eating  of  a  full  meal,  vomiting,  or  straiiil 
at  stool.    The  attack  is  aeeomjKinied  by  sudden  and  agonizing  heada*. 
sometimes  h»oalized  and  at  other  times  diffuse  and  radiating.     VerC-^^ 
and  mental  *'onfusion  am  generally  marked.     The  patient  is  |>ale  ^^" 
de|>ressed,  as  though  suffering  from  excessive  shock.     The  pulse  rat< 
much  diminishe<l.     Shrudd  the  hemorrhage  l>e  extensive,  unconscio 
ness  may  sujiervene,  and  the  symptoms  then  closely  resemble  or 
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a  with  ai^iuplexv  due  to  hcniiUTluitic  into  tlie  cortex.  Convul- 
1^  be  present.  More  fW'<|UCiitly  tliti  lioiiiorrhage  is  small,  and 
K  niainly  to  symptoms  refenible  to  meningeal  irritation,  and 
Kr  persist  for  miiny  days. 


Cerebral  Embolism  and  Thrombosis. 


bLOGY. — A|x»plexy,  instead  of  being  eaused  by  hemorrhage,  is 
^y  caused  by  the  arrest  of  circulation  in  a  vessel.  Thus  a 
Kquently  a  branch  of  the  middle  cerebnvl,  is  suddenly  phigged 
mibohis  carriwl  from  some  distant  j>art,  or,  due  to  ItK^al  disease 
KmW  of  a  vessel,  a  deposit  of  tibrine  may  take  phice,  and  this  may 
'  until  tlie  lumen  of  the  vessel  is  (K-eluded.  In  the  case  of  em- 
the  plt»g  most  frt^tpiently  consists  of  a  minute  fragment  ttf  a 
ition  derived  from  a  diseased  heart  valve.  It  ntay,  however,  be 
1  from  other  .«iourees.  Thus  it  may  have  its  origin  in  abscess  of 
Ig,  though  in  such  instance  the  emboli  are  generally  numerous 

Ete  and  obstruct  vessels  nf  very  small  calibre.      It  is  possible 
mes,  f(^r  a  fragment  to  have  its  origin  from  a  diseastnl  and 
batons  aorta. 

ong  the  causes  of  thrombosis,  in  addition  to  syphilis,  should  be 
ned  atheroma.  Here  the  change  in  the  inner  coat  of  the  vessel 
to  lead  to  a  dej^wsit  of  (ibrine  and  tn  t!ie  final  formation  of  a 
Jing  the  lumen  of  the  vessel.  Tliis  deposit  is  much  tunrc  apt 
kice  if  the  blorwl  luis  nndi'rgone  some  change  predisposing  it  to 
'  fibrine  or  t<»  cnagnlatifin,  as  in  acute  iniianimatory  diseases 
lain  other  aft'ections,  such  as  tuberculosis  and  cancer,  in  which 
nd  deterioi'ation  of  tlie  bhxKl  takes  place.  Indeed,  altered 
Itates — r.  rj.  chlorosis — may  without  tlie  existence  of  atheroma  |>ro- 
iirombo^is  of  cerebral  vessels.  It  can  readily  be  seen  also  that 
ig  which  retards  the  free  How  of  bltHwl,  such  as  a  feeble  or  dis- 
leart,  also  favors  thrombosis. 

roMS. — The  symptoms  of  embolism  closely  resemble  those  of 
fciiemorrhage.  They  are  those  of  a  sudden  and  gross  cerebrsil 
Loss  of  couscionsncss,  hemiplegia,  disturbances  of  pulse  and 
iin  are  likewise  met  with  here,  and  they  fail  to  present  jR'culiar- 
lich  in  themselves  lead  to  tlie  ditlereiitial  diagnosis  iM'tween  the 
insult  of  hemorrhage  and  the  ccrelu-al  insult  of  embolism. 
consciousness  may  be  c<pially  profi>nnd.  The  pulse  may  1m? 
low,  respiration  alike  lalmred  and  stert«trons.  Nor  is  them 
►in  the  subsequent  rise  i>f  tempcnitnre  to  di.stinguish  the  attack 
ordinary  hemHrrhixge.  A  i-linical  fact,  however,  remains  that 
s^m  is  .slightly  nnue  freqnent  upon  the  left  side  of  tiie  bniin  than 
risage.  A  riglit-sided  hemijilegia,  eunjileil  with  distinct  signs  of 
^<>art  disease,  argues  very  strongly  in  favor  of  emb<»lisni. 
Bght  be  ex|»ected,  the  symptoms  of  the  subseqnent  hemiplegia 
Wargely  upon  the  vessel  which  has  been  obstructed.  The  reader  is 
to  refer  to  Fig.  39  (p,  ,*?.5o),  showing  the  portions  of  the  brain  sup- 
for  instance,  by  tbe  middle  cerebral  artery.  It  will  be  seen,  if  an 
^1  obstruct  the  middle  cerebral  immediately  at  its  point  of  origin 
?  of  Willis,  that  not  onlv  will  the  vast  area  on  the  lateral 
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asi)ect  of  the  hemisplierc  which  it  supplies  be  involvetl,  but  also  the 
minute  vessels  entering  the  anterior  perforated  space.  In  such  an 
instance  gn>ss  and  most  extensive  destruction  of  brain  tissue,  with  per- 
sistent h(?miplegia  of  the  opposite  side,  will  result.  However,  it  more 
fre([uently  hamxins  that  this  vessel  is  obstructed  just  pre\'ious  to  the 
subdivision  ot  the  vessel  into  its  four  great  branches.  It  will  be  seen 
at  once  that  should  an  embolism  occur  at  this  situation  and  upon  the 
left  side  of  the  brain,  there  would  be,  in  addition  to  a  marked  hemi- 
plt^gia  of  the  opi)osite  side  of  the  body,  also  aphasia  both  motor  and 
sensory.  In  such  a  lesion  the  third  frontal  convolution  and  the  firet 
temj)onil  convolution  would  undergo  softening,  as  well  as  the  ascending 
frontal  and  ascending  parietal  convolutions.  It  can  be  readily  under^ 
stood  that  the  symptoms  will  vary  if  the  obstruction,  instead  of  taking 
place  at  this  jwint,  will  take  place  in  any  one  of  the  subdivisions  of  the 
vessel.     Embolism  secondary  to  cardiac  disease  is  far  more  frequent  in 

Fig.  60. 


A  IcPion  in  the  capsule  tjives  rise  to  a  hemiplegia  of  the  opposite  side  of  the  body,  without  Inter- 
fering with  tlio  nuclei  of  anv  of  the  cranial  nerves  Lower  down,  however,  In  the  cnis.  In  tne 
p«ins,  (ir  in  the  medulla  thctio  nuclei  are  Involved,  and  so-called  alternate  or  crossed  hciw- 
plcKia  is  produced.  Thus  at  III.  u  lesion  will  produce  a  hemiplegia  of  the  opposite  side  of  tM 
l>ody.  plus  an  oculo-motor  iialsy  on  the  same  side :  a  lesion  at  VII.  will  cause  a  hemiplegia  or 
the  opjKisite  side  of  the  body  and  a  facial  palsy  of  the  same  side ;  a  lesion  at  XII.  wiU  give  rise 
to  a  hemiplegia  of  the  opposite  sid«'  and  a  palsy  of  the  tonjtue  on  the  same  side. 

the  di.strihution  of  the  middle  cerebral  than  elsewhere.  Embolism  due 
to  purulent  and  infectious  processes  in  the  lung  or  pleural  cavity  may 
affect  other  vCvSsels  as  well,  but  in  such  instances  the  symptoms  are  less 
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ike  those  of  an  onlinan^  apoplectic  attack,  and  if  due  to  an  embolus 
arn-ing  infection,  the  subsequent  course  of  the  case  is  apt  to  be  that  of 
erebral  abscess. 

In  thrombosis  there  are  often,  as  might  be  expected,  prodromal 
vmptoms  present.  Drowsiness  and  dull  headache  are  not  uncommon, 
rhile  the  onset  of  symptoms  may  be  quite  gradual.  This  is  not  infre- 
uently  the  case  when  the  thromSosis  aepends  upon  ordinary  atheroma- 
aus  changes  in  the  vessels.  In  syphilis  of  the  cerebral  vessels  somno- 
»nce  and  headache  are  not  only  present,  but  may  be  very  marked  for 
ome  time  preceding  the  actual  hemiplegic  onset ;  sometimes,  too,  other 
vidences  of  gross  mtracranial  disease  are  present,  such  as  ocular  and 
ther  cranial  nerve  palsies.  Alternate  hemiplegia,  which  has  already 
een  alluded  to,  is  far  more  frequent  as  the  result  of  thrombosis  than 
f  hemorrhage  or  of  embolism,  and  is  especially  common  in  cases  caused 
y  syphilis.  This  is  doubtless  dependent  upon  the  fact  that  the  vessels 
f>stmcte<l  are  preferably  those  which  supply  the  crura  and  the  pons, 
ather  than  those  which  enter  the  anterior  perforated  space.  For  the 
nechanism  of  alternate  hemiplegia  the  reader  is  referred  to  Fig.  50. 
t  will  be  seen  that  a  focus  of  softening  occurring  in  or  above  the 
ntemal  capsule  will  give  rise  to  pure  hemiplegia ;  occurring  at  the  level 
f  the  oculo-motor  nucleus,  it  w^ill  give  rise  to  hemiplegia,  accompanied 
»y  rx'ular  palsies  of  the  opposite  side  of  the  body,  for  the  reason  that 
t  this  point  the  oculo-motor  tract  has  already  decussated,  whilst  the 
ther  fibres  of  the  motor  tract  do  not  decussate  until  they  reach  the 
nterior  pyramids  of  the  medulla.  Similarly,  at  the  level  of  the  facial 
lucleus  a  lesion  will  give  rise  to  a  hemiplegia  of  the  opposite  side  of  the 
•ody  and  to  facial  palsy  of  the  same  side.  At  the  level  of  the  hypo- 
:los:«al  nucleus  we  would  have  a  hemiplegia  of  the  opposite  side  of  the 
•ody,  but  a  paralysis  of  the  tongue  U|>on  the  same  side. 

(fENERAI.     DlAGNf)SLS     of     APOPLEXY     AND      HEMIPLEGIA. The 

liagnosiis  of  an  ajwplectic  attack  often  presents  difficulties ;  esj)e- 
iaily  is  this  the  case  when  the  history  of  the  attack  cannot  be 
l«'finitely  ascertained.  If  itudden  loss  of  consciousness,  together  with 
i»*s  of  p<jwer  of  one  half  of  the  body,  is  present,  the  diagnosis  of 
poplexy  can  In?  made,  but  even  then  its  nature — /.  e.  whether  due 
'»  hemorrhage  or  eml)olism — remains  to  be  determined.  Even  when 
n  attack  is  of  sudden  onset,  uremia  cannot  always  be  excluded. 
wh-i-t\,  it  is  a  fact  attested  by  abundant  evidence  that  although 
n  iinemic  attack  usually  comes  on  gradually,  it  may  be  accompanied 
•y  a  >ud<len  loss  of  consciousness,  and  at  the  same  time  a  sharply- 
imit<fl  palsy  of  one  limb  or  a  hemiplegia  in  every  way  indistinguish- 
hle  i'r*tm  that  of  hemorrhage  or  embolism  may  set  in.  In  another 
lass  of  (rases — a  class,  fortunately,  less  frequently  met  with  in  private 
•raetice — we  have  aiH)ple<rtiform  seizures  which  closely  resembli;  those 
IK-  to  actual  vascular  lesitms,  while  the  se<juel  notwithstanding  sliows 
hat  no  such  lesion  lias  occurred.  I  refer  jxirticularly  to  the  apo|)lecti- 
r»nn  seizures  which  occur  in  jiaresis,  and  i)referably  in  tlie  pnxlromal 
wl  early  stages  itf  the  disease.  AVIien  the  practitioner  is  summoned  to 
<tL-e  presenting  the  symptoms  of  a|>oplexy,  he  shouhl  recall  not  only 
lie  possibility  of  hemorrhage,  enilK>lisin,  or  thrombosis,  but  especially 
be  hemiplegias  of  Bright's  disease,  and  should  not  foi^et  the  {wssibility 
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aspect  of  the  hemisphere  which  it  supplies  be  involved,  Imt  also  the 
minute  vessels  entering  the  anterior  perforated  space.  In  i^ueh  on 
instance  gross  and  most  extensive  destruction  of  brain  tigsuej  with  iiet- 
sistent  hemiplegia  of  the  opposite  side,  will  result.  Howeverj  it  more 
frequently  happens  that  this  vessel  is  obstructed  iust  previous  to  ttie 
subdivision  of  the  vessel  into  its  four  great  branches.  It  will  he  seen 
at  once  that  should  an  embolism  occur  at  this  situation  uinl  utKin  the 
left  side  of  the  brain,  there  would  be,  in  addition  to  a  (uarktHl  hemi- 
plegia of  the  opposite  side  of  the  body,  also  aphasia  both  motor  and 
sensory.  In  such  a  lesion  the  third  frontal  convolution  and  the  first 
temporal  convolution  would  undergo  softening,  as  well  as  the  as^cendii 
frontal  and  ascending  parietal  convolutions.  It  can  be  readily  iindi 
stood  that  the  symptoms  will  vary  if  the  obstruction,  instead  of  tafci 
place  at  this  point,  will  take  place  in  any  one  of  the  subdivisions  of 
vessel.     Embolism  secondary  to  cardiac  disease  is  far  more  friHiuent 

Fig.  50. 


A  lesion  in  tlie  capsule  gives  rise  to  a  hemiplegia  of  the  opposite  side  of  the  body,  vlrt 
fering  with  the  nuclei  of  any  of  the  cranialnerves     Lower  down,  however,  in,  th( 
pons,  or  in  the  medulla  theKc  nuclei  are  involved,  and  so-called  alternate  or  C 
plegia  is  produced.    Thus  at  III.  a  lesion  will  produce  a  hemipleeia  of  the  oppor 
body,  plus  an  oculo-motor  palsv  on  the  same  side ;  a  lesion  at  Vll.  will  cause  a  I 
the  opposite  side  of  the  body  and  a  facial  palsy  of  the  same  side ;  a  lesion  at  Xlt 
to  a  hemiplegia  of  the  opposite  side  and  a  palsy  of  the  tongue  on  the  same  side. 

the  distribution  of  the  middle  cerebral  than  elsewhere.  Einbt 
to  purulent  and  infectious  processes  in  the  lung  or  pleural  ott 
affect  other  vessels  as  well,  but  in  such  instances  the  sympto&CL 
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I  thoee  of  an  onlinan'  apoplwtir  attack,  ixrul  if  due  to  an  t-mholtis 
Ainff  infection,  the  subsequent  Ofuirse  of  tlic  ease  is  apt  to  Iw  thiit  of 
H>nil  ubsi'ess. 

Pn    tliromlM>sis    tliere   are  <ffteii,  as   nui!:lit   he   exjM-eteil,  [tnMlromal 

Iptoms  pre.scnt.     Drowsiness  and  dull  li*'adaebe  aiv  not   nneuiujTioii, 

\t'  the  i*n<eX  of  .symptoms  may  he  (iiiite  g:ra(hiaL     This  is  not  iuliv- 

tly  the  ca^e  when  the  tlironiliosis  dejx'iids  upon  ordinary  atheroma- 

chanj^es  in  the  vessels.     In  sy|>lulis  of  the  eerehral  vessels  somna- 

and  headaehe  are  not  ordy  present,  liut  may  Ije  very  niarked  for 

time  preceding  the  aetual  hemiplc^ie  unset  ;  sometimes,  too,  other 

nces  of  gross  intraeranial  <lisease  are  pn'sent,  suth  as  oenlar  and 

ir  cranial  nerve  fwlsies.      Alternatr  hciiii|ili';ria^  whii-li  has  already 

alluded  to,  is  far  more  fretiuent  as  the  result  of  thrornljosis  tlian 

■raorrljage  or  of  eniholism,  and  is  es^M'eially  eoninion  in  eases  eaused 

lyphilis.     This  is  doubtless  derH'udeat  uptm  the  faet  that  ihe  vessels 

^nicted  ar*»   preferably  those  whieh  supply  the  crura   and   tlie  pons, 

fcer  than   tliose  wliieh  ent<'r  tiie  anterifir  |x^rforated  space.     For  the 

Ibhunisui  of  alternate  henii[ih-u:ia  the  reader  is  referred  to  Fig.  oO, 

h^'ill   1k'  8een  that  a  fixai.s  of  softening  occurring  in   or  above   the 

firnal  capsule  will  give  rise  to  pure  hemiplegia ;  (K-curringat  the  level 

Uie  «x'ulo-motor  nucleus,  it  will  give  rise  to  liemiplegia,  aeeoni|vtinied 

lD(*ular  palsies  of  the  op]K)site  side  of  the  IhmK',  for  the  reason  that 

"  is   ixiint   the  t>eiflfwnioti>r  tract   has  already  decussated,  whilst  the 

r  fibres  of  the   motor  tract  do  not  deeiissjite  until  thry  reach  the 

nor  pyramids  of  the  mefhdla.     Similarly,  at  the  level  of  the  facial 

lens  a  le*<ion  will  give  rise  to  a  hemiplegia  of  the  i>pposite  side  of  the 

fy  ami  to  facial  palsy  of  the  siime  side.     At  the  level  of  the  hyjxj- 

fsal   nucleus  we  wcmld  have  a  hemiplegia  of  the  opjwjsite  side  of  the 

h',  but  a  pjiralysis  i>f  the  tongue  ujkiu  the  same  side. 

MKNEKAl.    DlACNOJflS    of    ApOJ'LKXY     am>     II  emif>t,eoia. — The 

tnoftls    of    an    ajMipleetic   attack    often    presents   difficulties ;    espe- 
y    is   thiis   the   case   when    the    histor>^   of   the   attack    cjinnot   be 
biitely  ai^certained.      If  nftddcn  loss  of  consciousness,  together  with 
•  of  power  of  one   half  of   the  IkxIv,  is  present,  tlie   diagnosis   of 
tolexy  can    Ik*    made,  but  even   then  its    nature — /.  f.  whether  due 
lemorrhiige  (»r  embolism — remains  to  Ik*  <letern'iiined.     E%'en  when 
attack  is  of  sudden    onset,   unemia    canmtt    always    be    exeludtnl. 
wd,    it    is   a    faet   attested    by   abundant    evidence    that    aUhough 
prwmie  attack  usually  comes  on  gradually,  it  may  be  accompanied 
I  sudden  loss  of  consciousness,  and  at   the  sjitne  time  a   sliarplv- 
te«i  pjilsy  <tf  one  lind)  or  a  hemiplegia  in  every  way  indistinguish- 
1  fri>m  that  of  liemorrhage  or  endiolisni  niay  set  in.      In  another 
I  of  Gises, — a  class,  fortunately,  less  freipiently  met  with  in  private 
itico — we  have  a}ioplcctit\)rm  seizures  whieh  clos<dy  resemble  those 
to  actual  vascular  lesions,  while  the  sequel   notwithstanding  shows 
no  such  lesion  has  occurred.      I  refer  particularly  to  the  ajm]>!eeti- 
I   seizures  which  occur  in  paresis,  and  preferably  in  the  prwlnjuial 
early  st.'iges  of  the  disease.     When  the  practitioner  is  sumn^oncd  to 
Be  pn\s*'nting  the  symptoms  of  ajiojilexy,  lie  should  recall  not  oidy 
sibility  of  hemorrhage,  emlxjiism,  or  thrombcKsis,  bnt  espeeiaDy 
tcmiplegifts  of  l^right's  disease,  and  should  nut  forget  the  possibility 
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of  his  patient  suflt-ring  fnnn  an  aiM>pleotifonTi  attack  of  paresib.     It 


itm 


itlv  hi 


that  th 


i>f  the 


patient 
unknown  to  the  pliysician,  and  this  may  enhauce  the  cliffictilty,  and  may 
serve  to  act  as  a  \\arnin^  with  regard  to  a  hasty  or  t<K)  ciirly  exprewdon 
of  opinion  retrardinET  tlie  nature  of  the  attack.  However,  as  repanb 
the  ajKtpleetiturni  attaekjs  of  paresis,  it  is  eonipanitively  nire  to  rat-*'! 
with  them  iti  private  praetiee,  and  oven  wlien  met  with  their  nature 
may  he  snspected  iVom  eol lateral  evidence — for  exam|de,  the  j«i<t  his- 
tory ^thered  from  friends^  and  also  from  the  general ly  rapid  disa|ij)ear- 
anee  of  the  symptoms.  Apiiple<"tiiorm  attaeks  in  Bright's  diseas<'  an- 
far  more  fr<*<jyently  met  with,  and  are  liable  beeaust^  of  their  elose  simu- 
lation of  cerel>ral  hemorrhage  to  lie  mistaken  for  the  latter.  Indenl, 
tht-y  are  often  ]>racrtieii]ly  indistingnisliahle  from  heniorrh:ige,  and  the 
djtfieulty  of  <IJagn<tsis  is  still  further  inen-asetl  l>v  the  fact  that  hem- 
orrhage itself  is  a  not  infrequent  complication  or  result  of  Bright'* 
disease. 

In  eases  aceomjiauied  by  a  sharply  marketl  hemiplegia  it  is  generally 
neeessjiry  to  await  the  outeome  of  the  case  before  venturing  ati  opinion 
as  to  the  nature  of  the  attack. 

The  minority  of  cases  of  ajMiplexy  are  due  to  hemorrhage.  It  i% 
however,  far  from  jmssilde  to  dilferenttate  in  the  larger  number  betwwn 
heniorrliage  and  the  plugging  up  of  a  vessel.  Certain  facts  may  cnahle 
us  to  react)  a  pntbable  diagnosis ;  for  instance,  hemorrhage  tK'ours  sonu^ 
what  more  fre<picntly  upon  the  right  side  of  the  bniin  than  upon  the 
left  ;  again,  the  |n"esenee  of  valvidtir  lesions  of  tlie  heart  is  presu; 
evitlenee  in  favttr  of  end>olism.  However,  that  X\\v  presiMice  of  r 
murmurs  is  not  always  a  safe  guide  in  making  the  djtlet\^ntial  diagiiMsi- 
is  shown  by  the  case  reported  by  Nammack,'  in  which  an  apoplectic 
attack  occurred  in  a  young  man  aged  twenty-two  years.  Both  aortic 
and  mitral  murmurs  were  present,  and  the  diagnosis  of  embolism  w^: 
made.  The  autopsy,  however,  showed  the  lesion  to  Ik*  hemorrlpt^- 
As  Namniack  s\ys,  the  «ise  recalls  the  statement  of  Austin  Fhnt,  tiuii 
the  physician  who  ventures  ujxui  a  positiv*e  diagnosis  in  ap<:inlexy  inciirv 
a  risk  of  being  eonvicte<l  iA'  an  error  at  the  autopsy.  A  hirsjiferand 
more  important  element  of  diagnosis  would  ajjpear  to  he  the  tem|>era- 
ture.  Dana's- studies  show  that  hemorrhage  is  more  apt  to  cause <ii.«- 
turbanees  of  temjjcniture  tlian  necrotic  priR-esses.  In  acute  sofi  • 
a  rise  of  tem]M'rature  eitluT  does  not  occur  at  all  or  is  \cv\  -  . 
while  in  hemorrhage  a  ris*'  is  couimou  and  may  iuiletMl  be  quite  bigli. 
Initial  lowering  of  tempenUure  also  points  to  hemorrhage. 

The  age,  too,  at  wliieh   the  attack  occnrjii  is  an  im|)ortant  factor 
Cerebral  liemorrhage  is  a  disease  of  the  middle  and  later  period  of  Hfi 
AjKipleetic  attacks  incurring  at  a  relatively  early  age — say  before  foi 
five — are  not  usually  due  to  hemorrhage. 

In  thrombosis  hwal  prodromata,  such  as  weakness,  numbness, 
tingling  of  the  side  subsequently  paraly/ed,  are  sometimes  noticed  f<i 
several  days.     AVc  must  Ix'  careful  here,  however,  not  to  foi^t  tlinl  i 
ingravescent  hemorrhage  the  escafie  of  bhMxl  may  be  very  slow  tu»    ^ 
the  onset   of  syniptotus    corre.s|M>n<lingly  gradual.     In   embolism   pi 
monitory  symfitoms  are  absent.     Loss  of  consciousness  is  apt  to  occi 

'  Nammack :  New  York  Med,  Beeord^  xUv.  7,  16.  »  Loe.  cil. 
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but  on  the  whole  the  apoplectiform  symptoms  are  likely  to  lie  less  jiro- 
nounced.  In  syphilis,  which  is  s««  fVtHiiicntly  a  cause  of  thrtmibosis, 
premonitork*  R\*mptoms  are  coinmon — r,  7.  headaclio,  suninolence,  and 
j^iiUHness.  The  headache  is  apt  to  Ije  wor-^e  at  nifrht.  In  throniliosis 
duo  to  onlinar>*  atheroma  similar  symptmns  may  In*  present,  hnt  they 
arc  much  less  tnarkcil.  They  eonsist  ««f  dirt\isi>,  dull  lu'adaehe,  slight 
tingling  or  numbness,  slight  giiMiness,  and  perhiips  slight  weakness  of 
one  side  of  the  b<xly. 

The  diagnosis  of  the  j)aralysis  resulting  fvmn  the  various  vascular 
legions  above  considere<l  is,  as  a  rnle»  readily  made.  As  already  stated, 
it  assumes  the  form,  in  hy  far  the  lartjer  yiimher  of  cases,  of  a  hemi- 
plegia. Seen  for  the  first  time,  there  is  readily  elieite*!  from  the  |Kitieut 
or  lii?*  friends  a  history'  of  a  stroke,  and  of  a  suhsequent  improvement 
until  the  chronic  stage  of  the  pandysis  was  reached.  The  position  of 
the  patient  L-*  usually  very  striking.  Tlie  arm  is  stM.'n  very  frequently 
to  he  more  or  less  iixed  or  held  in  a  position  of  mfMlcmtc  flexion,  wliile 
the  fingers  are  decidetlly  contmcted.  If  t!ie  face  he  exiimined,  it  is 
found  that  its  lower  half  still  shows  the  effects  of  the  jmralysis ;  the 
mouth  droops  slightly  u|K)n  the  aHV-cted  side.  The  leg  is  held  stiffly, 
atid  in  walking  is  thrown  far  out  from  the  bcxly,  while  the  toes  are 
scra|)ed  along  the  ground.  If  the  tcn4lon  reactions  he  examined,  it 
will  be  noted  that  on  the  jmndyzed  side  tlte  knee  jerk  is  markedlv 
t'xaggerated,  and  in  many  eases  a  markwl  ankle  chtnus  can  be  elicited. 
Similarly,  the  triceps,  biceps,  and  wrist  jerks  are  often  found  much 
increa-«^d.  In  the  majority  of  cases  no  sensttry  htsscs  are  foimd.  If 
I.....,;  ..,<p^tJjpj,ia  exists,  it  signifies,  as  we  have  already  ]>ointed  out,  a 
if  the  jxisterior  third  of  the  capsule. 

It  IS  freqtieutly  of  great  ifuportance  to  detirniiDe  the  detailed  natnre 
of  a  hemiplegia,  an«l  for  this  pnrpusc  wc  shmild  citdeavor  tn  differen- 
tiate Ixftween  eml>olism  antl  hern*irrliage.  The  factors  entering 
into  this  ditJerentiation  have  already  been  jiointed  out.  We  should 
also  differentiate  l)€tween  hemorrhage  and  embolism  on  the  one  hand 
aitd  ihrombosiH  on  the  <>th<T,  rspecially  the  thrombosis  due  to 
arphilis.  Inasmuch  as  in  syphilis  the  lesions  very  frequently  in- 
volve vessels  of  the  poos  and  cms,  we  sb<iuld  in  every  (^se  seek  for 
signs  of  crossed  or  alternate  panily.-is.  If  in  a  given  case  we  find 
thai  an  <K'ular  ]>alsy,  such  as  a  dilated  pupil  or  a  ptosis,  exists  on  one 
«ide  while  a  hemi}>lcgia  exists  u|ion  tlie  other,  the  evidence  is  strongly 
io  fevor  of  syphilis.  In  Fig.  50  (p.  37(>)  the  various  situaticms  in 
lesions  give  rise  to  alternate  hemiplegias  arc  indicated.  It  is 
IT>*  to  <»bserve  symptoms  clt»sely  iu  order  to  jvler  tlie  lesion  to  its 
proper  hM:atiou.  In  ailditiou  to  the  great  fifquency  «it"  crossed  pnr- 
Jysis  in  six-cific  hemiplegia,  we  sluKuld  also  bear  in  mind  the  uther 
factors  in  syphilitic  casv.h,  such,  for  instance,  as  the  headaehe  and  the 
jlccp  disturlMinces  which  so  ttften  |>recede  for  a  time  syphilitic  hemi- 
[plegiajs;  Jiu<l  iu  addition  should  we  ltx»k  for  evidences  (tf  midtiple 
luTVOus  lesions.  The  history,  it  need  hardly  be  stated,  is  also  of  cnor- 
mi»us  value.  It  cannot,  however,  be  U»*  strongly  insisted  ujion  nt  this 
\ttnni  that  by  no  means  all  s|)ecific  hemiplegias  are  due  to  thnmibosis 
of  the  vessels.  As  already  stated  in  the  secti«)U  <ni  Symptoms,  these 
hemiplegias  are  every  now  and  then  due  to  a  cerebral  hemorrhage  which 
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t'lnscly  siimrljites  ct'roljnjl  liemorrliago  occurring  frnni  other  causes. 
sueli  ca.ses  we  must  rely  upon  such  importunt  factors  as  age.     Gowt 
points  out,  for  instanw,  that  cases  of  cerebral  Iteniorrhage  oecurrii 
hefnre   forty-five  years  of  a^  warrant   our  looking  for  some  s[n 
cause.     It  is  not  iutV€i[i]euf  for  syphilitic  ceivbral  hemorrhage  to         _ 
at  11   relatively  early  peritxl  of  lite.     This  fact   is  therefore  of  grant 
giguificaui-e. 

In  tleterniiuing  the  nature  rtf  a  heuiiplogia  we  mugt  not  forget  tfc 
every  now  ami  then  hemiplegia  makes  its  appearance  in  the  course  ( 
tumor  of  the  biiiin.     Here,  however,  the  history,  course,  and  cone 
itaut  syniptouis  make  ttie  ilistinction   relatively  easy. 

pRt»ox(>sis,.^l'r<*gniisis  must   Hrst  lie  cousidere^l  in  relation  to  i 
apopleetie  state,     llvrv  we  are  met  with  great  tlifficulties,  and  it  is  i 
erally  impossil>lc  iu  tlic  iirst  few  hours  after  an  apoplectic  seizure 
occurrtHl  to  form  other  than  a  verj'  general  opinion.     The  reasoDf? 
obvious  :  first,  as  already  |>ointed  ont,  there  is  difKculty  in  determinifl 
the  exact  nature  of  the  st^izure  ;  seeoudly,  the  nature  of  the  peizu 
having  been  determined,  it  is  difJieult  to  determine  its  extent,  beoau*" 
many  of  the  symptoms  of  the  early  stage  are  ofteii  lately  due  to  pres- 
sure, aud  not  to  actual  tlisriiptiou  of  nerve  tissue.     However,  it  may  f 
stated,  as  a  general  rule,  that  unless  decided  amelioration,  such  as  i 
more  or  less  marked   i*eturn  of  consciousness,  sets  in  within  the  fir 
twenty-four  hours,  a  fatal  terminatiiui  may  lie  lookcil  for.     Again,  tb 
imuiediate  proguo.sis  is  had  lu  proportion  tn  the  severity  or  inlensity 
the  shcx'k.     Great  pallor,  coldness  of  the  surface,  ami  feebleness  of  i 
heartV  action  are  of  ciKirse  of  ill    omen.     A   st»yuly  tl«^|)ening  "f 
symptoms,  or  an  extension  of  the  panilysis  from  (tueside  <if  the  IkhIv  i 
the  other,  or  convulsive  niovemeuts  of  the  op]iosite  or  both  sides  of  ih 
bmly,  are  of  like  significance.     An  excessively  high   temfK-rature  is  ( 
similar   imp<^irt.     Further,  it   should   be   borne   iu   mind   that   case^  \i 
which   the   loss  of  eonst^ioiisness  and   the  onset  of  ^ymjitoms  have  Ut 
very  slow  aud  gradual — that   is,  cases  of  ingnivescent    iiemorrlia^t*- 
are  very  apt  to  be  fatal.      Irregular  intermittent  respiration,  cspeeiulljl 
when  assuming  that  )K^euliar  disorder  of  rhythm  constituting  CluynM 
Stokes  respiration,  is  also  to  be  h>t»ked  upon  as  auguring  a  fatal  terraK 
nation.     The  onset  of  redenia  of  the  lungs  and  the  occurrence  of  irachei 
and  coarse  broncldal  rales  are  alsu  signs  which  precede  death.     As  miph 
be  ex[)eeted,  the  discovery  of  albumin  in  the  urine  is  also  a  factor  whicf 
tends  to  turn  the  scale  against  the  patient. 

Keganliug  the  persistenee  t>f  a  hemiplegia,  of  its  extent,  and  of  H| 
degree  little  can  be  said  for  a  number  of  weeks  after  the  attack. 
must  remember  that  the  fidl  extent  and  degree  of  the  initial  |Kir:ilyf 
dejH'Uil  nr*t  only  U|mui  the  fibres  rujitnred  by  the  hemorrhagic,  but  :i«l 
U])oii  those  which  are  merely  pressed  up«m.  In  other  wctrtls,  the  initlT 
paralysis  de|«_*ufls  u|Mtn  b«»th  "  direct  "  and  '*  indirect  "  causes.  Fit»* 
which  have  merely  iK-en  the  subject  of  pressure  n*cover  their  functi 
as  the  i'lot  is  alisorbcil,  and  we  are  at  a  loss  ti*  predict,  until  s«>nie  t" 
has  elapstnl,  the  extent  which  the  tern>iual  hemiplegia  will  assii*^'*'" 
Howev«*r,  while  wv  cannot  make  an  immediate  jvrognf»sis  in  this  resj*^ 
we  are  iu  a  better  position  at  the  end  iif  about  two  weeks.  At  tliat  t^ 
a  marked  exaggerutioti  ol"  the  knee  jerk  of  the  pandy/.ed  aide  mus< 
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looked  upon  as  indicating  that  tlie  motor  tmct  has  Huffei'ed  seriously 
and  permanently.     A  flight  iucivuse  <>f  tin-  kiiw  jerk  is  of  Imt  little 
8ijnii6«.*anrc.'.     The  t»arly  a|j|X'arai)t'e  of  imisnilar  rigiility  t»ii  tin-  [>ara- 
Uyzcil   s>ide  is  also  an   unfavorable  symptom. 

Little  can  be  gaint'd  from  a  siiniy  of  tiie  ciitanonus  serjsiljility.  In 
the  larger  number  of  ca.ses  anaesthesia,  if  preim-nt,  mpidly  inijiroves. 

» However,  persistent  antesthesia  is  sometimes  }>resent,  and  may  be  asst>- 
ciate<]  with  marked  jiaiidysis  ami  rigidity  of  the  leg,  or  with  hemiataxia 
or  with  hemianopsia,  and  prhajvs  also  \vit!i  a]>hasi:«. 
It  may  Ix*  stilted  as  a  genend  fact  that  the  larger  number  of  cases  of 
hemiplegia  improve,  so  tliat  the  jiatient  is  again  aide  t«»  walk,  tliough^as 
,a  rule,  witli  some  diffieulty.     The  uiaxinnim  amount  of  ini|)rovement 
Iti^iuilly  takes  pkce  within  three  months.     After  this  periocl  l>ut  little 
Ichangi?  ensues.     It    is  true  that  jx-rsii-tent  treatment  is  sometimes  fol- 
3o\ve<l  by  iR-netit,  but  even  when  treatment  has  been  persisted  in  steadily 
from   the  outset,  the  average  ease  must  l>e  regarded  as  having  it^aelied  a 
Istationary  eoadition  at  the  end  of  a  year.      Regarding  the  prognosis  in 
Ihemorrhage  in   other   regions  than   the  internal   eapside   we   must   \w 
guided   by  general  principles. 

Treatment. — The  first  iuilieation  in  the  a|>(vpleetie  seizure  is  to  place 

the  psitient  ujxjn  his  back,  with  the  head  and  sho(d<lers  slightly  elevated 

ind  witli  the  clothing  i(M)sencHl  aijoiit  the  neek  so  that  respiration  maybe 

in  no  way  imiK'KhHl.     Absobtte  (|Utet  is  of  course  necessary.      If  the  face 

Ih"  flushed,  the  pulse  full  and  bounding,  it  mav  l>e  justifiable  to  l>lecd, 

but  n'ganiing  venesection,  it  must  be  borne  in  mind  that  it  accomjdishes 

■little  gO(xl  unless  it  be  done  at  the  time  of  or  very  shortly  after  the 

Ijxiplectic  attack  has  cK'cun'<-«l.     We  should    remember  also  tlie  great 

liftieidty  sometimes  nn-t  with  iu  making  a  diagnosis  lietweeu  a  eerebi-al 

hemorrhage  and  an  apoplexy  due  to  other  exiuses.     Again,  it  must  be 

borne  in  mind,  while  venesection  may  lessen  tlie  anntunt  ut'  bloml  poured 

[)ut  into  the  bmin  or  may  possibly  prevent  a  fresh  hemt>rrhage,  that 

liould   the  apoplexy  be  due  not  to  hemorrhage,  but  k>  an  endiolism, 

k'cnesection  would  favor  the   fi>rmatioii   and  <'xtension  of  a  thrombus. 

'raeticjilly,  therefore,  unless  there  are  iudieations  that  cerebral  hemor- 

Iflui^  is  actually  taking  jilacc  at  ihe  time  itf  the  jihysician's  visit,  or  that 

^here  is  danger  of  a  resumptiou  of  the  bleeding,  il  is  sinfer  to  leave  vene- 

ction  nlone. 

A  phui  that  me<»ts  every  indication,  and  is  also  perfectly  safe,  is  to 

idminisier  a  brisk  purgative.     Inasnuich  as  tlu^re  is  marked  difficulty 

Hf  swallowing  in  the  average  case,  the  juirgativc  administeri'd  should  be 

small  bulk.     Croton  oil,  beeause  ot'  tlu'  jiromptncss  of  its  action  and 

of  the  smallness  of  the  ih)si*  reijuired,  often  {inswers  the  juirposc  very 

^^ell.     Tlie  writer  is  in  the  lialni  of  usijig  a  di-op  of  crotou  i>il  rtdjbetl  up 

^■rith  ten  grains  of  calomel.     This  condjination  is  readily  administered 

^^n  the  majority  of  cases,  and  is  a  very  efficient  ]>urg:itive.     The  calonu'l 

is  also  imiieated,  iis  tending  to  diminish  tlie  reactive  inflannnatiou  about 

he  clot. 

As  a  rule,  cupping  an<l  leeching  are  of  little  benefit,  and,  intleed, 
fiay  Ik*  provocative  of  positive  harm,  because  of  the  disturbance  and 
tandling  of  the  patient  which  they  necessitate.  In  thi>se  cases  in  which 
iie  jvitient  is  much  shocked  and  depressed,  and  in  which  the  pulse  is 
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feeble  or  intermittent  and  the  surface  cold,  stimulants  may  with  givat 
care  be  resr>rted  Uk    Alcohol  msiy  be  eriven  in  Kniall  quantities  and 
niiu'b  <liliit('d.     Carbonate  of  aninioniiini  may  al>o  be  used.     .Sinaj»i-ni-> 
to  the  epigastrium  are  of  value,  as  is  also  the  "  flying''  mustard  i 
^o  much  used   by  t!ie  oIcKt   praetitioners — a  nuistaril    plaster  w 
slitfted  from  phiee  to  plaee  anri  limb  to  limb.     Dry  lieat  by  mt;iii- 
hot  bottles  is  in  such  eases  also  of . "service,  although  one  must  Ix'  euKini, 
because  of  the  unconscious  c«mdition   of  the  |Kitient,  not   to  prodiur 
burns  which  may  subse(|uently  prove  very  tniublesome. 

In  cases  of  averagt!  seventy,  it  is  a  gtHwl  plan  tu  be  conservative  an«f 
to  limit  the  treatment  mox'ly  to  pttsitinn,  to  <piiet,  and  to  the  adminis- 
tration of  a  purgative,  especially  as  the  measures  ahtve  described  are  ut 
times  not  only  of  doubtful  utility,  but  may  even  be  productive  nf 
harm.  Bedsores  shouki  l>e  looked  for  and  guanled  against  as  much  as 
possible. 

Siune  years  ago  Htu*sley  suggested  ligation  of  ike  caroti<l  artery  in 
cerebral  liemorrhage,  inasmuch  as  he  had  observed  in  his  t'X|>erimcni> 
ujMrn  the  biTiius  of  monkeys  that  ligiition  of  the  carotid  controlled  vcn 
eiiectually  the  bk'cding  from  vessels  in  the  corresponding  hcmisplierp. 
A  serious  and  pnictical  objection,  however,  to  this  procedure  is  the  dif- 
ficulty of  making  an  aijsohite  diagnosis  of  cerebral  hemorrhage,  and  tin* 
fact  tliat  ligation  of  the  car<itid  in  a  cjise  of  thrombosis  would  in  nil 
probability  be  productive  of  great  harm.  There  is,  however,  one  clas* 
of  cases  in  which  I  Ix'tieve  this  expedient  should  be  (iirric*!  out.  I 
refer  particularly  to  the  ingravesirnt  hennuTliages.  If  in  a  given  ««•« 
presenting  all  of  the  ordinary  symptoms  id"  apoplexy,  with  the  exc«'j>tion 
that  the  loss  of  conscionsness  is  excee<lingly  slow,  gradual,  or  ineom- 
plete  aufl  the  |>aralysis  very  slowly  progit'ssive,  the  carotid  should  W 
tied.  This  procedure  was  actually  carried  out  in  a  case  by  Keen  an*! 
the  writer  with  the  result,  as  we  believe,  of  saving  the  life  of  the 
jjatient.'  Compression  of  the  cartttid  has  also  been  suggested  ami  ai 
times  carried  out.  This  expe<lient  offers  the  sanne  objections  as  ligation, 
and  should  be  limite<l,  like  ligjition,  to  the  ingravescent  form  ;  and  \wtv 
I  believe  it  to  be  inferior  to  ligation.  In  cases  also  in  which  tlie  sym|>' 
toms,  while  not  of  the  typical  ingravescent  form,  are  yet  thoM*  oi  » 
steadily  inereasing  [Jaraiysis,  the  writer  lielieves  that  ligation  shoidd  Ix* 
pnictised.  In  a  case  seen  by  the  writer  in  consultati4in,  in  which  »n 
ajMtplcxy  had  wcurred  at  four  oVhM*k  in  the  nujrning,  thert»  were  pm^ 
ent  at  first,  it  was  stated,  but  rirdinary  symptoms,  none  of  them  f»u- 
dnjyant.  Twelve  hours  later,  lumevcr,  the  symptoms  had  become 'bi- 
lateral ;  the  hemorrhage  had  evidently  burst  into  the  ventricles.  Ih'Tr 
is  a  <*as4"  in  which  ligation  at  the  pro(>er  lime  might  have  saved  lil''- 
Lsmphear '  atlvix'ates  surgical  interference  in  liemtirrhages  from  seiiti'i 
vessels  beyond  the  circle  of  Willis,  He  tfiiiiks  that  operation  slicnil'l 
lie  undertaken  as  in  alulominal  henKirrhjige.  Whether  this  expe*lit'iit 
ctui  be  app!ie<l  to  any  but  a  very  liniitcil  numlK'r  of  cases  remains  to 
be  seen. 

Keganliug  the  treatment   of  the  subsequent  [wisies  we  are  to  b^j 
guided  by  geneml  principles. 

'  Dercuni  ami  Keen  :  Jountat  of  ym-om  ami  Mmtnl  Diseaae*^  1894,  xxi.  5d6b 
*  Tnvi»icnons  of  the  Med.  Amx,  of  MUtouri,  1893,  271. 
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AVhen  the  immediate  and  alarming  ."^ynjj>toms  uf  an  apoplexy  Imve 
fiubrtidcd,- it  iii  not  unnsnal  to  admini?;ter  small  doses  of  some  mercurial 
in  the  ho|K?  of  influencing  the  ab>»)rptiou  tif  the  elot  or  the  rciiulting 
*  K^il  inflammatory  reaction  in  the  hnun.  Their  u>e,  ho\\ever,  is  based 
|w»n  tFieon.'tieal  iiMlicalions  only,  and  the  beiietit  derived  from  them  is, 
t4»  siy  tJie  least,  problematicai.  Besides,  we  should  be  eiii*eful  not  to  adti 
to  the  «lij<tress  of  the  apoplectic  stroke  the  sufferings  of  a  8alivati4>n. 
The  it»«lide»  are  also  not  infitHjuently  prescnbeil  with  a  view  of  stimu- 
lating: absorption  of  the  elot.  To  what  extent,  if  any,  ihey  actually 
assist  in  this  pn>ees8  we  do  nf»t  know.  However,  they  are  less  oltjee- 
tionable  than  the  merenrials,  and,  wliili'  [>ositive  good  canmtt  be  claimed 
for  tlieni,  they  cannot  be  accused  i.A*  jKisitive  harm. 

We  mu»t  rememljer,  farther,  that  very  cotnnion  setpiels  of  cerebral 

hemorrhage  are  rigidity  and  contracture.       Evidently,  while  extensive 

changes  an?  taking  jilaee  in  the  cord,  ^neh  as  secoiHlarv  degeneration, 

drugs  which  stimulate  or  excite  the  cord  are  to  be  avoidwl.     There  are 

two  errors  into  which  physicians  now  and    then  fall  :   The   first  is  the 

irainistration  of  strychnine.     No  drug  can  f>e  more  valueless  under  the 

rcumstanees.     It  surely  can  in  no  way  inttucnee  the  ptitliological  pro- 

iroing  on  at  the  site  of  the  hemorrhage,  nor  can  it  j>revent  the 

iih!ie<|nent  death  of  the  fibn^s  in  the  motor  tract.     On  the  other  hand, 

i,s  highly  prol)able  that  the  drug  is  priMluctive  of  harm.     If  is,  to 

i*gin   with,  a  |>owerfnl   m()t4>r  excitant,  and   apjn-ars   to  act   especially 

x.in  the  nmtor  gjmglion  of  the  cord.     Surely,  when  tlie  cord  is  already 

in  a  eomlition  i>f  hyper-excitability,  when  tlie  reflexes  are  abnormally 

I»ncrwi!<Hl,  and  when  the  muscles  are  in  a  condition  of  chronic  spasm,  it 
BRiinot  be  claimed  that  this  drug  is  indieated. 
k     Another  error  which  physicians  sometimes  commit  is  the  early  em- 
tloyment  of  electrii-ity.       In   (he  exjierience  rtf  tbr   writer  this  agent 
pay  be  productive  of  harm.     If  is  as  4'lcarly  contniludicatt-d  as  stryi-h- 
bine.      We  must  remember,  first,  that  in  palsies  of  cerebnd  origin  the 
motor  cells  in  the  anterior  cornua  of  the  spinal  cord  and   the  niotitr 
nerve  fibres  are  intact,  ami  that  for  this  reason  stimolation  of  the  nutri- 
tit^n  of  the  muscles  by  electricity  is  not   indicated.      Further,  t«>  use  an 
If  which  will  disturb  the  jK'ripheral  ])ortir>n  of  the  mott»r  appamtus 
tptestionable  value  when  eiirunic  patlioliigieal  changes  of  an  irrita- 
tive clwiracter  are  taking  place  in  tlie  spinal  cortL     The  early  use  of 
elretricity  is  therefore   tx»  l>e  condemned.      Only  at  a   relatively   late 
period,  when  we  have  reiuson  to  believe  tliat  active  changes  have  sub- 
'M'-il   both  in  the  coni  and  brain,  is  the  use  of  electricity  justiliable. 
Ir  -bould   he  employed   in  the  following  manner:  We  should  bear  in 
luintl  that  certain  mns<.'les  of  the  paralyzed  linilis  trnd  to  become  s[>astie 
nud  bring  about  the  secondary  contractures  which  we  have  descril>ed. 
Surely  it  is  bad  thera|X'Uti<^  to  stimuhite  such  muscles.     The  use  of 
p/i-rtneity  should  1m*  linuted  to  those  groups  of  muscles  which  opj}fute 
fii.    irroiips  concerned  in  prrMlueiug  the  contractures.     For  instance,  in 
fi|         "        the  faradic  current   to   the  arm  it  should  m^ver  he  apjjlie*!  to 
tjj  J-  or  to  the  flexor  and  pronators  of  the  fMrearm  ;  its  use  sbt»uld 

«Hs  enon'ly  limited  to  the  extensor  group  and  supinators.  On  the  other 
v^Qcl,  in  the  leg  which  tends  to  as^^ume  the  jxoition  of  extension  it  is 
^lie  flexor  mu!9cles  on  the  back  of  the  thigh  and  the  flexor  muscles  on 
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the  front  of  the  h'g  which  ueed  stimulation.  It  ^^hoiild  Ik*  adde<l 
tlu'  .'^lovvly  intt'rruj)t«/<l  faiiittic  currcnt  i.s  imlitiitctl  rather  than  ihc 
nijndly  iiittrniptt'd  cMrrfiit.  The  constant  galvanii"  onrreut  has  l.tccn 
sujrgcslt'd,  und  is  used  jit  various  ttnit's,  as  an  ainilication  to  tin- 
nitisi'le  ^Toiiiis  especially  conccnie<l  tii  the  eont noctures.  KeganJinjf  tlu* 
measure,  all  tltat  we  can  say  is  that  it  is  not  coiitraindicated,  but  that  il 
yields  little  appreeiaUle  benefit. 

A  very  vahiable  agent,  which  gives  not  only  a  sense  of  comfort  Ui 
tlie  jiatieiit,  hut  which  fnr  a  time  at  least  diminishes  the  eontra4*turt'>.  i- 
massage,  Wlien  iise<l  jiidieiously  and  when  etmihined  with  jw—ivf 
movenients,  the  rigidity  and  contraetures  may  hecome  distinctly  l«>~ 
ened.  It  ciiunot  be  regarded,  hMWOver,  as  nnich  more  than  a  jKilliativr 
agent. 

Attention  to  general  principles  of  hygiene  and  pro]X'r  living  are  the 
real  means  In-  which  actual  gnml  is  accomplished.  A  very  large  nnnilH-r 
of  hcniiplegies  recover  to  sueh  an  extent  as  to  be  abh»  to  walk  and  f" 
attend  to  matters  of  business,  and  there  can  be  no  doubt  that  many 
of  them  become  aeeustomed  tu  tin*  degree  of  jKilsy  from  wliich  tlu-v 
Slitter,  und  in  many  instances  actually  learn  t*)  disreg-:iixi  it.  Os'crH'atiiiL' 
and  excesses  of  all  kinds  are  of  course  to  l>e  interdicte^l,  and  the  |«atit'm, 
as  a  rule,  willingly  complies  with  tlie  rigid  instructions  given  him,  and  a» 
a  result  nuiy  be  rewa riled  by  an  amount  of  genend  physical  an<l  niental 
healtli  Lmkuown  betVire  the  seizure. 

The  treatment  of  sjHmtaiieous  meningeal  hemorrhage  is  that  of  onJi- 
nary  ajMiplexy.  However,  in  those  rare  cast's  in  which  a  gniall  hemor- 
rhage oi'cnrs  on  the  iinier  surface  of  the  dura,  giving  rise  to  signs  «'f 
8udden  and  pronounee<l  meningeal  irritation — symptoms  which  amie- 
tinies  closely  i*csendjle  a  meningitis— -free  juirgjition,  wet  cups  t4i  tlie 
back  of  the  neck,  and  even  venesection^  should  be  resorted  to.  It  i* 
almost  always  n<'ccssiirv  to  give  morptu'ne  hyp«>dennieally  in  ndicve  thr 
piiin,  as  the  hitter  is  so  severe.  Ice  to  the  head  is  also  frequently  of 
advantage. 

Traumatic  meuiugeal  hemorrhage  is  most  frequently  extradural,  a; 
in  by  far  the  greater  nundier  of  cases  the  source  of  the  henM»rrhagr 
the  midtlle  meningeal  artery.  Trephining  is  indicated,  and  the  site 
the  injury  generally  offers  a  guide  as  to  the  loeality.  However,  iwtiliz- 
ing  syntptoms  should  be  sought  i\n\  as  llun-  frcfjucntly  assist  n*  in 
accurately  determining  the  hjciition  of  the  clot,  li'  no  guide  is  oflVwl 
either  hy  hx-Jilizing  symptoms  or  by  kw^al  signs  of  tnuinia,  such  a> 
bruises  or  fracture,  the  opc-nitor  shonhl  tre|)hine  first  fivcr  the  anterior 
brancli  of  the  middle  meningeaU  and,  if  the  rlnt  Ix'  n<>t  discoven-d  lun:, 
be  shiuitd  imuie<hately  trephiiu'  over  the  posterior  bnmch.  The  do 
Ix'st  rcai'bed  iu  the  majority  of  eases  by  tre|ihiuing  ouv  and  a  ipui 
inches  behind  tin-  external  aui^ular  priM-ess  of  the  fmntal  Imiuc,  at 
level  of  the  out<'r  border  of  the  orbit  (Keen).  Hemorrliagc  fn»ni  tl 
posterior  branch  of  the  miildle  nu'ningeal  is  best  sought  for  by  a  treplii 
ojM'ning  made  at  the  same  level  as  the  preceding  <tne,  immetliately  U*k 
the  iKirietal  Ixjss.  (For  further  surgical  details  the  reader  is  referred 
works  uiKin  surgerj.) 
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Tx  addition  to  the  miliary  aneiirysm.s  wliich  play  so  imjvortant  a 
It  in  cerebral  homorrha^e,  hir^e  aneurysms  art*  oc'ca.siminlly  fimnd 
involvinjj:  tiie  larger  arterios,  t's|M.x"ia]ly  of  the  luist-.  JMo.^t  IVfijut'titly 
tlii'S**  aneurysms  are  found  in  the  nii<l<lle  eerelini!,  riml  imort'  often 
iipni  the  left  side  than  iijxtn  the  right,  Aiieurvsins  of  the  hii<i!ar  ar- 
vy  i»eeur  next  in  frecjueney.  Some  authors,  however  \t\  g.  Lehert 
nd  Killianlf  maintain  that  this  vessel  is  involved  imav  frt^qnently  than 
K'  middle  cerebral.  Third  in  frequency  apmnirs  to  be  the  internal 
rotid.  Aecoitliiiij  to  Goners,  the  other  eerehml  vessels  arc  involved 
the  following  order:  anterior  cerebral,  posterior  etHiiniunicating, 
nterior  coniniMnicatir»g,  vertebral,  posterior  cerebral,  and  inferif^r  cere- 
liar.  Accordintr  to  HoH'maii,  the  order  of  freipieiiey  is  as  follows: 
,  the  middle  cerebral ;  secon<l,  the  internal  carotid  ;  third,  tlie  ante- 
communiciitin^ ;  and  fourth,  the  basilar.  When  (x-enrring  ujmn 
ic  arteries  of  the  base  the  aneurysms  aiv  usually  seated  on  some  ex- 
j>ortion  of  ihe  vessels — /.  *'.  before  the  arteries  enter  the  sub- 
of  the  brain.  Most  fre(|nently  tliey  <M'eur  upttu  the  main  trunks 
of  the  arteries,  thougli  they  are  often  found  in  the  larger  bmnelies,  and 
»n.»  csjKX'ially  prone  to  tx'eur  at  jM>ints  <if  bifurcation.  Occasionally  one 
•cs«.d  is  the  scat  of  several  aneurysms  or  a  number  of  aneurysms  may 
found  upon  different  vessels.  They  may  also  wcnr  in  the  brain  sub- 
ituiwe  it5*elf,  but  this  is  excessively  rare.  Sometimes  an  anomalous 
[vesAcl   is  the  seat  of  the  disease. 

Etioi.O(jy  and  Pati!oL(k;y. — The  eerebnd  vessels  are  subject  to 

je  ^ime  dt^enenitive  changes  a*  other  vessels,  ami  any  lesion   that 

eakens  the  vessel  walls  may  lead  to  the  formatitui  of  an  aneurysm, 

rterio-sclerosis  plays  here  a  r6le  similar  to  that  winch  it  plays  in  the 

Ttimiation  of  aneurysms  elsi^where.     Moi*e  frequent ly,  however,  social 

uses  are  at  work,  such  as  embolism,  sypliilis,  and  trauma.     An  embo- 

us,  for  instance,  may  plug  a  vessel,  and  dilatation   may  en>nc  npon  the 

rdiac  side  of  the  obstruction.     At  (ftlier  times  the  embolus  may  l>e 

such  a  character,  perhaps  septic,  as  to  pnxluce  an  endarteritis,  which, 

.*cn  if  the  vessel  has  not  been   completely  jilugged,  may  lead  to  the 

rommtion  of  an  aneurysm.      It  is  not   infrequent,  tiierefore,  U\  Hml  as 

n  eti«>logieal  factor  more  or  less  nnirke<l  signs  of  endarteritis,  recent 

r  4»ld.      .As  might  be  ex])ectetl,  such  aneurysms  are  found  mairdy  upon 

the  middle  cerebrjd  artery.     Syphilis  is  also  a  potent  factor  in  the  pro- 

ductioD  of  intracranial  aneurysms  by  leading  directly  to  vascular  degen- 

tion.    The  basilar  arten*  is  es|>ecially  prone  to  sutler  in  this  way.   The 

lOtJiereen^bml  vessels  when  at^ectal  by  syphilitic  de|w>sit  are  more  prone 

»  present  signs  of  simple  Hbstrncticui-^/.  c.  tlirombosis  (see  p.  380). 

raimia  is   a    relatively   infiv([uent   eause    nf   intriK'ninial    aneurysms, 

longb  it  undoubtedly  is  <'very  now  and  then  the  true  cti<ilogical  taetor, 

1   it   ]»n»bably   brings  about  aneurysms  here  as  it  denes  elsewhere — 

lamely,  by  diriH^t  injury  of  the  vessel  wall  and  subsequent  inflammatory 

legenenition. 

i|M'  intnicmnial  aneurysms  are  usually  sacculated,  sometimes 
fin»j<'<'ting  from  the  ^ide  of  a  vessel  so  as  to  apjxar  sessile.  At  <tiher 
ime»  they  are  fusiform  or  cylindrical  in  shape.     EsjK'cially  is  this  true 
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of  aneurysms  of  the  basilar.  As  a  rule,  the  aneurysms  are  not  very 
large  ;  they  are  most  often  as  large  or  a  little  larger  than  a  pea.  Ex- 
ceptionally they  may  aitiiin  the  size  of  a  walnut  or  even  of  an  €^, 
They  consist  of  thiu-wulled  siics  and  are  true  iineurx'sms,  though  it  is 
not  impossible  that,  as  a  result  of  trauma,  a  false  aneurysm  may  be  pro- 
duced. Not  infrequently  the  walls  are  lined  by  dej^M)sits  of  fibrine  in 
various  stages  of  organiwition,  and  arrest  of  the  tlilatiition  may  Ir 
bronglit  aljout  in  this  way ;  even  complete  obliteration  of  the  aneuirsm 
may  take  phicc. 

An  aneurysm  having  formed,  it  compresses  more  or  less  the  sun 
rounding  nervous  tissue,  in  which,  indeed,  it  may  imbed  it^'lf,  aiwl 
tipectal  symptoms  the  result  of  interference  with  sjxrial  |M>rtionsi  of  thr 
brain  anil  cranial  nerves  may  be  presented  during  life,  Not  infrequently 
rupture  with  hemorrhage  into  the  brain  mxnirs.  Sometimes  an  aneurysjo 
will  en>de  the  skull,  and  even  pi'rfuration  of  the  latter  may  take  place— 
e.  ff,  inti>  the  pharynx,  uares,  or  elsewhere. 

As  might  be  expected  from  other  etiological  factors,  intracranial 
aneurysms  are  much  more  fitHpient  in  men  than  in  women,  and  are 
found  iu  those  iwritKls  of  life,  other  things  equal,  when  the  tenses  of 
vascular  antl  cardiac  disease  are  active. 

SvMiTijMs.- — The  general  symptoms  of  aneurysm  resemble  thosi?  of 
brain  tumor.  Headache  is  almost  always  present.  At  times  it  is  nia<If' 
worse  by  muscular  effort,  asi  by  stmining  at  stool.  Hebetiide  and  vertipi 
may  also  cK;cnr.  Convulsions  auil  vomiting  are  not  iufretpieut.  Ojitir 
neuritis,  however,  is  tlecickMliy  less  frequent  than  in  otlu-r  fonn>  of 
brain  tumor.  OceasifHially  aj)oplectifonu  attacks,  due  jHrhaps  to  sud- 
den distention  or  to  minute  ru]»ture  of  t!ie  aneurysm,  interrupt  the  i»n>- 
gress  of  the  affection.  Such  attacks  cannot,  however,  be  reganletl  as 
characteristic  of  aneurysm,  as  they  may  also  occur  in  other  tuniow. 

At  times  these  general  symptoms  are  accom|Minied  by  nmre  or  W 
marked  pidsating  seusfiticms  f>r  by  sounds  amlible  to  the  jwiticnt.  At 
other  times,  though  more  rarely,  a  distinct  aneurysmal  murmur  m;iy  Ik' 
discovered  by  careful  and  rc|K'ated  auscultation.  It  must  be  borm- in 
mind,  however,  that  such  sounds  may  be  present  in  other  tumors  than 
aneurysms.  Again,  it  is  worthy  of  note  that  they  nuiy  be  limited  to 
cx*rtain  situatiiuis — e.  g.  anteriorly  or  over  the  temporal  or  auricular 
regions — /.  e,  in  the  distribution  of  the  middle  eerebrsd  artery;  or  |ki** 
teni>rly — /.  /'.  in  the  distt'ibutinn  of  tlie  vessels  supphtnl  by  the  veile- 
brals.  On  the  wliole,  however,  it  must  be  admitt*:^!  that  hx-alization  "f 
the  sounds,  even  if  their  existence  is  definitely  determined,  is  both  rarr 
and  ditticult.  In  this  connection  it  is  also  well  to  remember  that  Opjien- 
heim  has  demonstrated  that  ana?mic  murmurs  may  l>e  transmitt<:Hi  fro^J 
tlie  vessels  of  the  neck  to  the  heail.  Very  frequently  an  aneurvfiiu  pl^^| 
duces  no  symptoms  whatever  unless  it  ruptures,  when  its  presence  raa^^ 
be  reveakHl  by  autopsy. 

Special  symptoms  may  be  present,  dejH^ndent  ujwm  the  location  of 
the  aneurysm.  For  example,  aneurysms  4if  the  mid<Ile  cerebral  may 
pr<Hlucc  symptoms  more  or  less  iniilateral  in  character — namely,  hemi- 
plegia and  often  rouvnlsions,  Apiin,  if  the  aneurysm  W  extensive  or 
be  situated  at  such  a  jmiul  as  to  involve  the  branch  given  off*  to  the 
third  frontal   convolution  on  the  left   side,  aphasia   may   be  present,   j 
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►'Hms  of  the  basilar  artery  may  give  rise  to  various  pontine  5ynii>- 
Thcre  may  be  niHlateral  paralyi*i.s  which  may  Ix*  attt>ndc'<l  by 
ihe  osiuil  tsigns  of  a  crossed  or  aitcmate  hemiplegia.  At  other  times 
the  pontine  symptoms  are  bilatenil,  antl  then  palsies  referable  to  both 
aide^  of  the  bcxiy  are  present.  Of  the  eranial  nerves,  the  fiftli  and  the 
fiunal  nerves  are  most  frequently  involved. 

When  aneurysms  occur  ujmn  the  internal  carotid — say  in  its  course 
thn»ugh  the  cavernous  sinus  4>r  just  beyond  tins — syraptoms  are  usually 
preSicnt  indicative  of  interference  with  the  tiurd  nerve.  The  |jaralysis 
of  the  thinl  nerve  may  at  tirst  be  limited  to  individual  branches,  but 
lat«r,  and  not  infrequently  early,  all  branches  seem  to  be  equally  in- 
volved. The  optic  nerve  is  also  apt  to  sutfer  from  comprcssitm,  so  that 
blindness  may  sooner  or  later  suj>ervene  on  the  affected  side.  It  is  iui- 
ptirtaot  in  this  connection  to  bear  in  mind  that  the  fulness  of  the  oph- 
thalmic veins,  cedema  of  the  conjunctiva,  of  the  eyelids,  and,  indiK*d,  of 
the  orbital  tissues  generally,  s«)  typically  seen  in  thrombosis  of  the 
cavernous  sinus,  is  absent  here.  Xot  imly  is  the  tiow  of  bkiod  U)  the 
cavernous  sinus  imperfectly  interfereil  with,  but  the  communication  with 
the  &cial  vein  is  such  as  to  relie\'e  any  venous  overfilling  that  may  be 
present. 

An  aneur>'sra  of  the  anteritjr  cerebral  artery,  if  it  pro<htce  symptoms 
«t  all,  may  do  so  by  interfering  with  the  optic  nerve  ami  giving  rise  to 
dimness  of  vision,  l>ut  no  oculo-motor  pdsies  are  ptvsent,  as  in  aneur- 
rams  of  the  internal  carotid.  Extensive  aneurysm  of  the  anterior  cere- 
bral nmy  of  course  give  rise  to  unilateral  symptoms  of  various  kinds, 
rh  as  hemiplegia  and,  if  on  the  left  side,  a])hasia. 
Aneur\'snis  of  the  jvjsterior  cerebral  may  give  rise  to  pontine  symp- 
toms, more  especially  crossed  hemiplegia.  Aneurysm  of  the  cerebellar 
arterie-s  cannot  be  diagnosticated,  siive  perhaps  in  very  exceptional  in- 
f»tanoes.  Aneurysms  of  the  circle  of  Willis  are  apt  to  give  rise  to  gen- 
en\\  •ivmptonis  only,  unless  they  Im*  stifficiently  lai^e  to  compress  neigh- 
tmring  structures,  such  as  the  optic  nerves,  optic  chiasm,  optic  tnict,  or 
cruru.  Pandysis  of  the  thiixl  nerve  withtuit  loss  of  vision  would  locate 
the  aneurysm  in  the  |M>sterior  commnnicatiiig  artery. 

Diagnosis. — When  the  anetirvsm  gives  rise  to  symptoms,  the  latter, 
n»  aln-ady  state<l,  may  resendde  those  of  brain  tumor.  They  may  be 
distinguishetl  from  the  latter,  however,  by  the  facnl  symptoms  suggest- 
ing h>cation  in  a  sj>ecial  vessel  at  the  base;  sec<uidly,  in  the  iiifretoient 
Ofvnrrence  of  optic  neuritis.  If  aneurysm  at  the  base  be  sijs|>ceted,  we 
iii.'iy  clitlerentiate  lietween  the  various  vessels  upon  the  lines  that  have 
ainfaily  bK*en  indicated  in  the  discussion  <tf  the  Symptoms  (p.  3H(>).  Thus 
au  aneurysm  of  the  anterior  cerelirfd  may  give  risc»  to  imiKiirment  or 
W-^  »»f  vision  U]M»n  one  side,  and,  if  sntiiciently  large,  to  hemiplegic 
"vinptttras  on  the  opposite  side  of  the  brMly.  (>c»do-ratitor  palsies,  it 
*  1  be  remembered,  will  be  absent.  If  the  aneurysm  Ix*  u|Mm  the 
.  ud  wirotid,  on  the  other  han<l,  loss  nf  vision  in  the  eye  of  the  same 
i<ie  sooner  or  later  follows,  and  there  are  also  |>resent  marked,  generally 

ly,  signs  of  oculo-motor  palsy.     If  the  aneurysm  be  upon  the  poste- 

communicating,  otndo-motor  palsy  may  be  present,  but  in  this  in- 

without  ijn|»airment  of  vision.     If  the  posterior  cen'bral  be  in- 

],  oculo-motor  symptoms  are  again  present,  anti  alsu  without  loss 
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of  vision^  hut  now  acctuiipanifd  by  a  bemiplegia  of  tlie  op|>osit«  side  vi 
the  btwly,  due  tu  the  pix^ssure  of  the  aneurysm  iijmju  the  cru!>. 

An  apoplexy  due  to  the  rupture  of  an  aneurysm  is  attended,  a.-*  a 
rule,  by  very  pronuuueed  syniptoni.s.  However,  at  times  the  escaj>e  of 
bloixl  is  so  gradual  that  the  symptoms  come  on  comparatively  sIomIv. 
r>iagnostie  features  of  a  difierentiat  value  of  an  a|xipiexy  due  to  intra* 
cranial  aiietu-ysm  arc  wanting.  However,  a  rupture  of  an  anenr)>ni  i^ 
perhaps  suggestitl  when  the  apoplexy  is  very  uronimnrtHl,  and  is  atyj»i- 
eal  as  repirtls  the  motor  sym[ttoms,  and  also  wlien  sneh  symptoms  iKrwr 
in  a  jKTson  the  suhjeet  of  syjihilis,  of  disease  of  the  heart,  or  when  tlunr 
is  a  history  of  seven*  trauma  cff  the  bead  ;  in  ever}'  instance,  howeviT, 
other  eonditions  must  if  possible  be  exelmled. 

PliOtiNosis. — If  the  diagnosis  has  been  actually  established,  the  prtifr- 
nosis  is  neeeswirily  .serious.  By  far  the  larger  nnmlM?r  of  aneurk'sms  nf 
the  hmin  rupture  sooner  or  later.  The  einirse  of  aneurysms  of  the  brain 
is  relatively  rapid — more  rapid  tlian  that  of  tumors.  Their  duraiioii 
without  rupture  appears  to  depend  to  some  extent  ujK)n  their  ori^ji. 
Aneurysms  the  result  of  an  infecting-  embolus  pursue  a  much  m<jre  wjiid 
course  than  aneurysms  due  to  simple  degenemtive  jm^cesses  in  the  vi*~ 
Bcl  walls  or  to  sj>ccifie  disease.  Some  cases  rupture  after  they  have  l>etii 
under  observation  for  a  few  weeks  or  months.  Others,  again,  may  Jier- 
sist  for  a  number  of  years. 

Treatment. — As  in  aneurysms  elsewliere,  two  mcthotis  of  treat- 
ment are  applicable — /,  t\  medical  and  surgical.  Internally  the  icdiiii* 
of  potassituu  may  be  given,  and  it  apjx-ars  to  act  as  it  does  in  aneur)sm5 
of  other  vessels.  We  must  retnendter,  also,  that  syphilis  is  a  not  infpi'- 
quent  cause  of  aneurysms  cd'  tlu'  base  of  tin*  brain,  e-pecially  of  the  |miu% 
and  that  this  may  explain  the  m-easional  value  of  the  ioditle  «>f  potas!?iuin. 
Laxatives  should  also  be  administered.  A  non-stimulating  diet,  a  K\m\ 
life,  the  avoidance  of  all  excitants  or  exposui-e  shouUl  l>e  advistHl.  If 
the  diagnosis  of  aneurysm  be  reasonably  well  establi>lK*il.  it  is  perfectly 
prttper  to  attem[)t  surgical  iuterfereuee.  This  has  been  chuie  rej»eatttlly 
in  aneurysm  of  the  internal  carotid  by  ligation.  In  aneury.-m  of  tlif 
basilar  it  wouhl  l>e  j>erfectly  justifiable  to  attempt  ligation  of  llie 
vertebrals. 


(EDEMA  OF  THE  BRAIN. 

EtioivOGY. — ^Edema  of  the  brain  is  an  affection  that  is  always 
secondary  to  some  other  palbulogieal  condititui.  It  cannot,  thercloit, 
be  reganied  as  a  distinct  clinical  entity.  For  instance,  <e<h"nm  ef  tl»«* 
bmin  is  met  with  in  such  cases  of  extensive  disease  of  the  intracninwl 
structures  as  are  aecninitanieil  l>v  cousidembte  loss  in  volunie.  Hen' 
the  (edema  of  the  l>min  tissue  auil  of  the  mcmltnine  is  com|K'nsatorv  In 
ehanicier.  A  notalde  example  of  onlema  due  to  this  caUK'  is  seen  in  li"' 
bmin  in  advanee<l  paretic*  dementia.  Again,  all  causes  of  obstruction  in 
the  ciivnlation  within  the  ci*auium,  such  as  occlusion  of  the  siiiuf<*t 
es|>ecially  of  the  longitudinal  siiuis,  may  result  in  tedema  of  the  brant. 
CaUHes  of  nbstructiou  of  the  general  venous  ciividation,  more  cspf 
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Cially  disease  of  the  heart,  may  also  [jriKlaee  tliis  oumlitinn.     Thus  it 

may  Ix?  met  with  iu  the  terminal  perimls  of  mitml  itisnlficiency,  or,  nii 

the  other  haiul,  in  mitral  stenosis.     It  also  occurs  in  the  last  stiigt^s  of 

HBright's  <lisea*e,  and  is  ctmmionly,  if  not  always,  ]>resenf  in  iincniia. 

^hjufenia  of  the  brain  is  also  met  as  the  result  of  aeiite  aleoliolic  intoxiea- 

^kon.      Frefjuently,  too,  fedeiua  of  the  brain  substanee  ami  membranes  is 

^■Det  with  in  general  infections  *liseases,  even  when  tlieix'  has  not  Ik'cu 

present  n  frank  meningitis. 

The  SYMPTOMS  of  <tHlema  of  the  bmin  are,  as  a  rule,  overslun lowed 
by  those  of  the  disease  to  whieh  the  ledema  is  due.  However,  drowsi- 
■neiss  stUjK»r,  or  unconsciousness  more  or  less  markeil  are  aniou^  the 
B#pecial  symptoms  present.  It  is  not  improbable  that  the  ennvulsions 
Knet  with  in  nnemia  are  really  due  to  the  eoneomitant  ce<lema  of  the 
Hbrain.  In  this  connection  also  we  should  bear  in  mind  the  *K'easional 
^■)c>eurrpnce  of  nnemic  hemiplegia  or  unemie  hemieclampsiaj  the  symp- 
^*toms  of  which  are  probably  due  to  fedema. 

The  TREATMENT  of  cerebral  ledema  is  of  course  the  treatment  of  the 
underlying  disease. 


CEREBRAL  ANiE3MIA  AND  HYPEREMIA. 

It  wns  formerly  the  custom  to  speak  of  ansemia  and  hypenemia  of 
•  brain  as  though  they  were  well-defineil  (*linieal  entities.  There  is, 
bowcver,  reason  to  Ix^Heve  that  these  conditions  are  very  rare,  at  least 
primary  aft'eetions.  The  n'searcbes  of  Geigel  have  sh<nvn  that  large 
luctuations  in  the  sum  total  of  bhxKl  iu  tlic  vessels  of  the  brain  do  not 
pur,  and  it  is  extremely  probable  that  the  symptoms  present  in  a  given 
are  due  rather  to  the  rnie  of  the  flow  of  \y\*Mn\  through  the  vessels 
in  to  their  being  unusually  full  or  unusually  empty.  Acconling  to 
Jiis  view,  a  slowing  of  the  How  of  the  blo<Hl  through  the  brain  means  a 
If^.-tened  interchange  between  the  ti^isue  of  the  brain  and  the  l>b.»od, 
nd  symptoms  are  present  corresponding  to  anjemia  ;  convei-sely,  an 
ocrease  in  the  rate  of  tlie  blotKl  gives  rise  to  the  symptoms  of  hyjier- 
Mnis-  AVhatever  may  be  the  wal  jiatliologieal  condition,  we  must  bear 
in  mind  that  it  is  in  the  vast  majority  of  cijses  secondary  to  general  dis- 
tarbamvs.  We  should  remember,  furtlier,  that  the  symptoms  of  nervous 
"txhansticm  are  not  tlinse  of  cerebral  anicmia  ;  in  the  past  the  cerebral 
Bymptoms  of  neurasthenic  subjects  were,  only  \wv  fre«piently,  falsely 
ittribnttni  to  this  condition. 

Symptoms  op  Cerebral  An-EMIa.— The  symptoms  of  undoubted 
rrebnil  aniemia — such,  for  instance,  as  «x?cnrs  in  excessive  general  loss 
ftf  bhwHi — consist  of  ringing  in  the  ears,  dimness  or  loss  of  vision,  <lila- 
iti<»n  4if  the  pupils,  vertigo,  nausea,  vomiting,  headache,  mental  con- 
tusion and  delirium,  insomnia,  ami  att^ieks  of  fainting.     If  the  patient 
3ie  down,  the  symptoms  are  generally  lessened,  and  this  is  true  to  a 
iter  extent  when  the  head  is  made  to  assume  the  position  of  the 
owest  or  most  |)endent  portion  of  the  bixly. 

Symptoms  similar  to  those  met  with  as  the  result  of  exhausting 
bcmorrhage  arc  such  as  accompjiny  an  onlinary  attack  of  fainting  or 
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any  other  sudik'n  arrest  of  the  lioart's  action.  General  aniemia  and  tin- 
varioiLS  diseases  of  the  bhxni,  chlorosis,  leucfemia,  and  the  varioii* 
cachexias  and  inanition,  may  he  twcasionally  acconi})anied  by  cerebral 
symptoms  suggesting  cerebral  anflsraia. 

Symttoms  of  Cerebral  HvrEit.EMiA. — Like  anemia,  hyijenemia 
of  the  bniin  is  generally  accompanied  by  symptoms  of  some  gt-iunl 
afieetion.  It  is  present  in  two  forms — active  or  arterial  and  pa*-sivt  or 
venous.  It  is  probut>le  that  the  synijitonis  presented  in  the  initial  stacrt- 
of  meningitis  and  of  some  of  ttie  exanthcnnita  and  simple  febrile  aflw- 
tions,  are  due  to  an  active  cerebr.d  liy|»enemia.  Among  tliem,  as  jg  well 
known,  are  such  symptom!?  a,s  photophobia,  auditory  hy|KTft^tho6ia,  con- 
fnsion  of  thonght,  headache,  and  delirium.  At  otiier  times,  t<x>,  it  is  not 
improbable  that  hypertrophy  of  the  heart,  even  when  the  latter  is  com- 
pennatciry,  is  aeeompanieil  by  active  cerel>ral  congestion.  In  such  p«T- 
sons  unusual  exertion  or  the  taking  of  stinudants  so  excite:?  the  lieart'^ 
action  a.s  to  give  rise  to  a  sense  of  fulness  in  the  head,  headache,  thn»l»- 
bing  sensations,  cerebml  excitement,  timiitus,  vertigo,  and  inPonnuA. 
Whether  hyperfemia  of  the  brain  rn'curs  as  a  e<tniplieation  of  neuras- 
thenia is  extretnely  problematical.  It  is  probal>le  tliat  the  s-ymptom- 
in  the  last-mentioned  affection  are  due  to  the  exhaustt^  condition  of 
the  nerve  centres,  iind  not  to  any  disturbance  of  the  circulation. 

Passive  eerebnil  hypenemia  or  venous  congestion  results  more  espp- 
cially  from  general  obstruction,  .sucli  as  is  |)resent  is  disca-se?  of  tbr 
heart — for  example,  mitral  stenosis  and  obstruction  of  the  vena  cava. 
It  is  al sri  met  with  in  emphysema.  The  symptoms  of  |iassive  ccnltwl 
hyjieriemia  are  not  well  defined.  There  is  often  a  dull  headache,  sonu' 
tendency  to  somnolence,  and  general  weakness.  The  sympt<.)ms  ven 
much  resemble  those  met  with  in  cetlema  of  the  brain — a  c^jnditinn 
which  is  doubtless  fretpiently  aa-aoeiatetl  with  passive  hyjKTiemia. 

The  TREATMENT  ttf  ccrelmd  amemia   or  of  cerebral   hypenemia  is 
naturally  the  treatment  of  the  associatetl  and   underlying  conilitinn^ 
Thus,  tile  treatment  of  amemia  assoi'iated   with    loss  of  bhKtd,  elili»- 
rosis,  lencicmia,  general  anremia,  and  the  various  cachexias  i.s  of  cour?* 
the  treatment  of  these  various  slates.     Similar  remarks  apply  to  c^rv- 
bral   hyjH'nemia.     Thus  in  the  case  of  disease  of  the  heart  attendinl  bv 
general   venous    obstruction    our    remedies   are  to   l>e    directed  to  thi< 
condition   primarily.      In   the  case  of  suppressed   nicustruati<m  or  of 
threatened  apo()lexy  the  remedies  especially  apjilieable   to   thest^  nni- 
ditions  are  to  be  employed,     8ym[)toms  of  heat  and  fulness  of  htwl, 
ringing  in  the  ears,  vertigo  occurring  in  plethoric  j>ersnns,  shouM  U* 
met  by  active  purgation,  general  or  hx^al  bIo(Kiletting,  and  the  a<lniini^- 
tration  of  bronrutes.      If  there  slmuld  be  reason   to  helii've  that  a  «i?*-'    , 
of  neurasthenia  is  eoinpHeated  by  ecrehral  hypenemia,  we  should  entpl^^H 
t(^gether  with  other  nnxies  of  treatment,  the  bromides,  and  especial^H 
ergot.     Hot  foot-baths  or  sitz-batlis  are  also  to  be  borne  id  mind. 
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THROMBOSIS  OF  THE  SINUSES  OP  THE  DURA  MATER. 

Thrombosis  of  the  sinuses  of  the  dura  mater  possesses  a  peculiar 
importance,  because  of  the  relation  which  the  sinuses  bear  to  the  venous 
circulation  of  the  brain,  to  various  cranial  nerves  and  sense  organs,  as 
well  as  to  certain  portions  of  the  extracranial  venous  circulation.  There 
are  present  various  general  symptoms  indicative  of  gross  intracranial 
lesions,  and  in  addition  various  external  phenomena,  such  as  localized 
pain  and  tenderness  and  swelling  at  certain  points — points  at  which  the 
lutrac'ranial  and  extracranial  venous  circulations  communicate.  Thrombi 
in  sinuses  owe  their  origin  to  two  distinct  conditions :  First,  there  may 
be  present  an  altered  state  of  the  blood,  which,  when  associated  with  a 
feeble  circulation,  may  lead  to  deposits  of  fibrine.  Such  conditions  are 
present  in  various  adynamic  states — for  example,  in  the  last  stages  of 
phthisis,  in  grave  chronic  diarrhoea,  in  typhoid  fever,  in  cancer,  in 
chlorosis,  in  profound  ansemia,  and,  at  times,  in  general  septic  condi- 
tions. Thrombi  occurring  under  such  circumstances  are  more  frequently 
found  in  the  longitudinal  sinus  than  elsewhere.  The  slow  rate  of  the 
blood  current  in  this  sinus,  as  well  as  the  shape  of  its  cavity  and  the 
numerous  trabeculfie  which  traverse  the  latter,  presents  conditions  pecu- 
liarly favorable  to  the  formation  of  thrombi.  Thrombi  of  adynamic  or 
hemic  origin  are  practically  never  found  in  the  other  sinuses. 

The  other  conaitions  which  lead  to  sinus  thrombosis  are  purely  local, 
and  consist  either  of  a  lesion  of  the  sinus  wall  or  of  inflammation  of 
veins  emptying  into  or  communicating  with  the  sinus.  The  most  com- 
mon cause  is  inflammation  of  the  wall  of  a  sinus  due  to  disease  of  some 
contiguous  structure,  such  as  purulent  otitis  media  with  disease  of  the 
temporal  bone.  Brain  abscess,  meningitis,  or  suppurative  inflammation 
of  any  cranial  bones  contiguous  to  sinuses  may  give  rise  to  thrombosis. 
Suppurative  inflammations  of  certain  cavities  whose  venous  supply  com- 
municates with  the  sinuses,  such  as  the  orbit  and  the  nares,  may  also 
give  ri-se  to  this  condition.  To  the  list  of  causes  we  should  also  add 
inflammation  of  various  structures  external  to  the  skull,  such  as  phle- 
bitis, cellulitis,  erj'sipelas,  and  carbuncle.  Wounds  of  sinuses  and  frac- 
tures of  the  skull  also  occasionally  lead  to  thrombosis.  Sonnenbui^ ' 
records  an  interesting  case  of  shot  wound  of  the  head  foUowed  by  throm- 
bosis of  the  cavernous  sinus  with  characteristic  symptoms. 

A  clot  having  formed  in  a  sinus,  it  may  extend  into  the  veins  of 
the  pia  mater,  and  as  a  consequence  the  flow  of  the  blood  in  these  veins 
is  arre?5ted,  and  the  areas  of  the  brain  which  they  supply  may  lx?come 
at  fir>it  twlematous,  and  later  undergo  destruetive  softening.  If  the 
thrombi  occur  at  certain  jK)ints  at  which  the  extracranial  veins  com- 
municate Mrith  the  intracranial  venous  circulation,  various  local  swellings, 
a.*  alrea<ly  stated,  occur,  and  in  such  case  striking  and  characteristic 
iivniptoms  make  their  appearance.  In  structure  the  thrombus  consists 
usually  of  a  laminated  clot.  When  it  owes  its  origin  to  purulent  disease 
of  lx>ne  or  of  some  cavity,  it  may  itself  be  purulent.  Later,  indeetl,  by 
extenr^ion  into  the  veins  of  the  neck  it  may  give  rise  to  general  pyaemic 
infection  or  to  metastatic  abscess  of  the  lung.  By  far  the  greater 
numl)er  of  thrombi  of  the  sinuses  follow  purulent  disease  of  the  mid- 

»  Berlin,  klin.  Wochenttchrift,  May.  1890. 
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nlWted  by  AljM^rt,'   118   foUnwed 


other  coDditions. 


die  ear;  for  instance,  of  12H  ctisc? 

chronic  dit?cui^o  of  this  stnictLirc.''  8iniis  thruInhotoi^  occurs  raosl  fre- 
quently in  youth  and  early  adnlt  lifi' — that  is,  between  seventeen  and 
twenty-six  years  of  age.  A  relativ-ely  large  number  of*  thronibogei?  of 
the  siiuises  t)ceur  in  infancy,  more  es|»eeially  in  the  lirst  three  years  of  life. 
These  arc,  however,  ihie  to  various  adynamic  conditions,  exhattsti 
diarrhoeas,  and  febrile  affections. 

Symptoms, ^ — Thrombosis  of  a  sinus  gives  ris*'  to  t \vn  grouns  of  sy m| 
toms — namely,  general  and  speeiaL     One  or  the  other  of  tfiese  grt»ui 
may  predominate  according  to  the  location  of  the    lesion.      Thus  m 
thromlius  of  the  longitudinal  sinus  the  symptoms  may  be  so  genenil 
that   they  may  not  be  recognized,  and  the  lesion  niiay  only  be  detwud     ■ 
at  the  autopsy.       Occasionally  als<t  the  symptoms  may  be  masked  b|H 


More  fretiuently,  however^  decided  general  synipton 
are  present,  such  as  severe  lieudache,  Vfuinti ng,  rigtrrs,  fever,  and  '^lor 
pulse ;  at  times  also  convulsions,  and  even  rigidity  iif  the  back  of  rlir 
neck,  may  be  observed.  The  patient  is  also  apt  tof)e  doll  and  e«)nfu.><'<i. 
or  he  may  be  delirinus,  somu(4ent,  or  stujmrous.  Sometimes  plsies  an- 
addcil,  and  these  may  be  pronouncetl  and  bemijilegic  in  ty|x^,  and  are 
due  ap{«irently  to  interference  with  the  circulation  of  vnrious  eortitd 
areas.  When,  as  is  not  infrequently  the  case,  a  thrombus  of  a  sinus ii, 
complicated  by  a  purulent  meningitis  or  Ijrain  abscess  other  syrapto 
are  added  which  may  complicate  and  obscure  the  symptoms  of  sinu 
disease. 

The  varifttis  gcucntl  symptoms  which  we  have  delfdhMl,  it  can  mdily 
lie  seen,  are  of  themselves  of  but  little  value  in  making  a  diagiiois 
Indeefl,  a  diagnosis  of  sinus  thromlmsis  can  only  be  made  when  certaia^ 
special  symptoms  are  present  which  point  to  <>bstniction  of  a  siniu 
It  is  evident  that  these  syntptttms  vary  with  the  particular  sinus  in 
volved,  and  it  will  1r*  necessary  for  us  to  studv  the  symptoms  presente 
by  thrond>us  of  the  lateral,  longitudinal,  and  cavernous  sinuses  )-c\i 
rately  and  in  detail. 

Fr(tm   what    has    been  stated    in    regai"d   to   the   relation   of  sint 
thrombosis    to  disease   of  the   middle   ear,  it   can    be    readily  under- 
8t(»<Hl  that  tbromlM>sis  occurs  far  more  frequently  in  the  lateral  sinufij 
than  elsewhere.       The    most  comuufu  cause  of  di.sease  of  the    later 
sinus  is  cari<"s  nf  the  petrous  bone,  the  caries  in  turn  depemling  \i\n 
disease  of  the  middle  ear;  therefore  in  thrombosis  of  the  latend  sinj 
evideuces  of  clirouic  intlammaeion  of  the  middle  ear  arc  usually  pr 
ent.      Not  infrequently  the  sinus  thmndnjsis  i^  preceded  by  a  tjCM 
earache  or   intense    headache.      Later   on,  when  the    thr^kmlxisis 
become  established,  fever,  pya^mic   in    ehanicter,  vondting,  and    Of 
neuritis  may  be  added.      Rarely,  nystagmus  has  been  uote<l.     When 
involvement  of  a  sinus  is  comjilcte  special    synqitoms,  due   to  inti 
fercncc  with  ific  veins  which  communicate  with  the  extracranial  veil 
arc  present.     The  lateral  sinus  communicates  with  these  veins  by  m< 
of,  first,  a  small  vein  which  |>asses  tiirough  the  posterior  cotulyloid  fo 
men,  and,    secondly,    by   me:ins    of  another   snudl    vein   which    jwis 
tiirough  the  mastoid  fctramen  (see  Figs.  51  and  52).     The  latter,  which 

I  Journ.  Amer.  Mrd.  ,l«of,.  1892,  xlx.  pp.  690,  725. 

'  See  also  J&nsen :  Arehivf.  Ohrenheilk.,  LcipKtg,  1893,  xxxv.  mnd  xxxvi. 
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most  important,  CMnimunieates  with  the  pctstcrior  auricular  vein, 
[indirectly  witli  the  (xrripital  vein  aiul  external  ju^nhir.  When  the 
^il  dinus  is  obstnietetl  there  is  veiums  fulness  and  <etlema  hack  of 
[car  in  the  mastoid  antl  tKieipital  regions,  live  swelling  is  also 
per  to  pressure,  and  espeeialh'  so  over  the  mastoid  foramen.  Bennett 
illed  atteation  to  this  |M«nt.'     Fnrther,  inasmuch  ob  thrombosis  of 

Fio.  51. 
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I  communications  existing  between  the  lateral  and  cavernous  alniues  and 
be  external  velnt,  indicated  in  the  figure  by  ■  i  Leube). 


bitcml  sinus  cuts  off"  the  flow  of  hlofKl  into  t!i<'  internal  jugular  vein, 
external  jugular  empties  itself  more  readily  into  theeomnion  trunk. 
fcfore  this  last-named  vessel  is  less  full  than  ttie  cori'esponding 
M  of  the  opposite  side.  This  symptonu  as  has  l)een  |w>inte<l  out  by 
bard,'  In-eomeh  more  evident  by  etfi>rts  at  inspiration.  In  stout  ])QT- 
however,  it  i§  sometimes  dilheolt  to  judge  of  the  relative  fulness 
ves*icls.  Again,  if  the  t)irond>UH  has  existetl  sutJieieutly 
1898,  li.  pp.  619,  lOOl.  » I>cu(Mche  KtiniJt,  1867,  ix.  p.  487. 
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long",  it  may  extend  from  t\w  lateral  g.inus  into  the  internal  jc 
vein  for  such  a  (iit^tanee  as  to  block  the  communication  of  \X\h  \\. 
with  the  external  jugular.  It  can  \y^  readily  seen  that  in  i^uch  case 
external  juj^nlar,  in,stead  of  being;  less  prominent  than  normal,  is  unus*^ 
ally  distendwl.  P^nrther,  if,  ay  just  stated,  the  thronilius  extends  into  the 
internal  jugular  vein,  the  signs  of  deei>-seated  phlebitis  of  the  neek  an 
present.  There  is  tenderness  over  the  course  of  the  internal  jugular. 
and  the  vessel  is  firm  and  resistant  to  the  touch—/,  v.  cord-like.  The 
patient  also  tends  to  incline  the  head  toward  the  side  of  the  inflanitil 
vein,  80  as  to  relieve  the  tension  upon  the  vessel  as  much  as  possible,  Ui 
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well  as  to  relax  the  adjacent  muscle.s.     Septic  infection  of  the  lung  an 
general  sepsis  tx-cnr  as  the  disease  advances.     In  rare  cases  there  mS 
be  excessive  slowing  of  t!ie  pulse,  hoarseness,  aphonia,  si-Mism  of 
sterno-mastoid  and  traj^zins,  difficulty  of  deglntitlon,  and  evenint" 
ence  >vith  respiration.     W'hen  wenrring  the,s<:'  symptoms  are  properly  1 
be  attributed  to  irritation  of  tfie  pneomogastric,  spinal  accessor)',  an 
glosso-pharvngcal  nerves:  these  structures  are  involve*!  in   the  jugull 
fonmien^  where  they  accompany   the  jugular  vein.     Inflammation 
the  vein  sutlieient  to  involve  these  contiguous  structures  must  lie  ol 
high  grade,  proliably  always  pnndent.     It  must  be  repeated,  howevi 
that  involvement  of  these  nerves  is  rare. 

Thronil)osis  of  the  cavernous  sinus  is  much  less  common  than' 
of  tin'  lateral  sinus,  but,  like  the  latter,  may  be  dne  to  the  extensioD  o^ 
inflammation  from  contiguous  structures :  wcasionally  both  lateral  an^^ 
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ivemous  sinuses  are  involved  at  the  same  time.  Deeiv^eated  headache 
and  other  general  symptoms  already  detailed  are  present,  hut,  as  in 
ihrombosifi  of  the  hitend  siiiu^,  tlie  y|K'eiaI  sympt4ims  are  the  moj^t  im- 
portant. They  are  very  jstrikin^.  liia.smneh  as  tiie  ophtliahnie  vein 
empties  directly  into  the  eavermtus  s^inlI^^,  ohstnirtion  of  the  latter  givL't* 
rise  to  cpdema  of  the  eyelidi*,  cedema  of  the  conjunctiva,  and,  it  may  he, 
cetienm  of  the  up|>er  part  of  the  face.  The  eyeball  also  may  he  very 
pn»minent,  and,  if  an  i>phtlialmic  examimition  he  made,  the  retinal  veins 
are  found  to  i>e  swollen  and  tortuous,  and  in  addition  there  may  he 
a-^lema  of  the  retina  and  of  the  optic  disk.  If  tthstruetion  of  the  sinus 
be  complete,  the.se  symptoms  may  he  aecentuateth  There  may  also  he 
venous  pulsation,  and  retinal  hemorrhages  may  he  noted.  If  the  throm- 
bus be  septic  in  character,  purulent  iniHammation  of  the  connective 
ti-HHue  of  the  orbit  may  result.  In  addition,  various  palsies  of  ocular 
muficles  may  be  noted,  and  tliere  may  fic  exquisite  tenderness  and  pain 
in  the  ophthalmic  distribution  of  tlie  fifth  ;  assfxualed  with  this  sym|>- 
tom  there  may  even  ixmr  a  uenro-jmndytie  ophthalmia.  These  symp- 
toms can  xery  readily  be  understood  wlien  we  reHeet  that  the  m-ulo- 
inotor  nerves  and  the  ophthalmic  branch  of  the  fifth  are  enclosed  in  the 
wall  of  the  sinus,  while  the  imthetic  and  abducent  nerves  jmss  directly 
thnai^h  it. 

In  thrombosis  of  the  superior  longitudinal  sinus  symptoms  pointing 
to  some  g:eneral  morhiil  condition  are  alnn>st  invariably  present.  Tlie 
lesion  occurs  not  infrequently  in  various  Unx  adynamic  conditions  in 
childhood,  such  as  result  from  chronic  exhausting  diarrhreas  <ir  hmg- 
continued  fevers.  It  \^  therefore  often  sjwkeu  of  as  "  marantic  '*  in 
origin.  It  may  occur  under  similar  conditions  in  adults,  l)ut  i'rcqueutly 
escapes  recognition,  the  symptoms  K-ing  frequently  masked  by  tlmsc  of 
the  geneml  disease.  As  in  olistructton  of  the  other  sinuses^  sjx'eiul 
»)'raptoms  are  present ;  for  example,  not  iufrecpicntly  nuirkcd  cjiistaxis 
cUiiue??  from  distention  of  the  veins  of  the  uasid  cavity.  The  latter,  it 
roust  l)e  remembered,  are  in  direct  commnntcatitm  witli  the  longitudinal 
ouitis  (sicc  Fig.  51,  p.  303).  There  is  also  cyanosis  in  the  distrilnition  of 
me  anleri<>r  facial  vein  and  redcma  of  the  veins  nf  both  temporal  and 
jmirieJal  regi»»ns,  si)r"eading  up  to  the  vertex.  This  o'dcma  is,  as  a  rule, 
<jiiite  marked  in  cliildrcu,  and  is  *luc  t(>  the  arrest  of  the  flow  of  bloiMl 
tn)m  the  external  veins  into  the  longitudinal  sinus.     Tfiis  cotnnuinica- 

En  tjikos  place  through  the  veins  of  Santorini,  which  pass  through  the 
rietul  foramina  (see  Fig.  51).    In  children  the  fontanelies  become  dts- 
mI^mI  and  prominent.     This  is  due  to  the  increase  of  intmcmnial  pres- 
mix%  the  result  of  the  arrcste*!  outflow  from  the  veins  <if  the  convexity. 
might  be>  expected,  hca<Iachc,  vomiting,  somnolence,  delirium,  stupor, 
»1  coma  are  common.     Symptoms  indicative  of  interierence  with,  nr 
tual  obstruction  of*  the  veins  supplying  various  cortical  centres  nuiy 
a  he  present.     Thus,  convulsions  and  jwdsics  may  (x-cur,  and  may  be 
ifijietl  to  or  may  be  mojv  markinl  upon  one  si<le  of  the  IxMly,  or  they 
may  \)v  geneml.     Xot  infrei|ueutly  thrombosis  of  the  hmgitudinal  sinus 
conipliwited    by  meningitis.       In  such  case    the   symptoms  will    lie 
ke<(  by  thosi*  of  the  latter  atfcct ion.    In  cases  in  which  the  thrombus 
very  slow  in  forming  the  symptoms  may  be  very  obscure,  and  may 
sifst  at   first  of  nothing  more  than   mental  dnlness  ami  ill-deflmxi 
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heidaflie  ;  the  Intter  may  rifteii  not  be  iiuirkcil.  In  adult*;  only  wouU 
such  symptoms  as  thfse  be  eiillwl  to  tlie  attention  ot*  a  pliysician.  In 
cliildiTn,  as  a  rule,  the  lesion  would  not  be  suspecte<l  until  complrte 
nhstruetion  had  ensued  ;  that  is,  not  until  eluiraeteristif  sijj^ns  of  ohstnic- 
tion  of  the  external  parietal  venous  eireidation  and  prominence  of  the 
fontauelles  had   made  their  apjK'iirance. 

DiAGNiisis. — As  nmy  l>e  interred  i'rom  the  above  account,  many  of 
the  general  symptntus  presented  I>y  thrombosis  of  the  sinu&es?  are  alN> 
met  with  in  other  afteetions,  esixjciiilly  in  meniiiptis.     We  need  only 
mention  siieli  symptoms  as  headache,  vomiting,  rigors,  bi^h  tenii»eratun\ 
slow  pulse,  etmvulsions,  delirium,  and  mental  confusion.    0|»tie  neuriti*. 
it  untst  be  rememldTefl,  may  also  be  present.      A  diagnosis  of  thromhus 
of  a  sinus  can  therefore  not  be  made  unless,  as  above  stated,  special 
symptoms  are  present.     These  symptoms,  it  will  be  r<^membered,  arise 
in  most  pirt  directly  from  the  obstruction  of  the  jxirticular  sinus  in- 
volved.    I)iaguosis  of  a  tlironiluis  of  the  lateral  sinus,  for  instance,  i? 
based,  among  (}ther  things,  ujiou  aHlema  and   tenderness  over  the  ma>- 
toitl    process.      Over  tlie   lower  tteeipital    and    npi>er   cervical    n'gintj!* 
some  teilema  and  tenderness  is  als(>  usually  |u'eseut.     Oecjisionally  the 
axlenia  18  but   slightly  nutrked,  but  a   |Miinfid   point  is  always  found 
directly  over  tlie  mastoid  foramen.    It  is  due  to  the  extension  of  inflam- 
mation from  the  sinus  into  the  vein,  which  passes  through  the  mafitdifl 
foramen  and  communicates  with  tlie  iMisterior  auricular  ami  cKrinitJil 
veins.    As  Bennett  has  shown,  tlits  point  is  found  aUmt  one  inch  ItehitHJ 
and  half  an  inch  abo\e  the  midtlle  of  the  external  meatus.     In  searcli- 
ing  for  it  the  finger  sliouUl  be  j«issed  frt*m  below  uj)\vard  ahmg  the  \y»- 
terior  edge  of  the  mastoid  process.     In  additicm,  we  may  find  that  tlie 
external  jugular  vein  uptm  the  siimc  sitle  is  less  full  than  its  fellow,  ami 
tluit  the  internal  jugidar  feels  luirtl  and  is  tender  to  the  touch,     Alxtve 
all   things,  h(»\vever,  we  should   examine   the  midtlle  ear,  inasmuch  us 
tliroml>osis  of  the  lateral  sinus  is  especially  associatetl  with  disea?*  of 
this  structure.     We  should  questitui  the  |Mitient  carefully  as  to  a  hii-torv 
of  purulent  discharges,  and  should  we  learn  that  the  symptoms  followtil 
a  sudtlen  cessiition  of  such  a  discharge,  and  that  headache,  earache,  and 
chills  and  fever  were  concomitant  symjitoms,  the  facts  become  ver\'  ?i^'- 
nificant.     It  is  exceedingly  important  to  ditfcreutiate  l>etween  lateral 
sinus  thrombus  and  otiicr  encranial  affections  likewise  de|K'ndent  u|K'n 
otitis  media^namely,  localized  nu^ningitis  and  brain  abscess.     In  UitK 
of  the  last-mentioned  affections   sympttmis  resulting  from  mechanical 
ol*struction  of  the  siinis  are  absent.     Difficulty  can  therefore  only  ari?* 
when  these  bpmal  symptoms  are  but  slightly  markciL     UnfortuuateK^ 
tliis  is  every   now  ami  then   the  ease   in  childi'en.     The  diflieulty    ^* 
further  enhan4'4'd  by  the  fact  that  in  childn-n  suffering  from  headacJ^^ 
or  other  severe  pain,  it  is  difficult  to  is4>late  tlie  point  of  mastoid  tendi^H 
ness  unless  the  tenderness  at  this  point  lie  vcrj'  decided.  ^H| 

Thrombosis  of  the  cavernous  sinus  is  also  recognized  by  the  varit^*^ 
p]iecial  features  present ;  these  have  l>een  <letailed  in  the  paragraphs  ^^^ 
Symjitoms  (p.  ;jJt5).  They  consist  esix-ctally  <>f  the  symptoms  de|K'ndc?''*" 
upon  oljstruction  ftf  tfie  itphthalmic  vein — namely,  anlema  of  the  ev^^ 
lids,  of  tlic  conjunctiva,  ami  rtf  the  u[>per  part  of  the  face,  together  wr 
more  or  less  marked  exuphthalnios,  tortuosity,  and  distention  of 
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retinal  veins,  and  perhaps  oedema  of  the  retiiui  and  ujitio  nerve.  We 
should  remember  that  thrombosis  of  the  eiivenioiis  simis  every  now 
and  then  ha**  its  orig:in  in  disease  of  the  miihlle  ear,  and  tliis  ortftin 
should  tlierefure  always  be  t^xaniiniHl.  It  is  liardly  necessary  to  reeall 
the  jifenenil  symptoms,  siiefi  as  hoadaehe,  scunnolenee,  ete.,  for  ihey  {jre 
identit-al  with  those  met  with  in  tlirombosis  of  the  hiteral  sinns.  In 
thn^mbasis  of  the  longitudinal  sinus  the  dia^ruosis  is  also  to  be  made 
fnmi  the  .sjHH^ial  symptoms — namely,  e|»jstaxis,  o^denia  of  the  tempctral 
region"^,  and  fulness  of  the  frmtanelles,  tifgetlur  with  beadaelH\  sonuut- 
lenee,  e«>ma,  delirium,  and  paralysis.  As  alrea<ly  stated,  the  lesion  is 
frequently  maskeil  by  the  bodily  disease  upon  wbieh  it  is  dependent,  and 
is  therefore  not  infreijueutly  overlooked. 

PttijoxoHi.s. — Thrombosis  of  the  sinuses  is  always  a  serious  disease. 
If  not  amenable  to  surp:i«il  treatment,  it  is  almost  always  fatal.  The 
prrj^nosis  of  thnnnbosls  of  the  lateral  stilus  depends  larf^ely  uiiun  the 
staije  whieh  the  dis«<ise  iuis  rearbnl  when  the  diagnosis  is  nmoe,  inas- 
mueli  a>>  surgical  interference  at  an  early  jKrlfMl  is  tbllowe<l  by  a  sueeess- 
ful  result  in  a  large  prop<»rtion  of  cases.  In  tlirombosis  of  the  eav<'rn(nis 
hinus  tlie  pn»gnosis  is  es|)ecially  grave,  because  of  the  extrenu'  ditlieuity 
of  surgical  interference. 

Treatment. — As  might  be  [)re<licated,  geneitil  measures  ni-e  of  no 

111  in  the  treatment  of  thrombosis  of  the  sinuK's.  Surgieal  interfer- 
ence, esjxvially  in  thrombus  of  the  latend  siinis,  is  urgently  iudicateil. 
Fortunately,  thrombus  of  the  lateral  sinus  iweurs  more  frecjuently  than 
any  other  form,  and  it  is  at  the  same  time  that  form  which  is  most 
amenable  to  sui^ical  treatment, 

8urgi«il  interference  was  first  .suggested  by  Zaufal '  in  1880,  who 
prr»pr>so<l  to  remove  the  nuistoifl  process,  to  ojicu  u\\  und  evacuate  the 
sinus,  anti  to  Hgjite  tlie  internal  jugular  vein,  lie  nujde  his  tirst  at- 
fenjpt  at  carrying  out  tliis  pnMxsbu'e  four  years  later,  but  be  was  not 
Kti(rci»ii!*ful.  In  18H6,  Horsley^  advocated  an  almost  identical  proec- 
liure,  and  following  him  a  nundxT  of  HjK'nitors  (Lane,''  Biillauce,*  Salzer,* 
and  others)  have  o|K']*ated  siu'cessfully.  The  ojw'i-ation  consists  of  two 
8e|iarate  parts.  The  internal  jugular  vein  should  first  Ik-  ligated  below 
the  thfimibus  by  two  lig-atures,  and  the  vein  should  tlien  be  divided 
between  the  ligatures.  Si'e«>ndly,  the  mastoid  antrum  and  walls  should 
be  opene<l  and  cleansed.  The  sinns  should  be  exftostHil  at  a  half  inch 
*  "ntl   and  a  quarter  of  an  inch  above  the  middle  of  the  auditory 

ttug  (Keen).  The  sinus  should  then  be  opened  an<l  cleansed  by 
rwirettenient  until  there  is  free  bleeding.  It  can  also  be  waslied  out 
from  alM>ve  <h)wnwar<l,  the  ijiteruid  juguhir  having  been  opem-d  alntve 
tile  upp«?r  lig:iture.  Parker.''  Pickering,'  Cbitton,''  Harris,'  ('leghorn,'* 
ftittle,"  and  others  have  iHK-rated  successfully.  Kiirner  '*  also  lias  q\A- 
lected  20  eases,  of  whicli    13   were  reported  as  successful.     It  is  of 


*  St.  Th(»nan'x  Hfmp.  /iqxni*,  1886,  xviii. 

*  Lnncfl,  18W,  i.  p.  805. 


•  Pnj^r  med,   n'ocJtennt^Mr,,  ISSU,  p.  576. 

•  RnK  Mr,J.  J'»tm.,  1H89,  i.  p.  098, 
'  Wimrr  Lihi,   Workmaehr.,  1890,  p.  651. 
'  Lin-rpoot  Mtd.-fhiniTff.  Joum.,  181>2,  xii-  p.  86. 
^  finMol  Mfti.'Chirnrq.  Jmtrw.,  \S{)\,  ix.  p.  155. 

•  Bni.  Me>l.  Juiint..  1892,  i.  p.  807.  »  Lanrrt,  1893,  ii.  p.  93. 

»  .Vor  Zrnlafiii  MftL  Joum.,  181)4,  vii.  36.  "  Om.  T>'mt*.,  I81I5,  xli.  409. 

"  iHe  OtitiM-he  Krkriinkun'jt'n  d(*  Hintx,  etc.,  Frankfort  a-M.,  189-i,  p.  72. 
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course  important  that  the  oixjration  be  performed  at  the  earliest  possible 
moment. 

Thrombosis  of  the  cavernous  sinus  is  rarely  amenable  to  suigical 
interference.  The  expedient  of  opening  up  the  lateral  sinus  may,  how- 
ever, be  practised,  and  is  perfectly  justifiable :  the  lateral  sinus  should 
be  allowed  to  bleed  moderately  in  the  hope  of  relieving,  if  possible,  the 
orbital  symptoms.  More  radical  procedures  can  also  be  attempted. 
In  a  case  reported  by  Bircher  ^  there  were  thrombus  of  the  cavemons 
sinus,  thrombus  of  the  lateral  and  of  the  inferior  petrosal  sinuses. 
Bircher  removed  almost  the  entire  petrous  portion  of  the  temporal 
bone.  The  wound  was  freely  cleansed  and  disinfected,  and  the  patient 
recovered  with  diminution  in  the  ophthalmopl^ic  symptoms,  but  with 
total  facial  palsy. 

'  Centralbl./.  Ckirurgie,  1893,  p.  48a 


fiTTox. — Under  this  head  are  inclurtctl  those  palsies  or  panil- 

which  are  prenatal  or  occur  at  birth  or  <hiriii^  early  life,  in  which 

^  !iralyi?is  either  involves  botli  sides  of  the  body,  bein^  diplegic,  or 

side,  being  hemiplegio,  aii<I  which  arc  chanicterized  by  marivcd 

riclity,  spasticity,  exaggeration  of  reflexes,  and  little,  if  any,  atrophy. 

mark  themselves  out,  therefore,  as  distinctly  ditferent  from   the 

%}   palsies  of  infancy,  which  present  atrophy  of  the  muscles,  flac- 

cidity,  and  loss  of   reflexes.     This  condition  was  early  described  by 

kittle,  and  his  name  has  been  as.sociated  M'ith  the  disejise,  especially 

[>renatal  and  birth  forms. 

riOLOGY. — The  c^iuses  of  the  flisease  are  various.      Jn  the  prenatal 
injury  to  the  embryo  may  have  resulted  from  a  fall  or  a  direct 
ow,  leading  to  moiingeal  or  cerebml  hemorrhage  or  to  concussion  or 
tcpration,  with  capillary  hemorrhages  which  result  in  secondary  sele- 
rluinges  in  the  cortex  of  the  brain.     I  In^lieve  this  is  more  ctvmmon 
'than   is  generally  snpjiosed.     It  is  difficult  ti>  directly  prove  it,  as  no 
evidence  of  the  primary  lesiun  may  exist  beyon<l  the  later  sclei'otic 
changes,  with  their  swondary  degencrjiti(tn  of  the  motor  tracts. 

Hereditary  syphilis,  alcoholism,  consanguinity,  etc.  bear  an  import- 
ant jMirt  in  this  class  of  cases,  probably  tlirough  vas<"ular  disease  ex press- 
^ung  itself  by  occlusion  of  certain  vessels,  espwiaily  of  the  mi<ldle  cere- 
^ftml  and  its  branches.     This  may  lead  to  a  general  malnutrition  of  the 
Hbrain,  resulting  in  diplegia  and  usually  mental  <leiiciency,  associated  with 
^oj:nlepsy,  or,  again,  U*  a  localized  lesion  with  hemiatn)phy  of  the  brain 
and  the  usual  hemiplegia.     Under  this  head  oeenr  the  cases  of  ivoren- 
ephaliLS,  which  may  be  most  satisfactorily  explained  by  an  nechision  of 
fiie  important  cerebral  vessel,  with  a  resulting  breaking  down  of  lirain 
ibstance,  thus  forming  a  cavity  in  the  bratn,  with  a  wcll-th^fiued  wall, 
lied  with  fluid,  and  frequently   in  ilireet  eiHmection  with   the  lateral 
fntricle.     While  cerebral  hemorrhage  may,  at  times,  be  the  canst*  of 
condition,  I  believe  it  is  less  fretpK-ntly  so  than  thrombosis.     In- 
atory  cause.s  may  be  responsible  at  times,  as  evidenced  by  menin- 
aoepUalitis,  ependymitis,  etc.  iVumd   post-mortem.     Tliis  eiMiditiott 
-WWi  first  descrilxnl  l)y  Striimpell,  ami  eallVd  by  him  **  |M*lvencephaiitis,'* 
pinj:  an   actual  inflammatimy  of  the  cortex  of  the  brain  anah>gons  to 
cdiomvelitis  of  the  vord.     While  this  is  nire,  I  think  it  may  oi'cur, 
eing  <nie  in  many  ciLses  to  some  tletinite  infectious  jirocess.    This  tlieory 
many  of  the  acute  diseases  of  the  nervous  system  marked  liy  a  nipid 
nsi'l  of  the  symptoms,  and  thus  showing  rapid  destruction  of  the  nerv- 
as  stnicture,  is  being  aecepte<l  by  pathologists  of  the  present  time. 
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Cori'bnil  pjilsios,  tbfrefnro,  as  we  \voiil4  he  \vd  to  ex  poet,  are  freq 
either  during  or   lolUwiii}!;  exaiitlieiiiatous   fcvei*!?,  a??   measles,  r«i 
fever,  typhoid,  smallpox,  and  diphtheria,  although  in  the  latter  monr 
rarely,  :is   in    that  dijsea.se  the  peripheral   nervoua  .system  seems 
often   atl<ietiHl. 

A  vtTV  eouiini»n  i-ansc,  and  f*ne  of  much  inipoi-tanee  to  th<'  proc-tT 
tioner,  Is  (*f  tnunuatic  origin,  dne  to  pn'ssnre  of  the  maternal  jKirt>  in 
tedious,  delayed  lahor??,  or  froni  an  aluiornially  narrow  pelvic*,  or  an 
unusually  large  head  on  the  jmrt  i>f  the  child,  or,  again,  from  pretwuiv 
in  the  use  of  the  fui\?eps.  The  last  eause  is  less  frequent  than  i*  usu 
ally  supposed.  Delayed  labor,  eveu  without  abnormalit)-  of  the  ch| 
or  mother,  is  more  often  the  eause.  It  is  wiser,  therefore,  to  apply 
f<>reeps  early,  ratlier  than  to  submit  ti>  the  dangei-s  of  eompretssion.  In 
these  eases  meningeal  hemorrhage  is  oftrn  present,  usually  unilate 
but  often  bilateral  (McXutt).  Or,  again,  there  may  be  only  some  inj 
to  the  eortex  of  the  hniin,  leading  to  dcgenenition  and  selerosis. 
autopsy,  made  fretpicntly  years  after  the  lesiiui,  it  is  impossible  to  ni 
out  whieli  was  the  actual  cause. 

Couvu)si4ms,  as  a  eause  /«r  we  of  paralysis,  I  iK'lieve  are  rare.  They 
are  commoidy  present  in  these  conditions,  and  gt>  hand  in  Iwmd  often 
with  the  paralysis.  The  initial  symptom  may  indeed  1m?  a  eonvuUion, 
but  it  is  more  probable  that  we  have  the  same  eause  for  both  the  oen- 
vutsion  and  the  paralysis. 

pATHt^LcfCriCAL  Anatomy. — The  morbid  eonditions  present  havi' 
been  more  or  less  iiulicated  in  giving  the  etifilogy.  T!r*  essential  tH>n- 
ditiou  is  atro|)hy  of  the  eortex  of  the  brain  with  sclerosis.  This  niav 
be  g<merally  distriljuted,  involving  l>oth  hemispheres  or  strictly  liniittii 
to  one  si4le.  The  brain,  as  a  wliole,  is  in  the  tiivt  ease  somewhat  small»*r 
than  normal,  jind  the  ventri<'les  may  be  overdistended.  In  the  Inttif 
ease  we  observe  a  mueh-atrttphied  hemisphej'e,  often  one  thirtl  to  "nr 
half  smaller  than  its  fellow  ;  in  fact,  the  whole  cortex  may  Ik*  a  uit-n' 
shell  enclosing  a  greatly  ililated  ventricle.  The  convolutions  appear 
greatly  shrunken  and  feel  hard  on  jjalpation.  In  these  cases  also,  c^i 
cially  if  the  fiY>ntal  lobe  is  involvetl,  we  find  the  opposite  cerebel 
hemisphere  mnch  smaller  than  its  fellow.  X(>t  infrequently  this  lo 
in  the  motor  cerebral  area  may  be  maeroseopically  f4>llow<Hl  in  the  jhui* 
and  medulla.  Again,  the  cMindition  previously  alluded  to  (jxuvneeph- 
alus)  may  be  present.  The  surrounding  eonvohitions  are  often  mil  in- 
v<dved  in  this  instance,  indicating  that  a  definite  liK^aUzed  lesion 
existe+l,  as  in  the  plugging  of  some  vessel  supplying  a  given  art^a 
the  brain.  This  cavity  frequently  involves  the  motor  area  of  the 
brain  and  opens  into  the  ventricle  of  the  same  side,  which  is  usnalf 
much  dilatinl,  its  lining  nit-mbrane  being  <'ontinnou>  with  the  cercbi 
cavity.  The  whole  condition  resembles  thiit  found  in  maldeveloj>mcl 
of  the  bniin  a?-  i>bserve4l  in  idiots.  The  absence  of  development  in 
lower  tracts,  in  the  }M>ns,  and  medulla  is  also  seen  in  these  ea^^s.  Mi 
W(q)ieally,  we  tind  s<*lerosis  uf  the  cerebral  eortex,  with  deerea.'se  in 
number  rtf  the  eell>,  and  also  degeneration  "jf  many  of  them.  Thero' 
evidence  of  change  in  their  (^laracter.  S'ci^utlary  degenenition 
often  been  traced  throngh  the  pons  and  medulla  into  the  latenil  t 
of  the  s]iinal  cord.     This  is  present  in  Ixith  forms  of  JMiUy,  the  Iiei 
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le  and  diplogic.     The  wat  of  the  disease  Ls  usually  in  the  motttr 

,  ami  the  clsi^s  of  symptoms  eorr('s|Kfnd.s  with  the  .situation  of  the 

»n.     Thv  skull  shows  e%*ick'Uco  iu   its  UK-nsumnieiits  of   tlic  hnitn 

lion.      In  the  h<*ruijil«';j;ir  type  \vv  hnvo  a  dotiuito  dt-oix'tist'  in  tlir-  si/e 

the  side  involvLtl,  and  in  dipli'^ia  there  is  fnupieutly  n  deen^asi'  in 

I  general  measurt'meuts.     This  is  si't^oudary,  liowever,  to  the  eerehral 

l!4u«e»  differinjyr  in  this  res|)eet  from  the  ordinury  I'ondition  of  uittTo- 

rfiahis.     In  the  prenatal  tydiivs  prolialdy  there  is  no  eoniplele  dcvelop- 

!tit  of  the  motor  traets  into  the  sjnnal  cord  ;  tluit  ir^,  the  sheaths  of 

\  nerves  are  never  aequired.      In  a  few  ea.>es  tliere  nuiy  he  spinal 

fciorrhajre   into  the    meninges,  eonipressinju;   the  cttrd  and   eausitijj  u 

iK^'ndingr  selemsis  in  the   lateral  traets,  giviu|^  synqitonis  of  spastic 

(raplegia  without  any  eerehral  symptoms.    This  condition  is,  however, 

kliout  douht  a  very  rare  one. 

SvMiTuMs. — In  congenital  cases  there  maybe  fmtu  the  heginning 

NTjlsious,  wliich  are  often  unilateral,  hut   tnore  frequently  gcruTaL 

ccindition  is  always  a  very  serious  ime,  as  indicating  some  serious 

n  to  the  bmiu,  es|xi4ally  where  the  lahor  iias  heeu  tetlious  or  toreepj* 

'e  b^en  used.     Especially  important  is  it  if  the  convulsion  is  uui- 

I,  OA  showing  eitiier  a  meningeal  liemorrtiage  or  a  depression  of 

skull  ;  for  at  tliis  time  tvHef  of  a  penuanent  rharacter  may  obtained 

tf\'phining  or  lifting  the  depresseil  Itoue  if  the  latter  is  the  lesion. 

^mlysis  may  not  be  recognize<l  at  first  unless  carefully  looked  for; 

blMibly  in  many  eases  it  has  esimpiHl  the  notice  of  the  parents.     Later, 

•ever,  it  is  ob<»erved  that  there  is  stune  loss  td*  moti<m  ami  a  tendency 

mgidity,  the  lind>s  taking  the  position  of  flexion.     According  as  the 

ion  is  uniiatenil  or  bilateral  we  have  diph'gia,  para|)lcgia,  or  hemi- 

Tbe  character  of  the  paralysis  is,  fuvwever,  the  same  in  all 

that    i^,   it    is    of    the    so-ealkul    cerebral    type.      We  thereff>re 

rxe  rigidity,  increased  reflexes,  usually  flexion  of  the  extremities, 

ncc  of  wasting  o{  the  muscles  to  any  marked  degree — in  fact,  not 

uently  an  inereaseil  tonus  in  the  ninscles,  due  to  choreiform  or 

tot<l  movements  which  are  often  almost  constant.     An  important 

Ildttii>n  of  the  nuiscles  is  also  the  continuance  ttf  tiie  nonual  electrical 

>nses  both  to  the  faradie  au<l  galvanic  currents. 

he  conlraclnres  and  <leformitics  are  very  similar  to  those  observ^ed 

♦rubral   hemiplegia  of  the  adult,  and  also  tlw  ap]K'anuice  of  the 

,  the  reflexes,  etc.     Tlie  lingers  of  the  hand  are  usually  Hexed,  the 

[d>  drawn  in  on  the  palm.     The  flexion  ui'  the  fingers  may  he  very 

ked,  at  times  absohitely  fixed,  but  it  can,  as  a  rule,  be  overcome  and 

hand  straightcmnl  out.      Any  mental  exciti'ment  or  ordinary  mental 

|iin,  nj^  talking,  cjiuses  tlie  Itaud  ti>  again  close,  shmving  that  impnlst-^ 

constantly  passing  to  the  paralyzed   [tart,  althrnigli  carrietl  thrfUigh 

^tinels  which  are  diseased,  and  thereiore  which  conduct  them  abnor- 

\y.     This  conduction  of  impulses  thnvugh  partly  destroyed  nn»tor 

i»  is  the  caiLsc  of  the  ehoreifVu'm  mnvcmeuts  and  also  of  tlie  athct«>- 

It  demonstrates  disease  of  the  motor  t«*aels,  ziud  not  their  destruc- 

Ag^iin,  for  the  sanu'  reason,  when  the  <'ontn»ctures  and  the  p:ir:il- 

»n»  not  too  extn'uu*,  there  is  fretpiently  present  marked  iutentitui 

in»r,   not   tlittering    from   that   observed    in   undtiple   sclerosis,  and 

onstr.iting  the  kinship  of  the  diseases  so  far  as  the  involvement  of 

Vot.  IV.— 2« 
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the  motor  area  is  eoneorniH!.  Those  excessive  motor  disiturbanees  arr 
not  cnnfiiKM:!  to  the  hantl  or  arm,  but  may  involve  the  face,  the  lowrr 
extremities,  or  imleed  the  whole  body.  They  are  es|M"eiaUy  i-alled  oui  liv 
any  i-erehnd  aetiuti,  as  talking  or  even  fixino^  the  attention  on  any  -  " 
pjven  nianipnlatiiin  itf  the  paralyzed  menilier  will  exeite  rooti; 
probidtly  reflexly  through  the  etntex.  Movements  of  the  un|iaralyzeii 
side  will  often  exeite  j^«>-eHlled  associated  UKJvementjs  in  the  opprtitc 
side.  Tills  may  lie  exitlatne<l  by  diftiisioii  of  the  impulse  from  one  side 
of  the  eord  to  the  other^  or  it  may  [lerhaps  be  a  direet  impulse  from 
the  healthy  nr  ujialf'eeted  si<le  of  tlu'  brain  to  that  side,  the  originnl 
impulse  being  earried  to  tlie  opposite  hemisptu're  through  the  comnii>- 
8ural  fibres  which  have  not  been  destroyed.  Eitlier  theon'  i^eems 
tenable. 

As  this  disease  is  essentially  one  of  early  life,  we  observe  consider- 
able interferenee  with  the  growth  of  the  limbs  at!eete<l.     This  is  esjit- 
peeially  seen   in  liemiplegia,  Avhere  eomparison  can  lie  made  with  the 
opposite   limb.     With   time  there  is  frequently  some  imprtivemeni,  <» 
that  little  facial  paralysis  remains,  antl  the  leg  will  recover  more  fuliv. 
as  a  rule,  than  the  arm  and  Imnd,    The  patient,  therefore,  in  hemiplcjria 
is  iLSually  able  to  walk  fairly  well.     In  oiplegia  and  paraplegia  the  L'nit 
is  the  ehanicteristie  one  of  spastic  paraplegia  observed  in  lateral  scIitch 
8is  of  the  cord,  the  knees  being  locked  and  the  feet  dragged  aronn«l  in 
a  semicircle,  with  inid>ility  to  lift  the  toes  fr<im  the  ground.     Sens»»n 
disturbance  is  nstmlly  absent.     The  integrity  and  growth  of  the  Ixmi- 
of  tlie  extremities  dejieiul  on  the  cells  of  the  anterior  iiorns  ;  tlie  >liglit 
inti^rfercnce  with  their  development  can  depend,  therefore,  but  litiJe  on 
the  influenee  of  the  jjyramidal  tracts  on  these  cells,  but  rather  on  ilicir 
liniitwl  and  restricted  use  and  consequent  lessened  stimulation. 

The  mental  development  is  frequently  profoundly  atlW-ted,  the  usiuil 
form  being  idiiH'y  or  imbecility  ;  Imwever,  many  eases  escape  thi*  t-tmi- 
plete   condition   and    may   he   very  slightly   aflected.       Others,  agaiiit 
seem  to  have  no  mental  weakness.     The  chanieter  of  the  later  symj)- 
toras  is   the    same  whether  we    have  the    hendplegie    or  the   diplejr'*' 
tyiK\      Epile]>sy  is   very  common,  and,    in    my  experience,  gi-nenilly 
continues  through   life,  although    in    some  caiiie.s  it  cease's  after  u  ffw 
years.     I    have   observe<l    that    it    is   apt   to    reeur,  espet'ially  at  pu- 
berty.      It    is    not   to   be    forgotten   that   in    many  cases,   even   when- 
imlKH'ility  is  nresent,  ei)ilepsy  may  not  be  present.     The  ehanu'ter  o\ 
the  seizures  does  not  differ  from  tliat  observed   in  idioi>athic  epilept^y*     | 
and  usually,  in  old  ejises  at  least,  is  bilateral,  not  affecting  in  hemiplegia 
cases  that  siile  citfiiT  exclusively  or  primarily — in  other   word>,  it  i* 
rarely  llx-alized  or  .laeksoniau  in  typ(\     There  are  many  caM's,  in  ny^ 
opinion,  which    sluadd   lie    included   in  this  class,  where  the   j>aralysi^> 
either   unilateral  or  bilateral,  is  ver}'  slight,  if  present  at  all,  but    *^ 
which  there  seems  to  be  some  rigidity,  or  hypertonns  at  lejist,  of  t  B^  *J 
muscles,  with  exaggenitcd  reflexes  ;   some  mental  instability,  markt— ^ 
perhaps,  by  slowness  in  mental  (Itn'elopment  or  inability  to  concentn^  • 
the  attentioti ;  and  also  illnletined  ehoreifbrm  movenn-nts  which  eontiii   "^ 
during  cliildhotnl   or  tn  aftcr-Iifi\      In   still  irjorc  nuirked  cases,  whi 
are  called  "  chronic  chorea,'*  and  in  which  the  m<'ntal  weakncs*  is  vr 
deiined,  I   believe,   without   doubt,  we  have  a  central   lesion. 


oontraoture^,  deform itios,  and  exaggi'r.iti-d  reflexes.     Tliese  are, 
r,  all  the  later  «levelo|)ineiits  of  the  disease. 
Jff(>«is. — The  eharaeteri.stie  form  of  the  paralyf^i^  nhoidd  direet 
lion  to  it>  (trigin.     Tlie  abnenee  of  wasting  and  flaeeidit>%  and 
ice  of  rigidity  with  hypertonus  of  the  muscles,  jusstjciateil  with 
ion  of  the  retlexes,  diagnustieate   it   ahsoltiteiy  from   infantile 
ralysis,  the  most  eonuuon  f<>nn  of  paralysis  of  ehildh<jod.     Of 
in»|wjrtanee  is  also  the  absence  of  electrical  changes  in  reaetiim 
I  pandysis.     Tlve  distribntion  of  the  [Kiralysts  is  also  iisnally 
in  theijo  two  forms  of  infantile  paky.    In  the  cerebral  form  there 
icmiplegia  or  diplegia,  while  in  spinal  paralysis,  although  there 
le  same  distribution,  it  is  not  as  common  as   pandysis  td*  one 
g,  or,  indceil  its  of  a  leg  or  arm  on  the  o|)|M)site  side.     The  con- 
al^  are  very  different :  in  spinal  piralysis  they  are  dejK^ndent 
contraction  of  the  healthy  or  najmralyztnl  muscles,  and  are  |kt- 
bced  contnictures  which  do  n<.>t  in  any  way  relax.    They  there- 
to shortening  of  the  tendons  of  the  muscles — a  condition  which, 
establwhed,  can  only  be  removed  by  scctiiui  or  lengthening  of 
tliH.     The  contraction  occurring  in  cerebral  [laralysis  is  dm-  to  a 
impulse   passing  down   to  niuseles  which  are  themselves  nut 
privet!  of  activity,  hut  which  are  unable  to  receive  the  impulse 
The  impulse  is  usually  more  eompletely  received  by  the  tlex- 
h  liicrefore  act  more  powerfully  and  overcome  the  action  of  the 
PS,     When  cerebnil  activity  is  lessened,  as  in  sleep  or  when  the 
in  aKsolutely  at  rest,  tlie  contractures  also  lessen,  and  there  may 
jlete  relaxation  of  the  muscles,  the  hyji»ertr>u us  disappearing.     In 
paralysis  or  where   it   is  of  long  standing,  so  that   the  fh'xors 
t'ome  shortened  by  long-continued  over-action,  the  contractures 
more  fixed  ;  but  even  in   these  cases  the  CK^ntinuous  action  of 
uscles  can  be  felt,  es|K'eially  on  exeiti-meut,  for  there  will  often 
fcr  increase  of  the  ctuitraetures  for  the  time  being.     This  hy- 
9  of  the  muscles  explains  the  partial  failure  which  is  always  pres- 
O  the  tendons  of  these  muscles  are  cut,  the  <*iuitractured  limbs 
oat.  and  an  Annaratun  annlipd.      Thnrp   i^  m\mf>  dpcnyp  nt' 
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diagrnD^is,  therefoi*e,  should  not  be  difficult  in  these  two  i 
it  is  really  lietwi-en   them  that  wo  arc  most  tiften  calU-d  to 


differeutia 
eases,  and 
decide. 

It  is  moH'  difficnlt  when  the  lesion  has  heeu  a  slight  one  and  tiip 
symptoms  are  not  eleiirly  delined.  The  clinical  picture,  however,  in 
diplegia  and  paraplciiia  ofcerehnd  origin  and  spastic  paniplegia  of  sninal 
origin  is  very  similar  in  many  eases,  and  the  diagnosis  e^in  ot^eii  oniyU* 
made  after  a  careful  examination.  In  spinal  paraplegia,  however,  wLiK- 
W'e  havi'  the  same  sjtsistic  i-undition  of  the  mns^des,  the  exaggerate*)  ri'- 
flexes,  the  unrmal  electrical  resp4»itses,  as  in  the  eerchral  forms,  the  pit*- 
vions  liistory,  the  atiscnce  of  mental  weakness  or  ttf  epilepsy,  will  gi-n- 
enilly  lead  to  a  correct  diagnosis.  In  the  spinal  eaK-s  also  we  niiL<l 
carefully  examine  for  caries  of  the  spine  or  tumor  of  tJie  cord,  and  :il.'=4i 
for  any  syniptuni  which  early  in  the  disciise  indicates  either  an  acute  ur 
chronic  myelitis.  In  the  spinal  eases  also  the  vesical  panily.^i-t  is  U!»u- 
ally  more  or  less  marked — in   fact,  in  cerehral  enses  it  is  not  usually 

Ijresent  unless  the  mental  weakness  is  well  <lefined,  and  then  it  is  due  tn 
ack  of  ohservati<)n   rather  than  to  paralysis.     The  distribution  of  thr 
paralysis  in  spinal  cases  is  more  fre4juently  limited  to  the  lower  extremis 
ties.     The  diagnosis  is  at  times,  however,  very  ditticult,  if  not  im 
sible,  esiM'eially  when  there  is  no  mental  disturbauee.     The  explanati* 
of  the  difficulty  of  diagnosis  in  these  cases  is  ap}>arent,  as  in  botii  in- 
stances the  same  tracts  in  the  spinal  eonl  are  involved — /.  c.  the  cm- 
pyran)idal  or  lateral  tracts — -and  are  both  the  seat  of  the  same  st'lerotil 
degeneration.     In  the  one  case  the  lesion  has  begun  higher  \x\>  m 
ccrehro-spinal  axis  than  in  the  i>thcr,  but  with  the  same  resuh,  jl'^  in  Ix 
cases  the  source  of  nutrition  of  the  motor  fibres — Le.  the  cells  of  tb 
cortex  of  the  brain — has  been  cut  off. 

One  other  contlitiun  may^  with  prolit,  he  referred  to  at  this  jundui 
and  that  is  a  not  uneonimou  jiaralysis  found  in  the  newly-lwrn,  due 
traction  on  the  arm  dnri ng  di-livery,  causing  a  traumatic  lesion  of  ^0l 
of  the  nerves  of  the  bnicliial  jilexus  or  of  the  plexus  in  toto.     The 
ndysis  may  not  be  observed   during  the  first  few  weeks,  but  later  it 
noticed  that  the  child  dttes  not  use  the  hand  or  arm.     The  flaceidit)'  of 
the  muscles  and  atrophy,  together  with  the  loss  of  faradic  resjxmse  i^li^B 
the  presence  ni'  the  reaction  of  degeneration,  shonltl  suffici<'ntly  diffc^H 
entiat^'  it  from  a  cerebral  palsy.     \Vhen  these  cases  present  themselves 
for  diagnosis  in   later  lite  the  stime  characteristic  apj»earance  of  tl»^ 
muscle*  and  their  |K'rmaeieut  cftutracture  with  marked  atn^phy  woult^ 
confound  them  with  sjiinal  paralysis  rather  than  with  the  cerebral  fomv 
The  his{<»ry  of  convulsions  at  the  time  of  birth  would  not  neeessariliP^ 
jxant  to  the  Itraiu  as  the  site  of  the  lesion,  as  tliat  might  Ik*  explainet'-^ 
more  prol>ably  by  the  history  of  a  somewhat  diffienlt  and  te<li«>us  lah^ir'^ 
leading  to  cerebral   pressure,  and  consequently  to  tern jjorarj*  irritation^ 
but  not  to  permanent  cerebral  injury. 

PnfMiNosis. — From  what  has  already  been  said  the  prognosis  mus-^ 
always  be  unfavtuiible,  the  degree  of  the  cerebral  injury  di'fining  tli*--* 
character  and  extent  of  the  paralysis  which  must  result.  In  the  extrenv  ^ 
oases,  associateil  with  irnbc<"ility  an<l  epi!e]>sy,  the  outh)ok  is  a  |X'riecth  i 
hopeless  oim*.  The  et)il(*|itic  seizures  nuiy  imleed  cease  towanl  adult  life^ 
and  some  increase  of  intelligence  may  be  obtained  by  careful  instruct" 
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[>at  little  beyond  this  can  be  obtained,  and  in  all  cases  the  paralysis 
lin.4  unimproved,  lu  tlie  le^s  severe  eases  the  asual  remedies  for 
controllinjr  e|>ilrptie  seizures,  whieh  certainly  have  a  tendency  to  increase 
the  denaentia,  may  affect  favorably  in  a  dejjjree  the  course  of  tfie  fliscuse. 
When,  indeinl,  the  cause  is  a  meningeal  tu'morrtiage  or  a  <lepression  of 
the  skull  occurring  at  birtli,  an  operation  yndertakcn  early  may  prevent 
a  serious  lesion  of  the  brain  sul>staiiee.  Tliese  eases  present  the  most 
fnv«>nible  prognosis. 

Trkatment. — This  has  already  been  nlUided  to  in  the  prognosis. 
Much  has  been  aecom|)tished  by  painstaking-  in?>triiction  in  these  eases 
when  more  or  less  mental  impairment  exists,  or  even  epilepsy  assm-iated 
with  {mralysi*.  Bonrneville  at  llieetre  has  done  mneh  in  these  eases. 
Perhaps  we  might  exjieet  most  from  this  treatment  when  the  paralysis 
involveii  only  one  side,  so  that  it  is  fair  to  presume  tliat  one  hemisphere 
alone  is  involveil.  In  this  relation  we  are,  of  course,  referring  to  the 
development  of  the  mental  powers,  for  nothing  is  aeoomplisbefl  in  tlie 
process  for  the  paralysis.  Bonrneville  exercises  and  develops  the  un- 
pamlyzed  liml)s  by  s|KH'ial  gymnastic  exercises  rcquiriiig  precision  of 
uetioti.  He  also  pursues  a  course  of  kindergarten  instruction.  Pos- 
sibly the  unaffected  hemisphere  nniy  thus  be  develf>pwl  more  especially, 
and  l>e  enabletl  to  take  on  sjx^cial  functions.  It  seems  reasonable  to 
suppusi*  this  jx>ssible  if  the  process  of  instruction  is  conrmenccd  at  an 
early  stage  of  cerebral  grovvtlj.  Operative  ititerferejicc  later  in  life, 
even  at  the  age  of  six  or  seven  years,  is  of  little  benefit  so  far  as  afrecting 
the  condition  of  the  paralysis,  i)Ut  may  act  favorably  in  controlling  the 
epileptic  seizures  or  athetoid  movements.  If  evidence  of  a  diickened 
aura  is  found  or  the  remains  of  a  meningeal  hemorrhage,  these  can  be 
removed.  In  athetosis  it  is  well,  perhaps,  to  excise  that  portion  of  the 
cortex  corresp<inding  to  tlic  part  atleet«'d.  The  increase  of  paralysis  thus 
resnlting  is  not  of  serious  moment,  as  at  best  the  limh  is  inmost  useless. 
I  would  advise,  however,  deep  excision  of  the  cortex  ;  otlierwise  there 
will  almast  surely  be  a  return  of  the  previous  condition.  In  such  a 
case  of  partial  paralysis,  with  athetosis  of  tlie  arm  aud  hand,  under  my 
care,  excision  of  the  cortex  causcil  <'omplete  cessation  of  the  atlietosis 
fV>r  six  weeks,  with,  indwd,  an  increase  of  paralysis.  I  believe  it  well 
w«irth  the  trial  to  make  tlie  excision  nuH'li  deeper  tlnin  I  did.  After 
six  or  seven  years  of  age  the  prognosis  becomes  more  unfavfiniblc  for 
operation.  Many  cases  are  bcnelited  for  some  time  after  operation,  and, 
I  think,  the  return  of  the  epileptic  seizures  may  often  be  due  to  new 
adhesions  forming  lietween  tlie  bniin  and  the  skull,  or  the  scalp  when 
the  former  has  been  removed.  I  have  tried,  thereff»re,  and  believe  it  of 
advantage,  placing  gt»ld4caf  over  the  cortex  wiien  the  dura  has  been 
removed,  between  it  and  the  skull  or  between  tbe  pia  mater  and  the 
dura.  Thin  jdates  or  leaves  of  platinum,  altluiiigb  I  have  not  tried 
them  as  yet,  I  believe  M'ill  act  even  better.  Protection  of  tbe  skull  can 
U^  obtuinetl  either  by  a  boiie-ilap  operation  wben  it  is  ap|iltcaltle,  tu*  l>y 
the  use  of  celluloid,  wbieh  can  be  cut  into  apprctjiriatt-  fi»rms.  The 
residts  have  m>t  been  lirilliant  in  these  operations,  nor  will  they  ever 
Ix*,  but  we  are  more  than  justitietl  in  attenijiting  them  in  view  of  the 
n»|»eless  prognosis  otlierwise. 

The  paralysis  can  be  somewliat  relieved  in  some  of  the  less  severe 
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cases  by  section  of  the  contracted,  shortened  tendons  and  the  applica- 
tion of  proper  apparatus,  locomotion  being  made  possible  thereby  or 
very  much  facilitated.  It  is  necessary  o^n  to  repeat  the  operation 
after  some  months,  as  the  contractures  are  spasmodic,  and  not  per- 
manent and  fixed,  in  many  of  those  patients.  Massage  and  special 
gymnastic  exercises  directed  to  overcome  especially  defective  move- 
ments can  accomplish  much.  The  nutrition  of  the  muscles  can  be 
maintained  by  electricity.  Galvanism  is  preferable,  as  the  £uradic  cur- 
rent is  apt  to  increase  the  hypertonus  which  is  so  often  present. 

Medicinal  treatment  is  not  called  for  except  in  those  cases  associated 
with  epileptic  convulsions,  and  here  the  same  rules  apply  as  in  epilepsy 
in  general.  The  bromides  act  as  favorably  as  in  other  cases,  controlling 
to  a  certain  degree  the  frequency  of  the  seizures. 
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ENOEPHAUTTS. 
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Inflammation  of  the  suhstanot*  of  t!io  brain  may  be  acute  or 
chronic,  |)arenchymatoiis  or  iiitfrstitial,  Imt,  so  far  as  we  know,  it  is 
always  s^econdary  and  usually  focal.  Of  primary  fiircphalitts  wc  have 
no  |K»sitive  information.  Tiie  tuiix-nchynrntous  varieties,  ixiliocnceplia- 
litis  corticalis — gnpposed,  esi^rially  by  8trunij>ell  and  his  followers,  to 
be  an  inn)ortaiit  factor  in  the  prtKliiction  of  the  cerebral  jKilsies  of  ohikl- 
horxJ — and  poli^>eneephaliti.s,  suiKrior  and  interior,  will  not  l>e  eonsidered 
in  this  article. 

Acut«  Encephalitis. — Pnibaljlv  the  cortical  sulistance  of  the  brain 
ig  inrianicd  to  a  greater  i*r  less  extent  in  all  cases  of  leptomeningitis,  but 
in  such  a  ca?ie  the  meningitis  is  the  essential  disease.  S>  also  tuoioi-s 
and  absces.Hes  of  the  brain  are  surrounded  by  a  zone  of  inflamed  eeiTbral 
tisstie.  Acute  softening,  due  to  occlusion  of  a  cerebral  vessel,  is  necrotic 
in  its  origin  and  non-inflamniator>'  in  its  nature,  but  tin?  changes  that 
result  from  this  morbid  process  give  rise  to  some  inilanmiatiou  in  the 
adjacent  brain  tissue. 

ETioT^rx^Y. — Traumatism  and  infective  material  that  has  found 
aet'ess  t<»  the  brain  aiv  tlie  j)rinei[>al  causes  of  acute  parenchymatous 
inflammation  of  the  bnun.  (_\intiguous  inflammation,  such  as  osteitis, 
\&  given  aft  a  cau.se,  but  this,  if  nnassoci;itctl  with  sepsis,  gives  rise  to 
ver\"  limited  focal  cerebritis,  ami  [trobably  this  rarity  occurs  without 
the  n»embranes  Ix^ing  involved.  Ol"  the  subacute  form,  which  is  sup- 
pose«l  to  l>e  caused  occasionally  by  syphilis,  we  know  very  little.  In- 
jury to  the  brain  substance  which  leads  to  inflammation  may  result 
irom  blows  directly  to  the  head  or  from  falls  on  other  |K>rtious  of  the 
bodv  in  such  a  manner  as  to  vi<»lent]y  concuss  the  cereltral  substance. 
A  Kill  in  which  the  irn|>etus  ui'  the  bwly  is  suddeidy  arrested  by  striking 
against  some  unyielding  substance  with  the  lower  end  of  the  spine,  the 
buttfx'ks,  the  knees,  or  the  heels  may  give  rise  to  as  serious  brain  dis- 
turlwince  as  a  dii*j'Ct  blow  t')  the  iiead.  Tlie  iuflaiiitoatioi)  of  the  brain 
suljstanee  that  rt^sults  from  violence  in  which  the  ecrel)nd  tissue  has  not 
l)wn  directly  injured  by  fracture  and  depression  of  bone,  or  by  the  mis- 
sile po^ising  into  the  cranial  cavity,  is  }>robably  due  to  either  lacera- 
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tioii  of  the  hniin  or  fapillaiy  liomorrliage.  The  meninges  arc  Ic 
to  he  inflanieti  \vh{'n  the  truiiniatisni  to  the  hnun  has  been  nn 
with  solution  of  the  continuity  of  the  hones.  The  white  matter  is  lunrr 
eoninionly  tlie  seat  of  the  infianimation  than  the  pray.  The  inflaou 
tissue  is  usually  near  the  seat  of  the  blow  when  the  bone  has  been  fn 
tiinMl,  hut  when  tins  has  not  occurred  it  is  not  infretjuently  in  a  di? 
portion  of  the  brain  from  conttrcoup.  A  blow  over  the  outer  jK>rtifl 
of  one  orbit  will  often  cause  inflammation  in  the  centrum  ovale  of  til 
ot'eipito-teui)>onHspheuoidal  rcgixm  of  the  opposite  .side.  Blows  to  tJl 
vertex  may  result  in  injury  to  the  teniporo-sphenoidal  region  of  either 
side.  It  has  not  been  deuionstrated  that  eerebritis  in  which  no  gef  " 
material  has  found  access  ever  results  in  abscess.  Infective  substanc 
devehipcil  in  the  rourse  of  acute  diseases,  such  as  influenza,  ervsiiK^la 
diphtheria,  typhoid  fever,  and  snuiUjwx,  may  reach  the  l)nun  throng 
one  of  the  numerous  channels  and  cause  ftK'i  of  iufliimmati«.in.  M'lie 
the  infective  material  reaches  the  bmin  through  the  bloo<lvessels 
Tueehanism  of  the  lesion  is  by  end)olisni  or  thrombosis,  a  necrotic  softea 
lug  taking  ]>laee  surrounded  l>y  u  >;one  of  indatumation,  but  whi'n  th 
channel  of  infection  has  been  liy  the  lyni|i>hatics,  a  }mre  inflaniniatnp^ 
softeuing  oeeurs.  The  larger  the  brain  lesion,  therefore,  the  grr-ater 
the  probabihty  that  it  has  occurn-d  from  ttcelusion  of  a  vessel.  While, 
the  tendencies  ior  inflamnuition  of  infectious  origin  i.s  tog<i  on  to  suppur 
tion,  such  a  result  will  not  occur  if  the  toxins  are  not  too  nnmerous  or" 
vigorous  to  Ix'  destroyed  by  the  antitoxin  pniperties  of  the  blood.  When, 
however,  tlu'  blood  tias  l»ecome  charge{|  with  numerous  and  vigomittJ 
toxins^  or  from  other  causes  its  normal  antitoxin  ]>ro|>erties  have  bwol 
greatly  lessened,  suppuration  in  any  jH)rtion  of  the  bixly  which  beconi(sl 
the  seat  tif  softening  or  inflammation  will  almost  invariably  restilt*! 
Such  conditions  are  present  in  pyeemia,  and  inflammation  due  tot*"'*" 
probably  always  ends  in  suppuration. 

PATiioLn<;irAL   Anatomy. — Wlien    the   changes  in  the  inflan 
tissue  are  sufliciently  marked  to  be  seen  by  the  unaided  eye,  the  affccte 
jxjrtion   is  swollen,  ill  defined  at  its  j>eriphery,  and  its  consistency  id 
lessened.     Tlie  color  varies  from  tliat  ttf  nearly  nonnal  brain  tissue  to  I 
deep    red,   t\w    degree    dejK'uding    princijKilly  upon    the    amount 
hemorrhagic  extravastition,  but  partly  ujkhi  the  distention  of  the  smaller 
vessels.     In  some  eases  the  hemorrhagic  extra vasjition  has  been  so  pro- 
nounced as  to  give  rise  to  the  name  hemorrhagic  encephalitis.     The 
microscopic  apjtearances  are — dilatatirui  of  the  capillaries,  hemorrhagii' 
extravasation,  accumulation  of  leucocytes  in  the  tissues  and  around  the 
vessels,  and  the  normal  nerve-tissue  elements,  nerve  fibres,  neuroglial  and 
ganglion  cells  in  various  stages  of  inflantmation  and  degeneration, 
the  cases  in  which  the  inHanuuation  is  very  slight  the  tibres  and 
are  swollen  and  less  tninsbicent  than  normal,  with  here  and  ther 
granule  cells,  luit  no  dis(»rgani/,atiou  of  any  of  the  nerve  element 
the  inflammatory  priH?ess  becomes  arreste<l  at  this  iK>int,  a  retur 
normal  appearance  of  the  jmrt  may  take  place.      In  tne  majority  of  It 
stances,  however,  the  first  stage  of  iurtaiumati4»n  is  passed,  the  nerve  fibres 
become  gniirular,  an<l  fusiform  enlargement  of  the  axis  cylinder  takes 
place,  with  thi-  formation  td'  gnmule  cells  in  greater  or  less  abundance. 
Even  now  a  juirtial  or  almost  ct>mplete  return  to  the  nonnal  apjjearanoe 


ENCEPHALITIS. 


409 


'  the  tissues  may  occur,  but  function  will  undoubtoflly  always  reniuin 
tii^what  impaired.  Verv  commonly  the  stnictures  forming  the  m-rvc 
emonls  atrophy  and  unJerjjo  vitreitns  di'jjrciicration,  or  all  the  tissues 

Buefy,  a  portion  of  the  Huid  beiiij**  absdrlx'd,  leavintjj  behind  a  stitiw- 
ore<l  or  nearly  clear  fluid.  Other  changes  may  take  [ilnce  in  the 
Kirse  of  time.  It  is  probaljh^  that  pus  never  forms  without  infection. 
)uring  the  early  stage,  in  the  acute  cases,  after  the  tissues  have  Ijecome 
iffluent,  the  mrt  most  altered  may  present,  to  the  nniiidetl  eve,  ail  tfie 
trances  oi  actual  pus.  The  foc\  of  cerebral  inflammation,  <bie  to  the 
ave  material  developed  in  the  bmly  during  tlie  c<inrse  of  some  of 
acute  infectious  diseases,  may  contain  niicro-i>r|ianisms. 
^YMITOMS  AND  DiAGNiJSls. — The  symptoms  of  the  injuries  or  dis- 
"^  which  have  l^een  the  cause  of  encephalitis  frequently  so  mask 
of  the  latter  trouldc  that  it  is  not  always  easy  to  determine 
lether  the  manifest  symptoms  are  due*  to  the  primary  or  secon^larv 
[ection.  The  symptoms  caused  by  direct  injury  to  the  brain  come 
imnieiliately  after  the  infliction  of  the  wound,  tlntse  fnun  inflatnma- 
11  two  or  three  days  later,  while  those  from  abscess  are  rarely  observed 
*ore  the  end  of  the  second  week.  Headache,  vomiting,  and  (K'casion- 
[y  general  convulsions,  coming  on  in  a  person  who  has  l>cen  subjected 
the  causes  that  are  most  likely  U)  result  in  cerebral  inflammation, 
lid  lead  one  at  least  to  suspct  encephalitis.  If  localizing  syjnptoms, 
,  aA  convulsions,  beginning  loeally  or  limited  throngbout  to  one  limb 
one  side  of  the  bcvdy,  resulting  in  monoplegia  or  hemiplegia,  were  to 
low  the  general  symptoms  in  ca^s  favorable  for  the  development  of 
pbrttis,  the  diagnosis  might  be  made  with  considerable  confidence. 
pRTKiXOSLS. — In  cases  sufficiently  pronounced  to  render  the  diagnosis 
lore  than  probable  the  prf>gnosis  is  unfavorable,  unless  the  patient  can 
relievetl  by  a  surgical  o|^>eratit)n,  by  which  the  broken  brain  tissue 
I  extra vasiitcd  bhwHl  may  be  removed. 

Treatment. — In  the  early  stages  and  in  cases  in  which  surgical 
prfepeiice  is  out  of  the  f[ue8tion  the  treatment  must  consist  of  those 
Sins  adopted  for  the  relief  of  meningitis. 

Chronic  Encephalitis. — A  chri>uie  interstitial  inflammation  of  the 
in,  limiteil  in  extent  and  secondary  in  character,  tx'curs  as  the 
eitilt  of  chronic  leptomeningitis,  hemorrhage,  espcciaHv  meningeal, 
ehiblhood,  tumor,  etc.  A  primary  form  is  observe<l  in  at  least 
\'arieties,  the  multiple  ana  dilfn.se  scleroses,'  Besides  these,  a 
r  cases,  presenting  only  microscopic  lesions  of  diffuse  chronic  cerc- 
tis,  have  been  observed,^  A  case  reported  by  Gowers  presented  epi- 
>t<)id  and  vertiginous  attacks,  later  severe  headache  and  vomiting, 
tens**  optic  neuritis,  and  slight  pyrexia,  terminating  in  coma  and 
ith  at  the  end  of  six  months.  It  is  evident  that  sucli  cases  require 
none  detailed  clinico-|>athologic  study  before  an  intelligent  description 
chninic  encephalitis  can  W  given.  A  disseminated  IV^rm  of  chronic 
britis  (sclerotic),  snp|K>sed  to  Ix^  due  to  syphilis,  has  been  described 
Cban'ot  and  Gombaiilt.' 

Treatment. — Until  further  light  is  thrown  on  these  cases  tonics 
ftntisyphilitic  agents  should  be  relied   upon. 


'See  Multiple,  Inmilnr,  or  Disseminated  Sdertwis,  p.  410. 
■  Goven  :  Diaenut  of  the  Nervoiut  Systan. 


'  Ibid. 
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MULTIPLE,  INSULAR,  OR  DISSEMINATED  SCLEROSIS 

There  are  several  forms  of  sclerosis  of  brain  tissue,  both  primary 
and  spcondurv.     The  diffii^^ie  or  disseminated  cortical   variety  usually 
associated  with  thickening  of  the  pia  (chnuiie  leptomeningitis  or  nicn- 
ingo-t'nccphalitis),  ftunid   in  ^ttuie  ca.ses   of  |xjR'tic  dementia,  is  more 
ajipropriatcly  described  in  coTuiectton  with  that  disease.     In  some  ca^#? 
of  cliroiiic  c|nle]»sy  a  ncurogha  scleroi?is  has  been  found.     Sevend  s«?c- 
ondary  sclcroties  antl  clegenenitions  are  the  rc-iult  of  gross  lesions  of  the 
bniin,  and  need  not  detain  us  here.     Of  the  diffuse  or  miliary  primary 
sclerosis  which  may  atteet  various  porfunis  of  the  brain  little  is  known. 
The  only  form  of  sclerosis  of  the  lu*ain   that  deserves  an  extended  de- 
scription in  this  connection  is  the  multiple  or  disseminated  varietv, 
which  when  typical  affects  in  an  irregular  manner  all  i>ortioDS  of  liie 
central  nervous  system,  not  infrequently  the  cranial  nerves,  and  occn- 
sionally  the  spinal  nerve  roots.     The  two  typieiil  varieties  that  have 
received  attentitm,  espcciuliy  at  the  hands  of  Charcot,  are  the  cerebnl 
and  spinal,  in  which  tlie  changes  are  supposed  to  Ix*  limited  in  the  earlv 
stage  of  the  disease  cither  to  the  brain  or  cord.     It  is  probable  that  tiif 
disease  doi\s  not  begin  at  the  same  tinu'  in  the  l>i-ain  and  oorti,  but,  cow- 
mcucing  slowly  in  the  upper  or  lower  portion  of  the  central  nen'oiu 
system,  it  does  not  advance  far  before  other  portions  are  involved  in  tk 
typical  cases ;  hut  in  the  atypical  forms  the  diseasetl  process  may  hare 
beeume  ijuite  extensive,  either  in  the  bmin  or  cord,  before  the  other  i? 
a  pjm  ren t !y  a tfeeted . 

Definition. — Multiple  sclerosis  is  a  chronic  degenerative  diseaa, 
limited  largely  Ui  t!ie  central  nervous  system,  atteudeti  by  the  formation 
of  patches  <y{  sclerotic  tissue,  and  manifested  by  a  complexus  of  -^vniCK 
totns,  the  prineiiwl  of  which  are  tremor,  muscular  weakness,  spasr 
rigidity,  nystagmus,  affections  of  s]M'ech,  iuco-ordination  of  nuiscii 
movements  of  arms  and  legs,  and  sju'cial  and  genend  sensory  Jl"»* 
turhances. 

Etiology. — The  disease  occurs  with  nearly  etpia!  frequency  in  the 
two  sexes-     It  is  most  common  in  the  first  half  of  adult  life,  infreqii 
in  ehildbocMl,  nnd  extremely  mre  in  old  age.     Direct  hertnUtarv  iiifiuei 
is  slight  ;  more  frequently  a  netiro|iathie  tendency,  with  the  histor)'  <»t 
C3ases  of  iiisauity,  epile|)sy,  or  some  i)thcr  nervous  disease  in  the  famv\>S 
is  found.     Mental    or    physical  shm-k,  exposure  to  cold,  worr}*,  pro- 
longed mental  strain,  or  overwork  nmy  act  as  the  exciting  cause.     T^ 
malady  has  Ix-en  known  to  follow  some  ivf  the  acute  infectious  diseaei**» 
such    as    typhoid  fever,  smallpox,  erysij>elas,  and  diphtheria.     Trs^'*' 
matism  claims  its  victims,  the  disease  following  the  accident  one      ®* 
more  years  after  its  m-eurrence,  especially  in  cases  in  wliich  the  neurc^*^'* 
have  l)een  prominent.     While  syphilis  gives  rise  to  k'sions  nf  the  c^^^ 
similar  to  tiiose  of  multiple  sclerosis,  it  is  doubtful  whether  the  dise^^^^^ 
in  its  tynittd  form  is  ever  due  to  it.     In  nearly  one  half  the  cases         ' 
apparently  adequate  cause  can  he  traeetl. 

pATiioi.ociCA  L  AxATOMY.— The  macroscopicaud  microscopic  chan-_^ 
in  the  ccntnd  nerv<His  system  in  multiple  sclerosis  are  most  el 
Iri-egular  and  sharply  detined  ix'ddish-gray  imtches  of  sclerotic 
may  be  found  scatterwl  throughout  the  central  nervous  tissue,  and 


8amc  ud  Kig.  53. 

mHi'T  from  a  few  iiiilliiuetres  to  two  or  three  ceiitinictres.     They  are 
finer  than  the  surroiiniliiig   brain   tissue,  hut   have  less   consistency 
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than  connective   tisstie,  except  in  very  old  eases,  wben   they  may 


Frc,  55. 


Siimf  nji  Fig,  53. 


almost  cartilapnous.      They  do  not  app 
rently  increii?c  the  volume  of  the  part  in 
wliich    they  are    sitiiate<l,    and    on    cuttiii 
tlirttii^li   tlu-m   in   the   centrum   ovale  tk 
may  pn-seiit  a  (h"()rcssetl  api>earanee,  ^^h 
in  the  cms,  jkuvs,  and  com    ihey  may 
slightly     raised     above     the     .surrouiitl* 
healthy  tissue.^       It  ha?*  l>een   taught  tl 
the  cerel>nnn,  the  cenlnim  ovale,  central  i 
^lia,  and  c<»rpiiis  calhtsnni  are  mainly  invad 
by  the  islet;*.      In   the  cerebellum    they 
principally  coniined  to  the  white  s^ubstat 
Taylor  clainis,  however,  that — **!.  AVlri 
and  gray  matter  are  aflected   indifterentli 
2.  There  is  no  seat  of  predilection  for  tn 
development  of  the  sch'nttic  ]»atches  ;  *^.  Tlif 
cortex  of  both  cercbrnm  and   cj-rcbellumP 
at!ectcd,"-     In  the  cms  ami  puns  tlie  isl 
are  found  on  tlie  surface  and  in  the  inter 
In  the  medulla  and  .«pinal  cord  the  sclen«l 
patches  are  often  relatively  more  extensit 
esj^cially  in  the  latter  region,  proWdily  fn 
the  fact  that  life  is  comiMitible  with  gnat 
destruction  of  tissue  here  than  in  the  [at 
in  which  certain  vital  centres  exist.     In 
coril  the  jwitehes  may  have  considendjlp  \t 
tical  extent  ;  they  may  invade  honzont?J| 
a  small  portion  of  a  segment,  one  Imil", 
the    entire    substance    uf    the    cord, 
cranial     nerv<-s    are    not    infrequently 
Fk;.  5G. 
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Snuic  n»  Fig.  58. 

volved,  very  mrely  throughout  their  entire  thickness,  but  common^ 
'  Gowers.  -  AnnutU  of  tht  Unirergtd  Medical  ScUnoe*,  1895,  toI  ii.  A-^- 
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only  a  part  of  the  nerve  is  gray.  Sclerotic  patches  are  Hometimes 
foiiDd  in  the  spinal  nerve  roots.  TEie  nilcrosoojH?  shows  in  the  8cle- 
nilic  riatches  an  increase  of  the  connective-tissue  elements,  thicken- 
ing or  the  walls  of  the  smalltT  1>1o<m1  vessels,  iintl  (Icsinictiuii  of  the 
white  substance  of  the  nerve  fil>res,  with  often  the  axis  cylinders  re- 
maining. The  preservation  of  the  axis  cylinders  until  the  destructive 
pruccsis  lieconies  complete  allows  nervous  impulses  to  be  transuutted, 
although  imperfectly,  through  |)iitches  of  sclerotic  tissue,  and  explains 
of  the  symptoms  of  this  disease.  Of  the  intimate  nature  of  the 
-<•  litde  is  known.  Many  of  the  siipjHtsed  causes  maybe  eoiuri- 
iUM*«-t^.  The  weight  of  evidence  seems  to  jioint  to  the  niorbit!  process 
U'ing  due  to  an  irritant,  a  toxin  circulating  in  the  1>1o(kI.  Such  a  hhxKl 
state  following  the  infectious  fevem  might  lead  to  multiple  eml)oli  or 
^throiubi  in  the  capillaries  of  the  ceutnd  nervous  system,  and  tiiiaUy  to 
bl)  increase  of  the  neuroglia  and  destruction  of  the  nerve  elements  of  the 
affecteil  iiarts,  Lebrun,'  after  a  careful  study  of  the  etiology  and  jwUlio- 
genesis,  (xdieves  the  disease  has  an  infective  origin  and  an  endarterial 
inflammation  takes  place.  Oleni  *  concludes  that  the  point  of  departui'e 
i.n  in  the  |>erivasenlar  lymph  spaces,  causing  an  infiltration  of  tlie  lymph 
elements  and  destruction  irom  degeuenition  of  the  |»arenchymatous  ele- 
ments. That  the  wasting  of  the  nerve  fibres  is  entirely  due  to  the 
increase  of  the  connective  tissue  is  doubtful.  It  is  very  probable  that 
both  proc«_*sses  result  from  tlie  same  cause.  After  the  neuroglia  lias 
increased  sutficiently  to  encnwicfi  upon  the  nerve  fibres  the  wiHtiug  and 
dei^truction  of  the  latter  are  thus  hastened.  The  lesions  of  syjvhilis  of 
the  brain  and  cord  bear  a  striking  resemblance  to  those  of  multiple 
sclerosis.  It  is  difficidt  to  understand  how  such  diffuse  chauges  as  are 
found  in  disseminate<l  sclerosis — for  in  some  cases  scarcely  a  segment  of 
the  c<3rd  esca|>es — can  cwcur  from  uny  other  cause  than  that  of  a  vitiated 
bl<M»d  state.  The  formation  of  sch-rotic  tissue  aronm!  tlie  bloodvessels^ 
aj»  Well  as  the  thickening  of  the  walls  of  the  vessc*ls»  points  to  the  bliMxl 
88  the  medium  througli  which  the  irritant  is  so  widely  distributed. 
Taylor,  whose  observatious  have  been  referred  to,  rejects  the  fhcory 
that  the  sclerosis  has  its  primary  origin  in  the  bloirtl vessels,  because  the 
i*let«  are  not  always  found  nt'ixr  the  vessels,  nn<l  in  some  instances  these 
do  not  show^  any  change  in  well-advanced  degenerated  areas. 

.SvMr*T<>MS. — The  fir^t  symptom^  of  multiple  sclerosis  may  l)e  appa- 
rpntly  of  a  purely  functional  character,  and  unless  the  observer  is  fandliar 
with  the  various  manifestations  of  the  disease  in  its  early  stages  and 
makes  a  thorough  and  systematic  examiuatiou  of  every  nervous  case, 
he  will  not  infretpjcntly  mistake  the  sytuptiuns  of  this  disorder  in  its 
ineipiency  for  those  of  hystei-ia.  The  reas<»n  for  the  seeming  trivial 
/iuinu'ter  of  the  initial  symplouis  und  tireir  varialiility  is  not  far  to 
ievk.  The  lesion  at  first  is  an  irritative  one,  an*!  before  structure  is 
tlc^itroyod  function  is  simply  lessenefl  or  j»erverled.  A  focus  of  irrita- 
tion may  take  place  in  a  pirtiou  of  the  cerebro-spinal  axis  or  in  a  nerve, 
iiml  disturb  the  fnnctioniug  elements,  but  the  power  (*f  resistance  of 
the  individual  at  the  time  may  be  suffit-ient  ti*  destroy  the  irritant  nwl 
tem|MiniriIy  get  rid  of  its  effects^  when,  to  all  :i|i[i('aniuees,  a  comlition 
'  health  is  resumed.    Such  cycles  of  disease  and  liealth  may  be  repealled 

»  Ammui  <^UU  Univenal  Mtd.  Sct.,  18^,  vol.  ii.  A-68.  »  Ihid. 
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in  some  cases  several  times,  ami  the  physician  may  become  con\-inL'Hl 
of  the  accuracy  of  his  diagnosis  of  hysteria  ;  hut  finally  the  integrity 
of  strncture  gives  way  from  the  effects  of  repeated  irritation,  and  loss  «»f 
function  becomes  jiermanent.  That  subjects  of  nniltiple  scleposb  arc 
quite  fre(|iiently  hystericuil  should  not  be  forgotten. 

It  is  impossible  to  give  in  this  article  a  reliable  cmtlinc  of  the  varioaa 
symptoms  by   which  the  disease  under  consideration   may   \w  cli>thed 
during  its  irritative  stage.     For  those  who  are  interested  in  this  subjein 
no  more  suggestive  work  has  been  written  than  the  little  bnx'hure  liy 
Thomas  Buzzard."     It  is  quite  evident   that  a  disease  attcndetl  with 
multiple  lesions  throughout  the  ceiitnd  nervous  system  must  1k'  manifest 
by  numerous  symptoms,  and  that  tliese  will  vary  in  accordance  with  the 
seat  and  extent  of  the  sclerotic  patches.     The  symptom  to  which  the 
patient's  attention  is  first  attracted  most  frequently  is  muscular  weak- 
ness of  the  legs  or  arras.     It  may  affect  one  leg  or  one  arm.     If  une 
limb  only  is  involved  at  first,  it  usually  imjiroves  before  a  s^^ond  is 
attacked,  so  that  the  latter  is  the  weaker  of  the  two.     A  |>eeuliar  jerkj 
tremor  of  the  arms  may  l>e  the  earliest  appreciable  symptom;  inciv 
onlination  of  the  legs,  which  usually  accomiwinies  the  motor  wi'iikne*^ 
may  precede  the  latter.     In  a  number  of  cases  subjective  sensory  dis- 
turbances, sensations  of  "  pins  and  needles,"  numbness  or  dull  paio, 
especially  in  the  legs,  have  first  led  the  patient  to  consult  a  jdiysieiaB. 
Less  frequently,  s|K"ech  defect,  eye  symptoms,  or  evidence  of  the  in- 
volvement of  other  cranial  nerves  is  the  first  cause  for  complaint.    In 
the  typical  ciises  loss  of  muscular  ^vower  in  the  legs  or  arms,  which  i* 
usually  incomplete,  being  |jar.iplegi<%  liemiplegic,  or  monoplegic  in  cha- 
racter, is  soon  followed  by  a  peculiar  jerky  tremor  in  the  arms,  rarely 
to  the  same  extent  in  tlie  legs,  the  latter  exhibiting  not  infrequeully 
marked  ataxia.     The  muscular  weakness  nuiy  at  first  \w  limite<l  to  a 
group  of  muscles.     The  parts  first  affcctetl  often  improve  for  a  tinit\  Imt 
other  liud>s  or  groups  of  muscles  become  weak  and  the  loss  of  musiilar 
power  slowly  or  rapidly  increases.     Ai->  time  elapses  tlie  tremor  beconit* 
nioi-e  pronounced — speech  defect,  usually  a  scanning  s|)eech,  nystjigmib, 
impaired  vision,  first  affecting  one  eye,  this  improving,  then  the  ethtf 
becoming  the  worse,  with  floating  s|iecks  before  the  eyes  and  temjwran- 
diplopia,  are  added  to  the  catalogue  <>f  complaints.     On  examiimti«'« 
the  deep  and  su|>crficial  reflexes  will  Ix'  fi>iniil  increased,  and  not  infre- 
quently ankle  clonus  with  clonus  on  tapping  the  tcn<lon  of  Aehille!*  ^niI! 
be  present,  but  often  more  pronoimcea  on  one  side  than  on  the  otlier- 
Extensor  rigidity,  and  more  nirely  flexor  contraction  of  the  legs,  Uite 
place.     Weakness  of  the  sphincters  of  the  bladder  and  bowels  is  loiind 
in  some  instances.     Buzzard    calls   attention   to  the    plantar   reflt-xt*, 
which  are   usually   well  marked  in  this   disease,  and  siiys  tliat  optic- 
nerve  changes,  frt>quently  atrophy,  arc  common.      In  some  cases  early  in 
tlie  disease,  but  commonly  later  in  its  course,  apoplectiform  attarb*"" 
epileptic  seizures  occur.     Vertigo  and  subjective  sensory  disturljaDoes 
are  common.      The  latter  cnnsists  of  numbness,  cold,  or  "  pins-aa' 
needles"  M'UsilicKUs,  rheumatoid  j>ains,  and  less  fivqyently  of  iightniiif 
like  |»ain>,  similar  tt»  those  observed  in  locomotor  ataxia.      Loss  ofp*^" 
ture  sense,  csj>ecially  in  the   legs,  has  Ikhmi  met  with   in  a   number  of 
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Ansethesia  is  not  a  pronoiitiwtl  symptom.     When  present  it  is 

variable,  disappearing  and  reeiirriiig  from  time  to  time.     Heini- 

Bthesia  has  been  <)b.>*er%*e(l.     T!i<^  most  eommtJii  mentiil  change  is  a 

state  in  whicli  the  |>atient  seems  entirely  imctJiieerned  about  hia 

ent — a  condition  wliicfi  may  be  accountcHl  ibr  by  the  mental  failure 

aich  prevents  him  from  realizing  the  lijnivity  of  the  di.sea.se.     Loss  of 

emory  i*  common,  and  insjinity  occasionally  dcveloj>s  and  simulates 

etic  dementia. 

Fn>m  the  typical  forms  of  the  disease,  whose  sym]>toms  are  qnite  vari- 
Me  in  individual  eases,  there  are  atypical  variations.  In  some  cases  ;i 
pfHidition  of  spastic  jiaraiilegia  is  well  marked,  witli  hlad<ler  and  bowel 
disturbance,  but  aurestlK'sia,  girdle  sensations,  and  other  pronouneed 
sesMory  changes,  as  well  as  trophic  disturbances,  serve  t<^  distinguish 
from  cases  in  whicli  the  lesion  is  limited  to  the  lateral  columns  of 
cord ;  while  vertigo,  not  infretpiently  convulsions,  and  eye  synip- 
8uch  as  optic  nerve  atrophy  and  nystagtnns^  will  aid  in  detcrmin- 
j  the  nature  of  the  disease.  I  know  nothing  from  practical  experience 
the  purely  spinal  type  of  tin*  diseasi%  if  it  ever  exists,  and  should  l»e 
a  loss  to  distinguish  it  clinically  from  syphilis  of  the  cord.  The 
iptoms  of  the  cerebrsd  variety  are  very  much  the  same  as  those  of 
ordinary  cerebro-spinal  type. 

Individual  Si/inptom-i*. — A  [peculiar  jerky  trenu>r,  nystagmus,  and 
Kainning  s|)eech,  when  they  occur  together,  are  thought  to  be  jwithog- 
Doroonic  of  multiple  sclerosis.  They  prubably  are,  but  it  must  l»e  borne 
ID  mind  that  one,  or  even  all,  of  these  may  be  absent  in  the  early  stiige 
b£  this  disease.  Under  such  eircnmstances  the  association  of  other 
kuptoms,  upon  which  little  stress  has  been  laid  by  many  writers,  may 
OC  sufficient  to  prevent  the  physician  at  least  from  mistakiug  the  disease 
for  hysteria.  One  of  the  most  striking  symptoms  of  the  disease,  both 
fti  account  of  its  frc^quency  and  its  jjceuiiar  chanieter,  is  the  irregular 
Brky  tremor.  It  is  most  typical  and  fretjuent  in  the  arms,  infre- 
Bently  affects  the  legs,  and  still  less  commonly  the  neck,  trimk,  and 
npi^  It  is  usually  absent  when  the  parts  are  at  rest,  but  manifests 
iL><elf  immediately  on  attempts  at  voluntary  movements,  the  excursions 
being  rather  small  at  first,  and  becoming  more  pntnrmnced  as  the  move- 
Bents  to  accomplish  a  given  ol>ject  are  continued.  The  nearer  an  object 
is  approached  with  the  hand  the  more  marked  tlje  tivmor  bectmies,  but 
[)iK5e  the  object  is  reaehed  aiul  the  hand  and  arm  have  support,  the 
termor  immediately  ceases,  differing  in  this  respect  from  hysterical 
Eremor,  the  excursions  of  which  increase  after  the  finger  reaches  an 
»t>ject^  such  a.s  touching  a  given  point  on  the  wall.  The  tremor  is  so 
preat  in  multiple  sclerosis  that  a  glass  well  filled  with  water  is  often 
irly  emptied  In'fore  the  mouth  is  reacheil.  Attempts  to  overcome  the 
lor  and  excitement  usually  increase  it.  As  it  tx-curs,  as  a  rule,  only 
.  intended  or  voluntary  movements,  it  is  calknl  intention  tremor.  The 
ct  nature  of  the  cases  of  supp»se<l  multijile  sclerosis  in  which  the 
pmor  is  observed  when  the  limbs  are  at  rest  is  still  in  doubt.  Nystag- 
mus, most  fre<(uently  latertii,  but  sometimes  vertical,  occurs  in  more 
than  one  half  the  cases.  It  is  most  marked,  and  occasionally  only 
erved,  when  the  eyes  ai-e  looking  fixetlly  at  a  near  t>bject.  The  scan- 
speech,  also  termed  staccato  or  syllabic  speech,  is  nearly  as  frequent 
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a^  nystagtiins,  aiul  probably  more  fonstaiit  tliao  tremor.     It  consisUt 
slow  [iiiil  ik'lilK'rate  utterance,  witli  iirnbie  separation  of  syllables 
words  in  sjxHJch,  and  freqnently  in  eliding  the  ends  of  certain  wor 
The  |>jitient  seems  indifferent  to^  if  not  iineoiiHcions  of,  the  cxtmordina 
eifort  which  he  is  sometimes  recpiired  to  exert  in  making  himself  under- 
stood.     Mnseiilar  weakness,  whieb  of  itself  is  not  so  eharacterititic  ( 
the  disease  as  tremor,  is  usually  the  earliest  symptom  and  probably 
most  eoiistaut.     It  im\y  alleet  a  grou]t  of  muscles  and  assume  the  ftx 
of  inoni)plegia,  piiraplegia,  or  hemipletria.     It  has  these  chamcteristifi 
the  paralysis  is  rarely  complete,  the  degive  of  lessened  power  is  varia 
from  time  to  time,  one  limb  becoming  weak  for  weeks  or  months,  ti 
improving,  atid  after  a  lapse  of  months  or  years  anotlu-r  limb  is  affect 
and  is  weaker  than  th**  one  tirst  affected.      Buzziird  calls  attentinn  toj 
observation  of  a  case  in  whieb  atropliy  of  a  group  of  niuselej-  inciirr 
disappeared,  and  recurred  with  varying  electrical  changes.' 

Ataxia  is  very  common  in  the  legs,  and  sometimes  it  att'ecl-  liu  .m 
and  trunk  muscles.  A  i'orm  of  ataxia  similar  to  eerebellar  at:ixia  ik-ci 
in  some  eases.  A  careful  study  iff  the  reflexes  is  important.  Both  tl«» 
deep  and  the  sujK'rfieial  rcHexi's  are  often  increased,  and  ankle  cli»nu>. 
fretpicntly  one-siiled,  or  if  bilatcml  usually  more  pron<Hinceil  on  nne 
side  than  the  t»ther,  is  common.  The  eye  symptoms,  other  than  ny.>tig- 
nuis,  are  quite  frequent,  Impaired  central  vision,  witli  contraction 
oi'  the  tields,  sometimes  occurs  iu  one  eye.  After  a  time  tlie  vision  in 
this  eye  improves  and  the  other  eye  be<'omes  atfected.  Fhwiting  spot? 
before  the  eyes  arc  not  infrcipicntly  comjilaincd  uf.  The  pupilkn 
reaction  tt*  light  and  ac<'omm(Hlatinn  is  usually  normal.  Diplopia  is  an 
wcasional  .symjitom.  The  ophthalmosco|»e  in  some  eases  reveals  <»pr 
neuritis,  which  may  lead  to  atrophy.  IntVeqnently  the  laeial,  trigeminal 
and  bypoglossixl  nerves  are  at!eete<I.  In  cases  of  extensive  lesions  of 
the  pons  swal having  becomes  difficult.  Headache,  usually  of  a  dull 
chanicter,  is  more  than  an  (wcasional  symptom,  and  occni-s  early  in  tk* 
disease.  Vertigo  is  a  symptom  that  t»ceurs  with  almost  as  great  ^n  ' 
quency  as  nystagmus  or  scanning  sikh-cIi.  It  may  be  an  early  syniptn 
gufficiently  intense  to  interfere  decidedly  with  the  comfort  of  the  pntici 
and  may  be  associated  or  entirely  disconncctcHl  with  vomiting.  It  oil 
disappears  late  in  the  course  <►*'  the  disease.  The  convulsive  seizure*! 
apoplectiform  attacks,  already  meutionefl  in  certain  cases,  may  oec 
early  in  the  course  of  the  disease  and  be  rejM'ated  at  infrequent  interva 
with  increascil  mental  impairment  following  each  seizure.  Sonictimia 
the  jKitienI  passes  into  a  stujKirous  or  eonuitose  condition  without  a  coQ 
vulsionj  but  with  a  rise  of  the  body  heat  several  degrees  above 
normal.  In  a  few  instances  death  liasoecurreil  during  llie  stage  of  ( 
esjuM'ially  when  it  has  followtnl  one  or  more  convidsions.  The  getifC 
nutrition  i>  usually  gootL  Muscular  atrophy  and  other  tn»phic  cfianc*"^. 
dejM'uding  upon  the  involvement  of  the  lumbar  region  or  anterior  lioni*' 
of  the  cortl,  are  such  as  are  met  with  in  poliomyelitis  or  myelitis,  an<l  a' 
extremely  rare.  Tlie  mental  symptoms  and  sensory  phenomena  haw  I 
considered  at  sufficient  length. 

Course  and  Duration. — In  a  few  cases  the  disease  is  unintermp 
edly  progressive,  and  may  prove  fatal  in  one  or  two  years  from  se 
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invol\*emeut  of  the  pona  and  me<lulla.  More  often  it  is  marked 
ibv  repeated  rerai)?sioni*,  wmie  varying  from  a  few  months  to  several 
lyejir<.  In  the  early  stage  nf  the  disease  the  j)atlent  may  seem  in  almost 
Iperfoft  health  during  the  remissions.  Eaeh  reenrring  jH^riiKl  of  advance- 
iBient  t>f  the  niorhid  priK-ess  leaves  the  patient  in  a  more  enfeebled  eon- 
iithui  than  the  j»re<'eding  one.  The  disease,  if  we  reekon  from  the 
l|H*j;iniiiiig  of  the  prodromal  peri«xl^  may  rnn  a  course  of  from  one  or 
Itwo  years  to  fifteen  or  twenty  years,  the  jwtient  finally  dying  from  some 
fiutereurrent  disease,  .such  as  phthisis,  or  from  exhaustion  brought  *m  by 
ive-Hi*-:*!  and  renal  eomplie^itioiis. 

Diagnosis, — In  typieal  eases  the  age  of  the  patient,  the  gradtml 
lonset  of  the  disease,  mnsenlar  weakness,  ataxia,  and  iuiTease  of  the 
Ideep  and  superfieial  reHexes  in  the  h'gs»  a  jerky  intention  ti-enior  in  the 
lanns,  nystiigmiis,  scarming  speech,  vertigo,  headache,  iwular  symptoms, 
land  |xiroxysnial  disturbances,  snch  as  eonvulsiuns  or  aptfplectiforni 
pks»  would  render  the  diagnosis  easy.  Even  in  such  cases  the  dis- 
luis  probably  existed  for  some  years  before  all  the  symptoms  are 
fprejR'iit,  and,  as  the  irregular  ca.ses  are  far  more  nnmerons  than  the 
ityiHcal  nm^,  a  tliagnosis  is  often  required  when  all  the  so-<silled  charac- 
itertstic  symptoms  are  absent.  Under  such  eireunistanees  errors  can  be 
jpreventetl  or  leH.sened  only  by  a  eiirefid  study  and  analysis  of  all  the 
uiympioms  and  circumstances  ccMinected  with  eaeh  individual  ease.  The 
aner  of  invasion  and  progress  of  tlu'  disease,  together  with  the  asso- 
tion  of  certain  symptoms,  if  carefully  considci-ed,  will  usually  lead  to 
reliable  conclusion. 
The  diseases  with  which  mutiple  sclerosis  may  be  confounded,  espe- 
Icially  in  its  atypical  forms,  are — hysteria,  sonje  of  the  uther  functional 
Jneurocsei!,  [xiretic  dementia,  tumors  of  the  brain  attended  with  a  jerky 
[tremor,  thickening  of  the  meninges  on  the  convex  surface  of  tfie  brain 
jor  in  th»*  |>o«!lcrior  foss^i  from  inflammation  or  tumor,  eereheilar  ataxia, 
|bu11jar  paralysis,  jiaralysis  agitans,  Friedreich's  ataxia,  spastic  sninal 
Kimplegia,  lo<'omotor  ataxia,  and  j>ostero-latend  sclerosis.  It  will  be 
Sfn|M»*siblein  the  small  s])ace  assigneil  ttiis  article  to  enter  into  a  detailed 
litfcrential  diagnosis  between  each  of  the  almve  diseases  and  multiple 
rden^si--,  but  a  few  of  the  sidient  piints  may  be  given. 

HtfHlrriii  mul  Some  of  th^  Other  Fuuftlonal  XntrmeM. — There  is  prob- 

ihly  DO  other  organic  disease  of  the  nervous  system  whose  symptoms 

CI  frequently  and  so  clearly  resemble   those  of   hysteria  as    those   of 

lultiple  sclerosis  in  its  incipient  stage.     In  doubtful  cases  the  first 

tion  that  the  physician  should  endeavor  Ur  answer  is,  *'  Is  the  <lis- 

_    organic  or  is  it  functional?"      It  slmidil  always  b<'  borne  in  mind 

^that  a   multitude  of  symptoms,  apparently  of  a  fiinctioual   nature,  are 

aot  sufficient  on  which  to  base  a  diagnosis  of  liysteria  if  there  is  present 

Cine  sympimu  alone  pointing  positively  to  an  oi^inic  lesion.     Ruzzard 

ihii!^  called  attention  to  the  following:  "  Multiple  sclerosis,  like  hysteria. 

Us  common  in  women  at  puberty  ;  a  history  of  some  moral  sluK-k  often 

]  pnt-ede**  lK>th  ;  there  are  few  cjises  of  multiple  sclerosis  in  whirh  tliere 

'  are  not  hystericid  symptoms  ad<led  ;  and  many  symptinns  of  the  fornier 

Imve  long  been  lookc«l  upon  as  liysterical,**  ^    The  same  writer  states  that 

tlje  plantar   reflexes  are  usually  well  marked  in  multiple  sclerosis,  and 
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feeble  or  ahsent  in  hystt^ria.  Pamlysi.s  is  UHiially  ^mldeii  in  it8  onset,  and 
more  complete  ami  Hacfitt  in  thf  lattt-r  than  in  the  furmer.  When  blindne-* 
occurs  in  one  eye,  it  is  gt'nerally  t'omplt'to  at  first  and  comes  on  sucldt-nly 
in  hyst-eria,  wberwLS  in  tntilti|)lo  sclorusi.s  alir^oliite  hlimlness  in  one  rye 
is  nuv.  Tln^  acaiity  oi*  vision  k'sst'ns  <rr.nlnaliy  with  I'nntrar.'tion  uf  the 
fieldsi,  until  the  eye  is  almost  useless  ;  then  vision  improves  in  tins  lyo 
and  fails  in  its  fellow.  Atropliy  of  the  optie  nerves  and  nystagmus  arc 
prot)aljly  never  of  hysterieal  orign.  The  tremnr  of  multiple  sclents 
may  be  simulated  by  an  irregular  tremor  oeenrring  on  voluntari'  move- 
ment in  hysleria,  but  in  the  latter  the  exeursions  ai*e  usually  less;  thrrt 
aix"  a  tardiness  of  the  initial  niuseular  effort  and  a  contraction  of  tlr 
antagonistic  inus<'les.  Govvers  lays  considerable  stress  ujv>n  the  iliii^'- 
nostie  ini]iortanee  of  the  prcscMice  of  ttie  last  symptom.  The  hysterical 
patient  will  often  touch  an  olijeet  w^ith  her  index  finger  without  much 
difficulty,  but  after  the  finger  has  remained  a  few  seconds  in  contart 
with  tlie  oljject  the  arm  beeonies  affected  with  an  irregular  or  jerky  tiv- 
mor,  differing  from  the  tren»or  of  multiple  sclerosis,  in  which  E^rvat 
effort  is  freipiently  re<juired  in  bringing  the  finger  in  contact  with  an 
ohjeet,  but  tlie  tremor  ceasing  as  soon  as  this  has  been  aecomplishtil 
(Buzzard). 

Puniic  Dementia. — Irregular  pupils,  loss  of  the  iris  reflex,  mailed 
tremor  of  lips  and  tongue,  drawling  speech,  with  inabilty  to  pronouiw 
certain  consonants,  and  prominent  symptoms  of  dementia  are  alv. 
favor  of  paretic  dementia,  but  in  rare  cnsvH  the  difficulty  of  <iiag 
very  great.  Tumors  of  the  brain  are  attende<l  Ijv  a  jerky  tn»mor  nianf- 
fcst  only  on  vidnntary  nioveuient.  The  pn'setice  of  the  tremor  is  iJ]** 
only  symptom  suggt^stive  of  multiple  sclerosis,  and  the  other  indication? 
of  tumor  are  usually  sufficient  to  prevent  a  mistake  if  the  observer  i* 
on  his  guanl.  The  tn'mur  m^'urring  from  a  tumor  in  one  crus  or  (W. 
side  of  the  pons  is  nnitatei-a!.  Chronic  meningitis  in  the  posterior  fi»sr« 
surrounding  the  pons  antl  medulla,  or  thickening  of  the  membrane*  mi 
the  convexity  of  the  brain  from  inflammation  or  from  tumor,  mny  be 
attended  with  tremor,  but  other  sym|)toms  of  thes<»  jmthological  j)n> 
cesses  are  pivsent. 

(Webclhr  Ataj-hf  due  fo  Tmnnr, — Double  optic  neuritis,  projectilf* 
vomitiiig,  and  severe  headache  are  in  favor  of  tunit>r, 

Btdltar  PartfftjftiH, — The  lesion  being  limited  to  the  muscles  of  the 
motor  nerves  of  the  l)ulb  is  sufficient  to  prevent  mistaking  this  for  a 
disease  like  multiple  sclenjsis. 

Par(ififi*m  Af/if(tnM. — The  peculiar  posture  of  the  patient  and  hi?flg^t 
the  almost  characteristic  rigidity  of  the  limbs,  the  slow  initial  raovr- 
ments  in  attempting  to  make  a  nniscular  effort,  tite  continuance  ef  the 
tremor  during  ri'st,  except  in  the  very  early  stiige  of  tlie  disease,  a"" 
the  absence  t>f  nystagmus  and  syllabic  sjx?ech,  are  sufficient  for  a  J'5»?* 
nosis  of  paralysis  agitans. 

Fnedreirh^^  Dii^ea^r  or  Ilereditfiry  Ataxia. — In  this  disease  and  nail- 
tiple  sclerosis  nystagmus,  tj-emor,  speech  defects,  and  ataxia  may  (iro'ir- 
Hereditary  ataxia  is  a  family  disease,  multi|)le  sclerosis  is  isolated.  Tty- 
spet'ch  defect  ciuisists  in  eliding  the  ends  of  the  wonls  in  the  former:  'O 
the  latter,  besides  this,  in  spacing  between  syll{d)le's  and  wonls — sylli''*'^' 
speech.   The  tremor  in  the  former  is  less  marked  than  in  the  latter,  a^"" 
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is  limited  to  the  neck  muscles.  Knee  jerks  are  increased  in  multiple 
sclerosis,  but  they  are  almost  invariably  absent  in  hereditary  ataxia. 

Spadic  Spinal  Paraplegia,-'— 1£  the  lesion  in  the  multiple  sclerosis 
is  limited  to  the  dorsal  region  of  the  cord,  a  differential  diagnosis  will 
be  imp<jKsible;  in  other  cases  the  bulbar  and  cephalic  symptoms  will 
enable  the  nature  of  the  disease  to  be  determined. 

Locomotor  Ataxia, — ^The  loss  of  the  iritic  reflex  and  the  knee  jerk, 
with  sensory  phenomena  and  inco-ordination,  without  irregular  jerky 
tremor,  nystagmus,  or  syllabic  speech,  leaves  no  doubt  in  the  majority 
of  cases  as  to  the  diagnosis.  Postero-lateral  sclerosis  has  neither  speech 
defect,  nystagmus,  nor  a  coarse  intentional  tremor.  Little  if  any  diffi- 
culty in  determining  the  nature  of  the.  disease  would  be  encountered, 
except  in  cases  in  which  the  multiple  sclerosis  should  be  limited  to  the 
spinal  cord,  when  a  diagnosis  might  be  impossible. 

Pbogxcjsis. — Remissions  of  variable  lengths  may  occur,  but  recovery 
is  onknown.  Bulbar  symptoms  are  unfavorable.  In  such  cases,  if  the 
progress  of  the  disease  is  steady,  although  gradual  from  the  first,  life 
will  not  be  prolonged  more  than  one  or  two  years  after  the  diagnosis  is 
positive. 

Treatment. — There  is  no  known  method  of  treatment  by  which 
the  disease  can  be  more  than  temporarily  arrested.  The  health  should 
be  kept  in  the  best  possible  condition  by  tonics,  such  as  arsenic,  quinine, 
and  iron,  by  an  abundance  of  nutritious  food,  and  by  careful  attention 
to  the  digestive  oigaas,  bowels,  and  kidneys.  Potassium  iodide  and 
mercury  seem  to  affect  the  morbid  process  more  than  any  other  medical 
agents,  especially  early  in  the  disease.  Nitrate  of  silver  has  been  used 
and  arsenic  has  been  employed  hypodermically,  but  results  have  been  far 
from  brilliant.  Occasionally  jwriods  of  rest  in  the  recumbent  |K)sture, 
with  ma.'isage,  appear  to  do  gocxl  in  lessening  the  tremor  and  in  bringing 
alx>ut  remissions  in  the  progress  of  the  disease.  It  is  doubtful  whether 
electricity  has  any  other  eflect  in  this  malady  than  keeping  up  mus- 
cular nutrition. 


CHRONIC  HYDROCEPHALUS. 

Definitiox. — Chronic  hydrocephalus  is  a  condition  brought  about 
by  the  gradual  distenti(m  of  the  ventricles  (usually  the  third  and  lateral) 
of  the  brain  by  a  watery  fluid.  It  is  often  congenital,  but  may  be 
acciuired.  An  increase  ot  the  subarachnoid  fluid  sometimes  takes  place, 
either  fr«>m  arresteil  development  of  the  brain  or  from  inflammation  of 
the  meninges,  and  has  \wen  termed  external  hydrocephalus.  This  is 
entirely  different  from  the  internal  form,  and  the  morbid  process  which 
gives  rise  to  it  is  the  serious  one,  so  that  no  further  reference  will  be 
made  to  it  in  this  section. 

ETioLfKiY. — Beyond  the  fact  that  most  of  the  cases  begin  at  birth 
or  soon  after,  that  the  disease  occurs  more  frequently  in  some  families 
than  in  others,  and  that  i)ov<'rty  and  poor  nutrition  seem  to  favor  its 
development,  we  may  as  well  admit  that  we  are  ignorant  concerning  the 
etiology  of  the  congenital  form.     The  accjuired  variety  is  usually  due  to 
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mfvhnmcnl  cautit^s,  but  r>ca».sJona] ly  ea.se8  occur  after  early  childLtxi*!  for 
which  iio  adeqiuite  j)athnlugictil  Icjiion  has  heeo  I'ound  at  the  autoj»»y. 
These  are  the  sc>-calkKi  idioimthu^  cjises. 

FATiioi/KiicAi.  Anatomy.— All  llic  veutrieles  may  l>e  enlarged  aod 
distended  with  Huid  ;  more  coniimudy  the  fourth  ventricle  is  noiiir 
nurnial,  t!ie  lateral  and  thinl  ventricles  and  the  at^neduct  of  Sylvius 
being  aflected.  In  extremely  rare  4'ases  the  fourth  ventricle  alone  is 
involved.  When  the  toratnen  of  Monro  is  obstructed  the  effusion  is 
limited  to  one  or  Itoth  lateral  ventrieles.  The  fluid,  often  nearly  !i» 
cleiir  as  spring  water,  alkaline  in  reaction  from  the  presence  of  sodium 
chlori<le,  eimtains  a  smaU  quantity  of  albnniin,  and  not  infrequentk 
urea  and  cholesterin.  The  quantity  of  the  fluid  varies  from  one  to 
several  pints,  and  i>  greater  in  the  cttngenital  cases,  as  the  bones  of  llie 
cranium  readily  sepanite  and  [lermit  an  extreme  dt^rce  of  hydn>p 
ventricnlorum.  The  bmin  suffers  from  compression  in  the  conierenital 
cases  in  projxirtion  to  the  quantity  of  fluid  in  the  ventricles,  but  after  the 
cmnial  sutures  have  beeouie  ossified  the  bniiu  substance  may  be  gn-jlly 
damaged  by  the  accumulation  of  ordy  ten  or  twelve  ounces  of  tjnid  in 
the  lateral  ventricles.  The  white  substance  of  the  brain  seem?  to  waste 
more  than  the  gray,  but  the  eouvohitions  are  gifatly  flattenetl,  and  in 
very  severe  eases  they  may  be  almost  completely  (tbliteratiil.  Vudet 
Rucfi  circumstances  the  ventricles  are  converted  into  one  enormou.«<  f»c, 
and  this  is  surrounded  by  the  eercbnd  hemispheres,  which  form  a  w^ll 
not  more  than  a  few  niillimetn's  in  thickness.  The  basiil  ganglia  arr 
ilatteneil,  the  choroid  plexus  is  tliiekened,  the  lining  niend)nine  of  the 
lateral  ventricles  is  roughened  and  granular,  tlie  nornial  i-elations  of  tin' 
structures  of  the  interior  of  the  brain  are  destroyed,  and  the  bones  of  the- 
cranium  are  thin.  In  the  congenita!  cases,  and  occasionally  in  the  acqiiinil, 
the  cranial  sutnix's  are  widened  anil  the  shajx*  of  the  head  is  distorltnl 
Occlusion  of  t!u^  foramen  <jf  Monro,  the  aqueduct  of  Sylvius,  the  fora- 
men of  Majeiuhe,  or  the  foramina  of  Mierzejewsky,  or  pressure  on  thf 
veins  of  Galen,  is  often  found  in  the  acquired  cases,  and  sometimes  in 
the  congenital  variety. 

Symptoms. — Wlu'U  the  condition  has  taken  place  in  utero  the  h«iil 
may  be  so  large  at  birth  as  to  interfere  with  deliver}'.  In  some  inslanw* 
sp^iutaneous  rujiture  has  occurred  and  the  child  is  horn  dead.  Inotk'ft 
it  may  he  n<v*essiiry  to  evacuate  the  fluid  befon*  the  hi^ad  will  |i»?* 
ttirougli  the  jielvis.  In  the  rases  in  which  the  morbid  pnx'efi!*  hit* 
occurred  befnre  birth  and  the  child  has  bwn  deliven-d  alive,  the  hcaA 
is  unnaturally  large  and  nipi^lly  increases  in  size  during  the  first  wwk* 
of  extra-uterine  life.  The  enormous  size  of  bead  then  presents 
striking  eontnist  to  thsit  of  the  face  and  neck,  over  which  it  projc 
on  all  sides,  very  much  as  a  niushri>om  overhangs  its  own  stem,  so 
neither  the  face  nor  flic  neck  cjm  be  seen  when  the  hca<l  is  viov 
directly  from  al>ove.  The  sutures  and  fontanelles  are  greatly  eular 
and  the  head  may  seem  like  a  fluctuating  nuiss.  In  a  chihl  six  yfctk 
old  SCT'n  by  me  not  long  since,  in  c<insultation  with  E.  J.  Hothwi 
apparently  less  than  half  of  the  <'ei»hu]ic  culargt*m<>t>t  was  covenNJ 
lx>ne.  The  circumference  id"  this  hejtd  measured  twenty-four  anii 
half  inches.  Death  fieeurreil  alioiit  one  week  later.  When  the  di.s 
has  made  much  progress  at  birth  it  is  rare  for  tiie  child  to  live 
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than  a  few  weeks.  More  commonly  the  head  does  not  begin  to  enlarge 
until  some  time  during  the  first  few  montlis  of  extra-uterine  life.  It  is 
observed  that  the  forehead  projects  unnaturally  over  the  eyes,  the 
sutures  widen,  and  the  fontanelles  enlarge.  Soon  the  parietal  bones 
give  an  angular  appearance  to  the  head  by  their  upper  portions  project- 
ing laterally  outward ;  the  occipital  bone  extends  backward  ana  seems 
more  horizontal  than  normal.  The  skin  of  the  head  is  stretched  and 
thin,  and  may  present  a  crackling  sensation  when  it  is  touched  with  the 
finger.  The  head  is  poorly  covered  with  hair  and  the  veins  of  the  scalp 
are  unduly  prominent.  As  the  orbital  plates  of  the  frontal  bones  pro- 
ject obliquely  outward,  the  eyes  are  directed  downward,  so  that  most 
of  the  cornea  may  be  covered  by  the  lower  lids.  If  the  child  lives  one 
or  two  years,  the  head  may  reach  an  enormous  size,  measuring  50,  80, 
or  100  centimetres  in  cireumference,  or  even  107.6  centimetres  (42.6 
inches),  as  in  a  case  reported  by  Klein.*  The  child  is  usually  irritable  and 
restless ;  the  nutrition  is  poor,  although  a  fair  amount  of  nourishment 
may  be  consumed.  Growth  is  retarded,  and  muscular  weakness  and 
sometimes  contracture  are  well  marked.  The  muscles  of  the  neck  are 
often  not  sufficiently  strong  to  support  the  head,  so  that  the  child  can 
neither  sit  nor  stand  unless  its  head  is  supported.  Hydrocephalic 
children  do  not  learn  to  walk  before  their  second  or  third  year.  Occa- 
sionally convulsions  are  common,  and  nystagmus  is  sometimes  pres- 
ent Strabismus  and  optic-nerve  atrophy  are  not  rare.  Sometimes 
the  atrophy  of  the  optic  nerve  is  complete,  with  absolute  blindness; 
more  frequently  some  vision  is  retained.  A  condition  of  bitemporal 
hemianopsia  has  been  observed  in  the  acquired  form,  due  to  pressure 
on  the  optic  chiasma.  Mental  defect  is  present  and  quite  pronounced 
in  most  cases,  although  one  occasionally  meets  with  children  whose  heads 
are  hydrocephalic,  but  who  show  a  fair  amount  of  intelligence.  The 
mental  defect  is  usually  that  of  imbwility,  rarely  an  extreme  degree  of 
idiocy.  In  the  pn^rcssive  cases  vomiting,  convulsions,  and  finally 
coma  supervene,  and  death  takes  place.  Even  in  cases  in  which  the 
morbid  process  has  reac^hed  a  marked  degree  an  arrest  may  take  place 
and  life  Im?  pmlonginl  for  a  number  of  years.  In  those  children  in 
whom  the  cfifusion  has  (Kvurn'd  most  gradually  the  fewest  symptoms  of 
oerebral  compression  are  manifest.  When  the  effusion  does  not  take 
place  into  the  ventricles  until  after  the  sutures  of  the  skull  have  iKKJome 
uniti*<l  and  the  fontanelles  closed,  the  head  does  not  appreciably  enlarge, 
and  the  symptoms  will  be  those  of  cerebral  compression  and  irritation, 
fjuch  as  mental  failure,  muscular  weakness  and  contracture,  occasional 
crmvulsions,  vertigo,  sometimes  vomiting,  and  finally  coma  and  death. 
During  the  course  of  the  trouble  in  most  cases,  in  either  the  congenital 
or  ac<juire<l,  ot'casional  febrile  process<\s,  with  nausea,  vomiting,  and 
heailaf'he,  fKX»ur.  In  some  instances  these  febrile  j)rocosses  are  ushered 
in  by  one  or  more  convulsions.  In  the  oases  in  which  the  morbid 
prrMX'ss  has  lieen  arrested  and  the  imtient  reaches  adult  life,  more  or  less 
muT^'Milur  weakness  and  mental  defect  persist  throughout  the  reniaiiuler 
•if  life.  Hydn»cephalic  children  are  esj)eeially  liable  to  suceunib  to  the 
usual  dist-ases  of  ehildhf)od  or  some  intercurrent  malady. 

DiACiNOSis. — The  diagnosis  must  rest  U|)on  the  enlargement  of  the 
*  Gowen :  A  Manual  of  Dueases  of  the  yerrom  Syslemj  2d  etl.,  vol.  ii.  p.  580. 
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head  and  the  tlistonded  fontanelles.  The  aeqiiired  fomi,  taking  plact' 
after  the  .sutures  and  fontaiielles  have  become  |X'rmanently  chised,  can- 
not  be  diagnosticated,  although  the  eoiiditi(m  may  be  s«uspected  if  the 
symptoms  follow  an  attack  of  meninu^itis  or  are  assoeiatoil  witli  legion- 
likely  tf>  cause  eil'ui^ion  into  the  ventricles.  The  ordy  couditiiDii  with 
which  chronic  hydnxiephalus  is  likely  to  be  eonfounth»d  i?;  enlargement 
of  the  head  from  rickets  and  thickening  of  the  cranial  bouej?  from 
syphilis.  In  neither  of  these  are  the  fontanelles  disturbed,  and  in 
both  the  symptoms  caused  by  distention  of  the  lateral  ventricles  air 
absent. 

Pr(x;nosib. — This  is  grave  in  all  cases,  even  in  those  in  whi<-h  the 
morbjtl  jirocess  is  arrested,  as  si>me  mental  an<l  physical  weakness  remaini?, 
and  epilepsy  is  likely  ti>  tlevelop. 

Treatment. — Beyond  protecting  tlte  unfortimates  from  severe 
changes  in  the  temju'r-ature  and  nntlne  ex|>osure  of  the  head  to  the  rays 
of  the  snn,  and  keeping  the  digestive  in*gans  and  general  nutritiun 
in  the  best  (Wkssible  condition  by  appropriate  measures,  it  is  ckMibtfiil 
whethrrmuch  can  be  done  for  them.  The  resnlts  of  surgical  pniei-^lnrt* 
have  not  been  brilliant  or  even  encouraging.  For  tliuse  who  have 
suffieient  intelligence  proper  training,  both  mental  and  physical,  should 
be  provided. 


ABSCESS  OF  THE  BRAIN. 

Definition. — Abscess  of  the  limin  is  a  circumscribetl  collection  of 
pus  on  the  surface  of  the  Imdn  or  witliin  its  substance,  ixvurringasa 
<lircct   result  of  local  puridcnt  iidlannuation  of  mierobie  origin. 

ETioLfMJY. — One  td'  the  most  important  facts  taught  its  by  the  bril- 
liant aelnevements  of  mmlcrn  surgery  by  means  of  thorough  a>cH'i» 
is  that  suppuration  is  impossible  in  the  idiseneeof  a  niiero-iirgauism.  It 
seems  strange  in  the  face  of  this  denuuistration  that  in  s<ime  of  the  re- 
cent  and  Ijest  works  devoted  to  the  diseases  of  the  nervous  syj^tem  ibe 
position  is  taken  that  it  is  not  proven  that  all  cases  of  abscess  of  the  hrain 
liave  a  mierobie  origin,  lentil  it  is  in<'outrovertibly  denionstrate*!  tliut 
suppuration  is  possible  without  the  presence  of  a  pathogi?nic  orj:7un>w 
it  seems  that  we  are  justified  in  assuming  that  suppuration  in  the  hr.uo, 
as  well  as  elstrwliere,  is  due  directly  Uv  orgjinisnud  infeetion.  To  tw 
indefatigable  labor>i  of  Maeewen  of  Glasgow,  and  the  marvellous  R«?u\ts 
obtained  bv  this  brilliant  surgeon  in  the  treatnu'ut  of  abscess  of  ^"*' 
l>r.iiin,  the  nuidical  protessiou  especially,  and  humanity  in  geneml,  •^*'*: 
a  drbt  of  gratitude.  Acute  and  chronic  bwal  softening  of  the  bnii  «^  *'^ 
necrotic  fu'igin,  due  to  ciit<iug  otV  the  bloiMl  stipply,  takes  place,  "^*^\ 
ilimiruition  <d'  the  consistency  of  the  most  atlected  |>art  to  that  of  ^"J^ 
Ii<juid,  and  in  this  pus  corpuscles  aix'  not  infrecpiently  found.  Witl^*-  ^j* 
many  sources  of  iufecliou,  esjH'rially  from  the  mucous  surfaccii  of"^  *" 
nose,  throat,  bronchi,  and  iutesliua!  canal,  ami  with  the  many  aver  *"'^ 
Ivy  wlijeh  iuft'<'ting  nuiterial  nuiy  be  eonveycd  to  the  br.iin,  it  is  not  "^j 
prising  that  suppurati<ui  should  tak<"  plae<'  nmler  conditions  so  favo:^^"? 
to  pus  formation.     On  the  other  hand,  it  appears  remarkable  tha^^  •*'' 
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[of  the  brain  is  not  nioro  fret|U<^iit  in  advanced  life,  a  |>erif»d  so 
lonly  atteiidwl  witli  diseiise  of  the  coroliral  arteries  imd  rt'snlting 
imperfect  brain  nutrition. 

The  preth.^jHifiing  causes  of  absci'ss  of  t)w  liniiu  mainly  relate  t<i  age 

jscx.     In  the  third  decide  of  life  is  found  about  ime  third  of  the 

j>e!S  of  ab!*eesrf  of  the  brain  from  all  causes ;  the  socontl,  fourth,  and 

til  decades,  in  the  order  earned,  yield  the  next  greatest  number:'     It 

exceedingly  rare  before  tlie  second  year  and  after  the  sixtieth,  and  it 

a  very  infre<iuent  exception  for  it  to  be  met  with  after  the  seventieth 

r.     i  have  rectMitly  observed  a  e^ise  in  a  man  seventy-iive  years  old.' 

X  occurs  from  all  causes  about  three  times  as  often  in  the  male  as  in  the 

'male.     The  relative  frequetiey  between   the  sexes  is  least  when   the 

use  is  disease  of  the  ear — 2  males  to  1  female;  antl  greatest  when  the 

iwe  is  traumatism — 5  males  to  1  ft-male.-* 

The  exciting  causes  may  be  divided  into  local  and  distant. 

Jjwud  Cnum'K. — Tln'se  are  by  far  the  nu>st  imjMirtaut  liictors  in  the 

ition  of  suppiinition  within  the  cninium,  and  probably  give  rise  to 

ore  than   three  fnurtiis  of  all   i*ases  of  abscess  of  the  bniiii,  although 

|etttal   statistics  only  give  about  7(J  jh-t  cent,  from   hrt*al  causes.     We 

piusit   bear  in   mind  that  septic  material  has  l>eeu  found  in  the  bony 

Struct iire>«  containing  the  organs  of  hearing,  and  has  given  rise  to  abscess 

pf  the  bmin  when  disease  of  the  car  was  inisus]>eeted.     Of  the  local  in- 

leetive  causes,  disease  lif  the  organs  of  hearing  stands  first,  and  prob- 

^ly  is  the  ■source  of  inteetion  in  at  least  one  half  of  the  cases  of  abscess 

the  brain.     The  statistics  given  by  (rowers  ascribe  VlSy  jwr  cent,  to 

IS  cause.     In  most  cases  there  is  a  chronic  <lischarge  from  the  ear  of 

veral  months*,  or  more  commonly  of  several  years',  duration.     Less 

^quently  the  otorrluea  has  existinl  only  a  few  weeks  Ix'fore  cerebral 

ischief  take^  place.     If  the  discharge  lias  been  free  iVotii  the  ear  before 

tile  brain  becoities   ififeet<'<l,  it   usually  lessens^  and   sometimes  ceases 

tirely,  after  the  br:iin  becomes  involved.     A  chronic  otitis  media  that 

giving  little  <liscomft)rt  to  the  patient  seems  to  be  nn»st  likely  to  inft»ct 

brain  on  exposure  to  cold,  resulting  in  a  renewal  of  the  inflammation 

the  ear.    Occasionally  the  ear  continues  to  discliarge  profusely  iluring 

id  after  the  formation  of  an  al>seess  of  th^e  l)raiu. 

\     Recurrent  attacks  of  otitis  nunlia  on  aeeoujit  of  the  changes  that  take 

i^ace  in  the  structures  of  the  middle  ear  fnjm  repeated  inflammation  are 

[lore  likely  to  be  followed  by  iutrneninial  suppnnition  timn  the  primary 

De«.     Caries  of  the  ivetrotis  |Kirtion  of  the  tenifjond  Ixme  and  iuflamma- 

on  of  the  mastoiil  cells  are  usually  found  in  the  chronic  ear  rliseases 

Uit  are  most  diuigerous.      But  infection  of  the  brain   may  take  jvlaec 

^thout  such  complications.     Polypi  of  the  ear  are  a  sunrce  of  danger, 

i  tliey  are  a  tlirect  caus<j  oi'  irritati(»u   t<j  the  parts,  prevent  a  free  exit 

[>  tlje  pus,  and  thus  favor  iidectiou  of  the  surrounding  stiiu-tures,  which 

y  hu'id  to  sinus  thrombosis.     Disease  of  the  nose  is  a  comparatively 

frenuent  cause  of  abscess  of  the  brain.     The  disease  may  be  limited 

the  mucous  membrane,  but  nnu'e  comnHinly  there  is  caries  of  the 

,  ethmoid,  or  sphenoid  boiie^  usually  of  syphilitic  origin/     1  have 

two  eases  of  abscess  of  one  froutid  lobe  (if  the  brain  due  to  a  collec- 


Jotrers:  //or.  cii.,  p.  471. 
Jowers:   Loc.  cit. 


»  Eskridge  :  The  Mrdical  Acit*,  July  27,  1S95. 
*  Gowt'rs  :   Loc.  cii. 
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tlinix  oF  jHis  in  tlio  frniital  stiuis.     One  at'  them  wa.s  ujisociatod  with  ?U{>- 

ginitive  meningitis,  but  no  disea.se  of  the  houe  was  found  in  either  cuj*. 
isease  of  the  orbit,  eausing  sinus  thrombosis,  may  give  rise  to  ab^Tss 
of  the  brain.  Gowers  states  that  caries  of  other  bones  than  the  teni]Miral 
mri'ly  leads  to  abscess  of  the  brain.  Meningitis  is  usually  asjiiKTattii 
with  abscess  of  the  brain  due  to  disease  (>!'  the  no>»e  nr  orl>it.  Tumor 
of  tlie  brain  is  a  rare  \m'n\  cause  of  cerclii-al  su|)puration,  I  have  met 
with  two  abscesses  ass<»ciated  with  growths.  In  one  the  tumor  wat«  can- 
cerfius  and  in  tfie  other  tuhcn.-ular.  In  each  the  suppuration  took  place 
in  the  immediate  neigfd>orhot»d  (►f  the  growth,  which  seems  to  U'  tlip 
rul«\  I  have  rcpctrted  une  case  <»f  abs<*css  of  the  bitiin'  apjmrently  <hie 
to  erysip(4as  of  the  face,  but  as  the  patient  was  brought  t*>  the  hopinil 
without  a  liisttny  in  a  nmrihuml  condition,  and  I  did  uttt  s<*e  him  until 
after  deatli,  it  was  dithcult  to  determine  whether  tlie  sinus  throinlMHs 
and  abscess  formati(>n  had  resulted  from  tlie  condition  of  the  faee  or 
whether  the  latter  had  been  caused  by  the  former. 

Tmiiumfiitm, — Injuries  to  the  head,  acconling  to  tlie  statistics*  given 
by  Gowcr>;,  c{»use  about  one  fourth  ('2*>.2  per  cent.)  af  the  cases  of  ah^e^ 
of  the  l>rain,  but,  as  tins  authtu*  suggests,  (he  priUMU'tion  from  this  cause 
is  even  larger,  Ix'causc  uU\  and  apparently  trivial  bh>ws  to  the  head  art- 
often  forgotten.  The  most  eonunou  form  of  injury  that  h-ads  to  sup- 
puration in  the  brain  is  a  direct  blow  or  fall  on  the  head,  resnltinp:  in 
an  ojven  W(tund  in  the  soft  jKirts  an^l  fracture  of  the  skull,  which  is  nut 
infretiuently  attended  by  <It'press!on  of  the  internal  table.  Simetiims, 
instead  of  frjicture,  caries  of  thi^  imne  fallows.  Macewen  rt»ganls  punc- 
tured wounds  jM'Uctniting  into  the  hone  as  the  most  likely  to  be  foliewcd 
by  intracranial  suppuration,  Ilirt  believes  that  injuries  to  the  heail 
unattended  witti  an  ojK-n  wound,  and  in  which  there  i.s  no  solution 
of  continuity  of  the  soft  parts,  are  uot  likely  to  lead  to  al^tseesa  for- 
mation. 

IHahint  Ca\M€K. — According  to  Gowers,  thrush  in  the  mouth,  witli  t 
growth   i>f  oi<lium   albicans^  in    two    rceonled  cases  has  given   ris*'  to 
abscess  of  the  l)rain  containing  the  same  fungus/  and   the  same  aulb'^f 
refers  to  a  «tse  reportefl  by  Bottclier,  in  which  lung  pigment  was  foticvi 
in  a  bi*ain  abscess.     It   is  |U'oI>able   that  scjittc  nuitertal  fn»ni  any  p*"*^* 
tion   of  the  IhmIv    may    find   hnlgemcnt    in    the   Imiin   under  favora.t^*.'^, 
cireutnstaiu'cs,       PyaMuic    abscesses,    disintegrating    pneunujuia,    ff"*V 
broneliitis,  hr(>nchi<'etasis,  gangrene  of  tlu'  lung,  ulcerated  eiidm'anlL  ^^ 
infe<'tive  ulcers  of  the  intestines,  and  similar  low-gr;*dc  prf>cesses  in    "^' 
al3<Ioiniua!  organs  are  capable  of  giving  rise  to  abscess  of  the  hn^^ 
Periostitis,  involving  bones  other  than  those  of  the  head,  is  among  "^| 
most  infrequent  eaus*'s  of  |>us  fornuitii>n  in  the  brain. 

In  some  cJises  of  ceiY-bral  abscess  no  appreciable  cause  has  b^^ 
deteetcil,  but  the  nund)er  included  under  this  group  is  lessening  O-h  ' 
etiohigy  of  lhedi><'ase  is  becoming  more  thoroughly  in vestigate<l,  espe^  ' 
ally  in  reganl  to  latent  discjise  uf  the  ear  ami  the  presence  of  gcp=^' 
material  in  the  mouth  and  nose. 

P.VTiini.fXJiCAT.  Anat<imv. — Abscess  of  the  brain  is  always  m  ^^ 
or  less  circumscril>ed  in  its  appearance,  and  varies  according  to  whet^^^ 

^  TmnmeJions  of  the  i\Mf</e  of  Phynicians  of  Phiiadtlphia,  3d  seriesi,  vol.  vi. 
'  Gowers :  Loc  ciL,  p.  478, 
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\i3  studied  in  its  formative,  crude,  or  in  its  chronic  stiige ;  somewhat 
m  reganl  to  the  vinilencc  of  the  jM>i^irii  that  has  f^ivcn  ri.sc  to  it  ;  and 
riightly  with  rofercnec  to  its  situatiun,  wlii-rher  dcej)  or  siqx'rHciaL  In 
Be  formative  stage  the  macroscof>ie  appcanincc  may  he  very  j^itnilar  to 
fed  or  yellow  softening,  deiK'uding  iipoii  tiie  degree  of  eongestion 
immetliately  pre<'eiling  the  pus  formation  and  the  amount  of  JieitiHr- 
riiagio  extravasi\tion  that  has  tiikeii  place.  Usually  tlie  ah>ct'Ks  in  this 
pagi*  present*  the  apptarauee  of  an  area  of  yelhnv  softrniug  with  irreg- 
nlar  edges,  surroiyuled  hy  a  zone  of  congested  brain  sulistauee,  luit 
5*er!*  mieroscopieaily  from  pure  yellow  softening  in  c<mtaining  numer- 
ic pus  cells.  At  a  later  stagi',  yet  before  a  capsule  has  forme<l,  the 
gees  in  a  rapidly  fatal  case  is  an  irregular-shajx*d  cavity  with  eroded 
iiy  tilknl  witli  pus  of  a  gnx'ii  or  a  <larkish-giren  tint.  In  tfie  nu>st 
lent  ca^j'r^  a  slough,  consisting  of  hrokcu-dnwn  bratu  sul)stant"e,  may 
found.  As  a  rule,  the  miuv  profound  the  symptoms  attending  njmn 
the  formation  of  an  al>scoss  nf  the  hmin  tlie  greater  the  area  of 
flonge?;tiou  surrounding  it.  In  some  cases  the  contents  of  tlie  abscess 
bpB^nt  a  chocolate  appearance  from  tlieadmixturtM>f  pus,  brain  detritus, 
Ind  extnivas;ite<l  bhHHJ.  In  an  encapsulated  al>scess  the  cavity  tends  to 
tjecome  Uiore  regular  and  assumes  a  spherieal  ttr  ovoidal  shajM*,  and  the 
pus  is  thickest  and  most  tenacious  near  the  rapsule.  Tlie  latter,  if  well 
fornietl,  has  a  smooth  internal  surtaee,  a  tibrous  wall  comjHised  td'  one 
jr  more  layers,  and  a  roughened,  irregular,  external  suHitce.  Fig.  B, 
Plat*^  v.,  represents  an  okl,  chronic  abscess  in  tlie  centrum  ovale  of 
the  right  occipital  IoIh*.  The  brain  was  frozen  at  the  time  of  the 
dissection,  and  W.  C.  Bane  has  IxMiutifuily  deUnetited  the  exact  appear- 
and? of  the  abscess  in  <'iitu. 

The  brain  tissue  surrounding  a  chronic  abscess  is  rr<lematous,  and 

Ion  anjemie  and  softened.     Tlie  capsule  is  usually  closed,  but  it  may 

pertiirateil  by  a  fistulous  channel  which  connects  its  cavity  with  a 

Rctured  bone,  the  ear,  nose,  or  even  with  the  lateral  ventricle.     8uij- 

irative  meningitis  or  sinus  tlinunhosis  or  plilehitis,  more  commonly 

'  the  superior  i>etrosal  or  lateral  sinus,  may  (M-eur  in  connection  with 

!cej»s  ox  the  brain.     The  microscoin^  sliows  the  contents  of  the  abscess 

be   made  up  of  granular  pus  cells,  often  mixed  with  (lisintegrutcd 

trve  fibres  and  leucrKn'tes.     Culture  tests  show  presence  of  various 

llhogeuic  micro-orgjinisms,  commonly  the  streptococcus  pyogenes  an<l 

iphylfx?ix*cus  pyogenes  aureus.'     Tlie  contents  uf  tlie  abscess  are 

lly  slightly  acid  in  reaction    and  are  fetid    in  about  one  fifth  of 

cases  (Gowers).     The  pus  in  an  encapsulated  abscess  has  a  greenish 

It  as  a  rule.-* 

The  ca|)sule  deserves  more  than  a  ixissing  notice,  as  by  its  presence 

length  of  time  that  has  elapsed  since  the  pus  fttrniation  may  be  ap- 

:ixiniated.     Lalleman<l  states  that  a  delicate,  thin  memhniue  may  be 

ittected  in  some  cases  by  the  end  of  the  second   week,  but   that  it  is 

Irely  distinct  Ix-fore  the  end  of  the  thinl  week.    8ueh  a  capsule  is  very 

Bin,  presents  a  mucoid  lining,  and  is  s'cry  easily  overltMiked.    A  firm  and 

fetinei  capsule,  comiiosed  of  connective  tissue,  is  rai-ely  found  before 

*  Maeetren :  F\f*fttenie  Iti/eciire  l)i»m»^M  of  the  Brain  and  Oord. 
"^An  exception  U)  the  rule  was  observed  by  tue  recently,  ami  reported  in  The  Medical 
poly  27,  lSy5,  Case  II.  of  the  scries. 
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the  eml  of  the  seventh  or  tenth  week.     Gowers  says  that  a  capsule] 

found  in  oiilv  about  one  half  of  the  tases  of  abwess  of  the  brain 
those  that  tuive  existed  lf>ng  enough  for  one  to  form.     If  this  be  so, 
absence  of  a  capsule  wouhl  l>e  of  no  vahie  in  dcterniining  tlie  age  of  1 
ahsces.s,  ami  the  pre.seiu'e  of  a  well-forraed  one  wouhl  only  indicate 
the  absi-ess  had  existtnl  for  at  least  seven  wtH,'ks  or  thereabouts.     Wlj 
one  exeeption  all   the  elimnie   brain  ab^ces-ses  that  I   have  seen  ^i 
eiu^psulated. 

The  si?:e  and  number  of  l>raiu  abs<'esses  vary  considerably.    The  usu 
variation  in  size  is  from  half  an  inch  to  two  inches  in  dianu-ter,  but  iu4 
ceptional  eases  the  abscess  may  \>e  large  enoujtrh  to  <iccupy  one  Jialf,  of  e^ 
two  thirds,  of  one  cerebral  heniispiiere.     In  some  instances  the  ah 
is  tmly  one  or  two  centimetres  in  diameter.    When  multiple  the  absce*es 
are  usually  small.    About  80  ^K-r  cent,  of  Imun  abscesses  from  all  cause* 
are  single,  l>ut  the  number  varies  gi*catly  aeeordiug  to  the  cause,     h 
93  |»er  cent,  of  traumatic  abscesses  and  in  87  |)er  cent,  of  those  fra^H 
ear  disease,  aee(>rding  to  Gowers,  the  abscess  is  single,  but  when  ^B^t 
gujipuration  is  due  to  distant  pus  formation  and  to  general  pyicmi*-  pri>- 
cesscs,  more  than  one  aljseess  occurs  in  one  half  to  two  thinls  of  th^ 
cases,  and  in  some  instances,  espi^nally  where  the  brain  infoi'tion  is  < 
to  general  pya?mia,  the  nirndjer  of  suppurative  ftx-i  in  the  brain  mayl 
quite  numerous — ^lifty,  or  in  one  recorded  case  sixty-eight,  were  countfl 
(Gowers). 

Sihmtioji. — The  white  substance  of  the  bmin  is  more  subject  to  su 
pumtion  than  tlie  gray,  nm\  tlu-  pn»cess  mvurs  from  all  causes  four  tin 
more  fretpieutly  in  the  cerebrum  than  in  the  cerebellum.      It  rarely  tak 
place  in  the  great  ganglia,  |>ons,  or  medulla.     When  the  abscess  is  ilo 
to  ear  disease  it  is  found  in  the  cerebrum  about  twice  as  frequently  sis  I 
the  cereljcllnm^  and  in  both  rases  it  ts  almost  always  situattxl  on  ih 
side  of  the  bmin  which  corresponds  with   the  atfecte<l  ear.     The  cen 
brum  may  be  the  seat  of  the  sujijiuration  from  any  cause,  but  the  oen 
belluiu  is  rarely  involved  except  when  the  cause  is  ear  disease,  distant 
suppuration,  and  tnmmatism.     Abscess  of  the  cereljcllnm  usually  ficcul 
in  the  hcmisjiln-re,  and  the  central  l(»be  is  sehhtm  directly  aftcctctl.   B"! 
sides  of  the  lu'ain  may  Ix'  aflected  in  geneiid  septic  cases,  but  paM 
when  the  cause  is  liK-al.     Macewcn  believes  (he  right  side  of  the  bwil 
is  more  frequently  the  seat  of  abscess  from  ear  disease  than  tJu*  left,  an 
thinks  the  increascHl  liability  of  the  right  Hide  to  suppuration  is  duel 
the   fact   that  the  right   sigmoid  sinus  is  larger  than  the  left,  and  co 
sequently  encroaches  mnre  upon  the  tempor.d  bone.     Gowers  states  tli« 
bfith  hemispheres  are  aifcctcil  with  e([nal   fre<jru*ney  frnm  disease  of  tin* 
eiirs.       When   the  suppumtion   is   due   to  other  l«x'al  caust\s  titan     ~ 
trouble  there '^eems  a  remarkable  ju'edilection  for  the  right  side  of  ' 
brain  to  be  attacked.     Frtmi  all  causes  suppuration  occurs  87  liint*  I 
the  right  eerebnun  to  70  times  in  the  left ;  i'vom  traunmtisni,  "22  tiiai 
on  the  right  side  to  15  on  the  left ;  from  disease  of  the  nosi*,  right  i 
left   1  ;  from  caries  of  other  bones  than  the  temjKiral,  right  4,  left  l| 
from  iliseasc  of  the  ru-bit,   right  li,  left   0  ^Gowers).     The   abscc?*^ 
usually  situated  in  the  temjmro-i-plu'uoidal  loVte  or  in  one  henii-phefc ' 
the  eercbelhua  when  the  cause  is  disease  of  the  ear.     It  is  statc<l,  ^^ 
pretty  genemlly  accepted,  tliat  di-sease  of  the  tympanum  causes  suppi""-** 
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[Ml  in  the  cerebrum  (usually  \\w  tetnporu-sphcnoklal  lobe),  ami  8ei)tic 
^terial  from  the  masttml  vvlh  \vm\s  to  alisccss  of  the  tvrr'brlhuu. 
foynbee  wa«  the  first  to  niakc*  this  statenifnt,  but  Mai't'weii  mils  att<*n- 
lon  to  the  fact  that  when  the  tympanum  is  diseased  the  mastoiil  cells 
pid  antrum  are  iuHamed. 

(.    The  situation  of  a  local  can.se,  as  a  rule,  determines  the  seal  nl*  the 

jbs'Ct^^,  which  is  coninioidy  in  that  part  nf  the  luiiiii  nearest  the  s<itH"t.'<' 

ff  infection.      When  a  blow  U*  the  hci«<l  is  follo\v<'<l  by  iutraemnial  snp- 

lUnition  the  abscess  may  be  deep  or  sii]jerticial,  aurl  is  usually  Mtnati-d 

^r  the  scat  of  the  injury,  but   iu  some  wises  it  may  be  found  on  the 

»{)o8it€  side  of  the  brain.     Gowers  meutious  an  instance  in   uhieh  a 

ow   to   the   head   was   folhnve<l   by  an  abscess   in   the  c<»rres pending 

pODtal   lol)e  and  another  in  the  cerel>elbnn.     An  abscess  that  fwcurs 

torn  disease  «»f  the  nose  or  orbit  is  usually  sitnat<'d  in  tlje  frouiid  lolvc, 

ii>e\y  in  the  parietal.     The  frontal  an<l  teniiHrni-sphcUMidal   lobes  are 

part-s  of  the  cerebrum   cnmmonly   involved    in    snj>piirative   pro- 

pRses.     For  s«>me  reason  the  occipital  lobes  are  not  infreiiuently   tlie 

Mit  of  i^uppuration  when  the  cause  is  a  distant  one.     In  childn-n  under 

n  Teari^  of  age  an  abscess  from  ear  disease  is  usually  situated  in  t!ie 

Iftloelluai.'     Gowers  states  that  when  the  cause  of  suppuration  is  un- 

lown   the  absce;««s  will   frenerally  Ik'  in  the  frontal   IoIm*,  and  believe.-. 

It  this  i*  due  to  the  fact  that  obscure  and  unsus|M'cte<l  disease  of  the 

Be  t«  the  origin  of  septic  material  which  often  finds  itn  way  into  the 

lin. 

Intncranial  pressure  is  increased  from  ab8ce*4S,  but  not  to  as  great  a 

dly  results  from  tumor;  and  optic  neuritis,  which  is  not 

-ymptom  of  the  former,  is  les,s  common  and  attendr-d  by 

rt'iiing  than  tjceurs  fnitn  the  latter.     Tlie  absc^.'ss  exerts  pressure 

I  culjaoeDt  brain  substance,  so  that  the  c«>nvoIutions  over  it  may  l»e 

"  and  neig^hboring  tracts  of  nerve  fibres  may  be  irritated  or  ren- 

e(Mit%;iioitB  abfioessed  may  coalesce  and  form  one  large  one, 

ahDoese   may  be  found   near  a   larger   «me.     Whether   the 

is   tbe  result    of  the    influence   of  the    latter   is   questionable. 

the  fomuition  of  the  cai>?.ule  the  pus  may  extend  inti^»  the  sur- 

_  bratn  Bubi*tatice,  and  the  subject  may  -uccumb  to  the  depre»»- 

iaflatoer  thud  exerte<l   njion   cen*bml  function.     If  tlie   cerebral 

%rhi  '  fimis  an   enoapo^utateil    absc**3ss  is  les**  firm  and 

at  in  •  on  than  in  another,  the  al*see?*s  may  burst  an«i 

pctt  fit   !  -ay  into  the  ventricU^p  or  on  to  the  surfiwe  of  the 

H'l     rrutge  into  an  ab»*ee5s  cavity  Ls  one  (»f  tl>e  ntrtet  ooiii- 

intramnbl  snppoiBtioo  takes  pkace  from  soart^es  of  infeetioo 
^taut  fnjtn  th#*  bniin  iIh-  vaseuhir  dtannek  crwivey  the  micr«»-<irganl«m« 
)  the  hcuo  *yt  it»  m**mbritie*.     When  the  cerebral  inMible  is  caused  by 
ntaterial  io  liif  |nj1^  adjacent  to  the  brain.  tl»e  infection  in- 
lit,  ia  mgihriiwr,  or  sinnafn,  eitim'  by  the  dirt^t  exten- 
»t  ._    .  liamiiMturT  ^mera^  or  by  the  nrpuutmal  matlfr  gaining 
i  tp  the  crwuaJ  ca\ity.  often  without  any  diseoireimble  tract  of  in- 
I  lettlui^  fr««n  the  extactsBial  eoorcr  of  tnfeetion  to  the  mt^ 
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puniting  process  wltliin  the  cniiiiuiu.     In  the  hitter  event  the  vascuk 
systciii   is   tht'  princtiml  means  bv   wliioh  iKitho^eiik*  micr<:M.»rgarii^m!r 
find  a  l(Hl^omoiit   witliiti  tlie    hmin.      A   (liruinbus  may  form  in  the 
veins  of  tlir   iitte<'tcnl  jiarts  outside  of  lh«r*  hmin   and  extend  into  tin- 
meninges  or  lirain  snhstanee,  or  fragments  oi'  a  disintojrrating  tlminibu 
wtiieh  contain  inteetivc  miero-or^misms  may  he  earrie<l  into  the  hr  " 
when  the  enrn-nt  in  the  vein.*  is  reversed  hy  being  bhx'ke<l  up.     Sueh  1 
reversal  <<f  the  normal  hliuMl  eurrent  in  tliese  veins  and  sinui«e<  may 
n^adily  tali:e  plaee,  as  they  contain  no  valves.     When  a  cerebral  wiiiun 
becomes  alfeeted  and  blm^ked,  the  cnrrent  is  twersed   in   tlie  cerehral 
veins  that  iKinnally  empty  into  tiie  fK-elnded   sinus,  and  hence  tlit  lilod 
whicli  lias  been  in  eont;ict  with  an  infeetetl  sinus  and  the  thrombus  is 
ciirrie*!  into  the  substance  of  the  brain,  \vbei*e  it  may  set  up  a  suppiira- 
tive  process.     Numerous  veins  empty  into  tlie  sigmoid  sinus  from  the 
mastoid  cells  and  antrum  on  tbe  one  side,  and   from  the  eercljellum  oa 
the  other;  tlie  sup-rior  [wtrosd  sinus  receives  a  nuniber  of  small  vein 
from  the  tym|)anie  cavity  and  tegmen  tympani  on  the  one  hand,  ami  fnA 
tlie    temi>oro-s|ihenoidal   bibe  on  tire  (»iher.'     As   the  cerebellum  and 
tempi>ro-spheni>idal  lobes  are  the  usual  seats  of  abscess  from  eardisoaj* 
it  is  prohalde  that  the  veins  that  em|ity  into  the  sigmoid  and  sufieria 
petrosal  sinuses  are  the  principal  channels  through  which  septic  materid 
finds  its  way  into  tlie  brain  from  the  hones  of  the  ear.    Tlie  periva>euli 
sheaths  ui'  the  arteries  may,  antl  sometimes  do,  convey  infective  niateriiil 
into  the  brain  substance.     On  this  point  Gowers  says:  *' It  h  not  im-, 
prohahh',  however,  that  the  perivascular  lymphatic  amals  are  the  pBl] 
by  which  tlie  infection  generally  CK*eurs."     If  the  walls  or  conlenl.f 
the   arteries    become   aHccted,  arterial    thrombus    may   form,  and 
tlironibus  may   be  carried    into  the  wliite  substauee  of  the  brain  aniT 
cause  the    formation  of  an  aliscess,  and  the  cnnviiluticm  over  it  mny, 
show  no  trace  of  inftamniatittii  (iMaeeweu).     Simietimes  a  lai-gc  arteril 
trunk  becimies  inflamed,  and  a  complete  or  jKirtial  infective  tliromho 
may  fomi  in  the  vessel,  leading  to  abscess  in  <ljstant   iiortion*  of  th 
bmin.     Macewen  saw  a  specimen  of  extensive  ero<-ion  Ironi  the  mi<MV 
ear  into  the  carotid  canal,  the  artery  being  snrroandeil  by  gnmulalia 
tissue,  its  cr«its  thickened,  esjH'cially  over  one  side,  and  its  lumen  le 
ened  by  a  soft  thrombus,     lie  refers  to  a  case  repirtcd  conjointly 
(jairdner  and    Barr   in  which    there  was   complete  thrombotic 
8ion  of  the  internal  ciirotid,  resulting  from  intratymjiaiitc  infccti\*c 
flanimation.-     Extension  of  inllammation  along  the  lymphatic  vc 
of  ihe  brain  is  given  by  Macewen  as  a  nK'ans  by  which  snppunitioii ' 
the  lu-ain   may  result  from  disease  outside  of  the  cranial  cjivily. 
perineural  sheaths  may  be  the  channels  by  which  micro-nrganisms 
tlieir  way  tlirougfi  tlie  <"ranial  bones,  but  Macewen  thinks  that  me:^'^ 
gitis  is  more  likely  than  abse-ess  to  result  from  such  a  mmle  of  infcc*^  ^ 

Symptoms. — Thi'j-e  is  probably   no   other  gross  organic  lesior^ 
the  brain  the  symj>toms  of  which  are  so  variable  as  thos*'   of  absc^"^*^ 
This  is  due  to  sevend  factors,    Tlie  symptoms  of  intracerebral  supjv  *^"? 
tion  are  often  complicated,  f>hscured,  or  ccmiplctely  oversliadowcd  by"^  ^fj 
symptoms  of  the  causes  which  have  led  to  the  abscess  formation  it 
bruin,  as  those  of  ImumatJsm,  hjctil  or  distant  suppuration,  infeczsj 

'  Macewen  :  L^jtu  eit,  *  Macewen  ;  Loc,  a/,,  p.  &t^ 
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es  in  tho  lun^s,  heart,  or  otlior  orgjiiis,  or  ^r^'iifral  pvacraic  eofiili- 
Rcgions  of  tfif  bniia  whose  tuiictionjs  aix'  not  ilcfinitely  koown, 
Is  the  frontal  and  tein]H)ro-fipln'noultil  lobt?j*  and  i\w  hemispheres  of  the 
fclX'ljellnm,  are  most  fivtjiiently  tlie  seats  of  al>scess,  and  may  be  nnat- 
jnideil  hy  any  direct  loealizin^  symptoms.  In  some  oases  of  abscess  of 
the  bniin  the  initial  symptoms  are  thiise  of  violent  irritation,  and  the 
Bourse  is  tuinultnous  ami  nipid  ;  while  in  others,  owing-  to  the  gniibml 
nner  in  which  the  brain  has  been  infeetcfl  and  the  mild  form  of  the 
lulting  intracerebral  irritxition  and  reaction,  the  early  symptoms  are 
ibirusive,  the  abscess  becomes  cncapsnlated,  and,  if  situated  in  a 
itent  portion  of  the  brain,  may  ^ive  rise  to  no  syni{)toins,  or  if  to  any 
they  may  he  so  indefinite  as  entirely  to  escape  rwognitiini  Ivy  the  tnost 
fnl  observer.  Finally,  menin*i^jtis,  tliroinbosis  of  a  cerebral  sinus, 
iseptic  phlebitis  may  precede,  accompany,  or  folbnv  suppurative 
s  ID  the  brain  substance,  and,  as  these  are  attendcil  by  tem- 
rature  and  pnlse  records  so  ditlercnt  from  those  of  brain  abscess,  the 
ineilley  and  ei»nfusion  of  sym|»tonis  under  sncli  circumstances  become 
^\W  jwrplexinjif  to  the  most  clever  and  carefid  dia»rnostician, 
K  The  division  ijf  abscess  uf  the  brain  into  acnte  and  chronic  is  of 
Bob  less  imjM»rtance  for  clinical  dt-scrijnion  than  for  diag:nostic  pur- 
Roes.  Most,  if  not  all,  case.-*  of  suppuratitm  iif  the  brain  begin  acutely, 
lut  the  early  symptoms  of  some  are  so  insidious  that  they  are  over- 
■oked.  or,  if  they  attract  attention  at  the  time,  their  apparent  insignif- 
Bnoe  prevents  them  iVom  bein<;  eousiclcretl  of  much  importance.  In 
Bber  cases  the  initial  -ymptoms  of  intracerebral  inllanmmtion  are  quite 
rastinct,  but  in  the  course  of  days  or  weeks  these  sultside  and  are  re- 
[dacetl  by  those  of  moderate  inten>ity,  until  finally  the  piitient  is  con- 
iidered  fairly  convalescent ;  bnt  the  physical  state  of  tiie  jiatient  indicates 
unsitlerable  depression,  ami  chronic  head  <liscomfort,  irritability,  tbs- 
irlwil  sleep,  and  I  he  sense  of  mental  and  physical  fatigue  point  to 
n*bral  mis<*hief. 

Acute  Abscess  of  the  Brain. — The  symptoms  of  acute  abscess  of 
»  brain  may  Ik*  divided  into  three  classes:  the  constitntional,  tln^se 
It  occur  from  general  cerebral  disturbance,  and  the  localizing.  The 
it  results  from  all  forms  of  bniin  abscess  when  regions  of  the  brain 
fco-ie  fimctions  are  known  are  atfecteri  by  the  morbid  pr<icess,  and  will 
ive  attention  after  the  constitutional  and  general  symptoms  of  acute 
id  chronic  abscess  have  been  descriljc«l,  The  symptoms  will  vary  in 
Dconlance  with  the  activity  of  the  morbid  pr<K*oss.  When  this  is 
wive  and  decided  irritation  and  iuHamtnatton  result,  the  brain  sym|>- 
Mti?  will  lx»  pn^nounced  and  of  an  irritative  eharactcr;  when  the  abscess 
«  formed  an*!  becomes  more  or  hss  circumscribed,  the  functions  of  the 
tin  will  be  obtundc<l,  and  the  symptoms  will  rcsvmble  those  of  iuHam- 
tion  of  the  brain,  to  which  tin*  chrnent  (4' compressi<>n  has  luvn  adde<l. 
ividing  the  symptoms  into  tlnx-e  stages — the  initial,  those  of  the  fully- 
rniecl  abst^jis,  and  the  terminal  stage  when  uninterrupted  by  treat- 
nt — adopted  by  Macewcn,  has  certain  advantages. 
Tilt'  Initiator}!  Sfaf/t\~-~Thv  most  acute  forms  of  cerebral  abscess  are 
ose  of  traumatic  or  pyiemic  origin.  The  initial  symptoms  are  often 
recognized  when  the  cause  is  pyaemia  because  of  the  presence  of  the 
Hieral  §ymptoms  of  the  blwKl  state,  and  the  rapidity  with  which  cere- 
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bral 
brair 


f^uppiinUi 
rompliration 


takes   r>lac*e    im<k'r  such   oiiTiiiii stances,   so  that 


rt' 


is  not  usually  suspected  until   the  second  st^igc 


ease;     , 


g  account  of  the  early  hrain  symj>toms  after  traumatism 
to  the  head  is  based  lar^jely  upon  the  results  t»f  (il>servations  of  7  case; 
which  were  under  my  care  a  short  tiuie  jij^o.  In  y,  after  prolong^ed 
rather  scriiuis  synijitonis  of  brain  tlistuii)auce»  complete  rt'covery  t 
phice  without  suj>puratiun  ;  in  2  acute  cerebral  abscesses  formcHl,  d«:^tli 
resulting  at  the  end  of  the  thiiil  and  fourth  week  respectively  ;  and  ij 
the  renuiiniu*r  2  tlie  patients  were  not  under  my  supervision  in  the 
part  of  their  iUncss,  luit  in  each  occurred  a  cerebral  abscess  which 
came  encii|>sidate<l  and  ran  a  chronic  course.  Following*;  injuries  to 
head,  which  nuiy  su]t[>urate  or  heal  rcachly,  esjK'cially  those  attended 
fracture  of  tiic  craui:d  Imncs,  the  patient  may  fee!  no  discomfort  exi 
from  the  scalp  wiumd  for  seveml  days,  when  localized  headache,  nsualiv 
situated  in  the  repon  near  the  scalp  wi>und,  rarely  on  tlie  opp<»site  suMe 
of  the  head,  is  exiK'rienced.  Except  in  the  very  acute  crises  the  jKiin  at 
fii*st  is  not  severe,  but  it  has  two  cliaracteristics  which  make  it  sujrei 
tive  of  cerebral  irritation — ^constancy  and  hK'aliz;ition.  The  pin 
worse  at  certain  tiuu^s  of  the  day  than  at  others,  when  it  is  M-a 
complaiuei!  of  at  all,  but  at  all  times  the  jiaticnt  feels  a  sligljt  discom-" 
fort,  usually  ileep  in  the  head.  He  is  constantly  more  or  less  conwious 
of  his  head.  The  pain  may  radiate  to  other  jiortions  of  the  la-ad,  hi 
the  site  of  the  ori*;iual  pain  is  rarely  free  tVom  discomfort.  At  the  s 
time,  the  patient  liecomes  irritable  and  restless,  sleep  is  disturhtKl,  ai 
slight  delirium  is  u(»t  infrequent  ;  the  tongue  is  coated,  the  appi'tite 
is  lessened  or  lost  ;  the  bowels  ixrv  constipated  and  nutrition  suffers. 
The  temperature  is  usually  elevated  from  a  half  to  one  degree  in 
evening,  and  not  infrcfjuently  is  highest  during  a  iwroxysm  of  t 
The  pulse  varies  from  80  to  KK),  and  is  snuill  ana  irritable.  Cnil 
sensations  may  he  complained  of,  but  distinct  chills  are  ran*ly  expci 
enced  until  inflammation  of  the  brain  has  U'come  evident.  The  c<»n< 
tion  may  have  one  of  several  terminations.  In  the  H?verest  cases  all 
symptoms  may  rapidly  increase ;  the  headache  iK^comcs  more  inteniMi'. 
convulsion  occurs,  hx-idizing  symptcmis  mav  or  may  not  develop,  ^ 
pitient  piTsents  an  apathetic  condition,  and  finally  passes  into  a  eoD 
tt)se  state,  and  the  disease  runs  the  course  of  suppurative  meningV 
with  which  it  is  often  c(uup]icated.  In  less  acute  «ises  the  morbid 
cess  shows  a  gradual  increase,  as  is  uuuiifestcd  by  the  slight  an; 
ticm  of  the  liea<lache  and  all  the  other  sym|>toms  which  indic^ite  a 
but  grave  cen^-bnd  disturbance.  The  |«itient  bec(»mes  more  irritiible,  _ 
if  he  is  not  confintHi  to  his  bed,  he  shows  a  disinclination  to  ment:i*^ '  J 
physical  exertion.  The  <ligvstive  tmct  is  inactive;  sometimes  " 
stomach  is  irritable  and  the  bowels  fail  to  act,  except  in  res]>onse  ^" 
rather  str<«ng  cathartic.  Flesh  is  steadily  lost,  prostration  grows  'i^'^JJ] 
pronounced,,  the  pulse  is  increased  in  fre(jueney  at  first,  but  sioon  ^ 
comes  quite  slow,  and  the  tempeniture  is  a  little  above  normal.  Usi»^*'' 
a  chilly  sensatiitn  or  a  distinct  chill  indicates  that  suppuration  has  ta»^'^' 

Silace.     The  abscess  forms,  and  may  run  a  subacute  or  chronic  coi*  "***• 
[u  the  mildest  class  of  cases,  with  evidence  of  cerebral  irritation  fol^^^* 
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a  t)low  to  the  head,  after  the  disturbances  have  lasted  several  davs 
weeks  all  the  synii>tonis  be^in  to  Jihate  ;  the  appetite  increases,  the 
he  lessen!*,  nutrition  sljows  ini()rovemeiit,  and  the  patient  makes 
complete  but  rather  tedions  nnxtvery. 

Brain  abseesses  from  ear  disease  are  mrely  as  acute  as  those  that  have 
eir  origin  in  traumatism  or  pyteniic  processes.  The  inflannnati<iri  of 
e  middle  car  has  usually  existed  for  a  considerable  time.  Even  in 
le  adult  it  may  have  been  present  since  early  ehildhocMl,  and  startf'd 
ith  t>ne  of  the  exauthemata,  fnmi  whi<'h  the  patient  sutfered,  Tlie 
;i>rrhrpji  may  have  Iteeu  intermittent^  m'  there  may  have  been  no  p<"r- 
nition  of  the  tympmie  luembr.iiie,  no  disfthar|j;e  from  the  extrrnal 
tory  meatus,  and  the  <XK'asional  attacks  of  puin  <ner  the  mastoid 
s,  es|>ecially  foHowing  exjwsnre  to  cold,  are  the  only  subjective 
>nces  of  chronic  ear  trouble.  It  is  nnnsnal  for  cerel>ral  abscess  to 
lult  from  the  primary  attack  of  acute  iuflainniation  of  fbe  middle  ear, 
matter  how  severe  the  iuflammatory  process  may  be.  In  jHTsons 
the  are  suftering  from  clironie  otitis  media  ex|M>sure  to  cold  or  a  slight 
low  over  the  ear  is  the  usual  exciting  cause  that  determines  a  fresh 
hack  of  intlammation  in  and  about  the  ear.  The  [mthologieal  dianges 
^ich  have  resulted  from  the  chronic  inflammation  of  montlis,  or  nmre 
immonly  years,  in  structnrcs  com|Kising  the  tynipammi,  mastoid  antrum 
id  cells,  tegmen  tympani,  and  tlie  vascular  coimectious  between  these 
irtd  and  the  brain  and  its  mcmliranes^  have  been  such  that  infective 
;terial  more  rea^Iily  involves  the  Irrain  tiuni  in  the  primary  attack  of 
atts  media,  when  the  parts  adjacent  to  tlic  focus  of  irdlammation  were 
a  comparatively  normal  condition.  The  first  symptoms  are  those  of 
subacute  attack  of  otitis  media,  an<l  these  are  so  similar  to  the  early 
raptoms  of  cerebral  suppm nation  t!iat  it  is  not  always  j>ossible  todistin- 
aisn  the  one  from  the  other.  Tiie  syn^pt(^ms  that  are  commivn  to  both 
early  stages  of  a  severe  attack  of  <ttitis  mtniia  and  bniin  snppnmtion 
iftoldng  from  the  inflammatory  ear  trouble  an- — iKiin  in  the  ear,  often 
ere  and  radiating  to  other  |K>rtions  of  the  head,  usually  on  the  side 
jrresponding  wHth  the  affected  enr;  elevation  of  temperature  and  in- 
teased  rapidity  of  pulse;  coated  tongue,  nausea,  and  vomiting;  vertigo 
id  rigors.  The  symptoms  point  tt»  lirain  mischief  when  severe  and 
eep-t*eate<l  pain  becomes  ItM-^alized  in  the  temporul,  ticcipital^  and  tVontal 
US,  is  remittent  or  eK'easi<jnally  intermittent,  and  is  attended  by 
jrsms  of  great  suifering,  during  which  the  patient  may  turn  the 
from  side  to  side  or  try  to  bury  it  in  the  pillow  ;  wfien  the  vonn't- 
13  disconnected  with  the  ingestion  of  fofMl,  unassociated  with  nausea, 
3t  attended  with  alnu>st  com[vlete  iinorexia  ;  when  the  rigor  is  pro- 
and  assJieiated  with  dir^tinet  pa]h»r  of  the  skin  and  lips  and  an 
Bpearance  of  the  skin  known  as  cutis  anserina;  when  the  temiK-mtin'e 
I  only  slightly  above  normal  and  tlie  pulse  slow,  and  the  patient's  con- 
Ition  is  such  as  to  indicate  gtviit  ]>rustration.  If  t!ie  dischai^e  from 
ear  has  been  free  before,  but  now  becomes  greatly  less<.'ned  or  ceases 
Btirely,  the  evidence  in  favor  t»f  intnicranial  suppuration  is  very 
img,  and  if  now  a  convulsion  occurs,  general  or  partial,  all  doubt  of 
ch  a  condition  may  be  dismissed,  as  a  rote.  The  duration  of  the 
iptiatory  stage  of  abscess  of  tlie  brain,  during  which  symptoms  of  intni- 
ebral  inflammation  and  irritation  are  the  prominent  ones,  varies  from 
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a  few  hours  in  tfn'  most  aetite  ami  violent  cases  to  several  days,  or  even 
a  week  or  mure,  in  the  le^s  acute  ones«* 

Stage  of  Futhf-formed  Abxirsn, — If  to  the  symfytonis   of  the  first 
stage  we  liave  added  in  the  neeond  those  of  inerca«ed  intracerebral  pres- 
sure,  by  which,   with    tlie   otlier    results   of  the  eneephalitis,  all  the 
patientV  j^enses  are  obtundetl,  there  is  no  longer  any  doubt  of  oil 
brain  lesion.     The  ]>ain,  whieh  was  severe  and  one  of  the  mOvSt  jm 
nent  symptoms  in  the  early  stage,  is  now  less  aeute.  and  .sometimes  is 
not  complained  of  niiless  the  patient's  attention  i*  directed  to  it.     The 
probaljle  factors  whieh  lead  to  this  result  are  lessened  violence  of  the 
irdlammatory  jiroeess  and  the  blunted    sensibility   which  has   resulted 
from  the  enceptialitis  and  increased  intracerebral  pressure.     Macewen 
til  in  Us  that  lessened  pressure  is  one  of  the  c^iuses  of  decreased  j>ain 
this  stage.     At  times  the  jiatient  still  exj^eriences  severe  paroxysms 
pain  ill  the  ear,  tempond,  fnmtnl,  or  occipital  region,  but  it  has  lost 
acntcness.     That  there  is  yet   more  or  less  constant  discomfort  felt 
cvidenetHl  l>y  the  patient  kee|>infj^  one  hand  over  the  affected  «ir  or  oi 
or  both  hands  grasping  the  head  over  the  occipital   region,  and  by  t 
occasional  moans  heard  even  wliih*  he  is  dozing  or  appears  to  be  fl>!ee] 
The  patient  becomes  apathetic,  and  slow  ceit'bration  is  well  niark< 
In  the  early  stage  of  the  disease  there  was  considerable  irritability  ai 
the  jKitient  showed  apprehension  ctmcerning  his  condition,  but  now 
seems  more  or  less  in<lifferent,  and  often  dozes  while  the  physician 
conducting  an  examination.     If  he  is  asked  a  question,  the  answer 
delayed,  but  usually  it   is  correct  when  made.     Sometimes   the  [Wtieat 
stares  at  his  questioner,  and  as  a  qui-stion  is  about  to  be  repeated  le?t  he 
should  not  have  understo(Kl  what  was  said  to  him,  he  Wgins  to  reply 
Prolonged  examinati<ins  or  numerous  questions  exhaust  and  sometime* 
irritate  the  |Kttient.      He  finds  it  dilHcult  to  keep  his  attention  fixed oa 
any  subject.     Motor  weakness,  in  the  absence  of  p:iralysis»  is  les?  than 
it  seems  if  judged  by  the  amount  of  muscular  effort  the  patient  i^  able 
to  put  forth,  as  in  gmsping  tlie  dynanmmeter.     This  is  mi  aeeoimt  of 
the  weiikness  of  the  i>ower  of  the  will.    The  temperature  and  pulse  show 
a  marked  change  in  this  stage.     The  former,  in  the  absence  of  s«>cll 
com|>lications  as  meningitis  and  [>hlebitis,  is  normal  or  subnormal,  wh'* 
the  latter  is  slow  and  (fften  weak.    Sjme  cases  of  fiiily-<levelo|)ed  at  " 
are  not  attended  with  a  slow  pulse,  but  usually  in  such,  if  the  aH 
large,  meningitis  or  a  septic  inflammntion  of  one  of  the  sinuses 
ibiiud.     The  pulse  may  he  (iO,  50,  or  nuieh  less  frcijucnt.     In  a  ca^  < 
ahsi^ess  of  the  cerebellum  reported  by  Murray  the  pulse  was  on  one  lhxi 
sion  20  |>er  minute.-    Respiration  may  show  but  little  change  from  nomii 
except  when  the  contents  of  the  posterior  cerebral  fossa  are  involvetl 
the  suppuration^  when  it  may  be  slnw  (10  im'  12  ii  mioulc)  and  distinct] 
intermittent  or  C'lieyne-Stokes  in  chjinielcr.     Optie  neuritis,  if  I 
jiulge  fnmi  my  own  (►bservalions,  is  much  mi>rc  fri'quent  in  abscess 
the  bmin  than  the  writings  of  most  authors  would  lead  one  to  Wieve, 
The  edges  of  the  optie  nerves  may  often  be  found  to  be  indistinct 

'  With  the  nirfivc  svntptoniH,  slow  pulse  and  nenrly  normnl  temperature  indicat*! 
wem;  pulsf  of  KM)  or  therenUout*,  anil  ti-mpLTiitniv  varying  from  101**  to  102*  F.,  poi 
towsrd  meningitis;  while  irrv!\t  temperature  vnriation,  es|>eciany  with  repealed  coil 
should  suggest  ^Inus  phlebiiis.  *  British  Aledieat  Journal,  Jan.  ^  1893.  ^ 
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wvsentinjj  a  hazy,  velvety  yp|j»eardnL*c  iliirinpf  the  latter  part 
week  of  the  »'eoiid  t*tatfe,  but  ilistinet  papillitis  with  hWoUeii 

)ronoi]neeil  until  :i  week  or  more  Inter,  If  the  eyes  are  care- 
ined  every  <lay,  the  jjrinhial  changes  that  may  be  observed 

diagnostie  import.  The  sw<'liiiig  rarely  bueomt's  very  great, 
mil  ^'y  to  ;j\y  of  ail  ioeh,  r<'<piiring  -r  1  D,  to  -  2  D.  to  see  the 
ptly,  while  in  tumor  ^ -1  D.  to  H  5  D.  are  not  infreipiently 
The  appetite  is  usually  hist,  tiie  tongue  eoatod,  sometimes  dry 

h,  but  vomiting  is  not  frequent,  exeept  in  eerebelhir  abscess, 
>atient  tries  to  sit  or  stand.  (Amstipation  is  the  rule,  and 
it   l>ee(>mes  oljstinate.     The   patient   emaciates   ntpidly  and 

nee  of  great  prostration.  The  urine  is  retained,  and  has  to 
►y  the  catheter.  According  to  Macewen,  it  ol'ten  eon  tains 
Unless  septic  pidehitis  or  meningitis  is  present,  rigors  are 

duinng  the  second  stage,  Gencml  convtdsions  sometimes 
tliey  are  rare  in  this  stage.  Localizeft  eonvidsions  may  (wenr 
B«Healled  motor  areas  or  (ibres  from  them  are  involved, 
joresis,  or  rigidity,  if  present,  de]M'nds  upon  the  situation  of 
in  or  near  the  motor  cortical  aniis  or  the  Hbres  that  conduct 
Dm  them  to  the  spinal  centres. 
Ssia  is  a  nire  symptom  of  abscess  of  the  l>rain,  an<l  is  present 

hen  the  tibn^s  in  the  ]M>sterior  thiRl  of  the  hind(^r  }vart  of 

«ipsule  are  destroy<'d  or  pressinl  n|xui  <ir  when  tlu'  centrum 
"  junction  of  the  teuiporo-sphcntti^lal,  cn'cipital,  auil  jiarietal 

seat  of  suppuratior*.     Tl*c  latter  has  hap|R'ned   recently  in 

abscess  of  the  occi|Htal  lube  coming  uiulcr  my  observation.' 
lial  nerve  involvement  is  ext-eedingly  infrequent,  but  indi- 
llgh  pressure,  it  has  lieen  reeoitleil  in  a  mnnlwr  of  cases,  and 

s  it  has  been  so  mai-kcd  as  to  cause  it  to  be  mist4»ken  for 
meningitis. 

IS  usually  expressionless,  sfiows  evidence  of  great  prostration, 
nes  presents  a  dusky  hue,  but  a  similar  condition  is  observed 
Dte  diseases  attended  with  emacixition  and  pronounced  pros- 
lie  odor  of  a  |jtitient  snifering  with  acute  cerebral  suppuration 
n>e<lia  is  often  most  striking  and  significant.  It  is  verj'  of- 
is  similar  to  the  odor  given  oft*  from  a  foul-smelling  dis- 
the  ear.     But  it  does  not  ilepnid  upt>n  su<'h  a  condition  of 

when  the  ear  is  kept  scrupulously  clean  the  same  otlcnsive 
tJountered  on  apprctaching  the  patient, 
on  over  the  site  id"  the  abscess  often  gives  the  patient  dis- 
d  causes  him  to  wince.     Sometimes  the  \vlntle  of  tlic  atlW^ted 

liead  is  more  sensitive  tlian  the  (»p|Mwite  sitlc,  Macewen 
e  able  to  detect  a  higher  pitch  of  the  [>crcussion  nt>te  over  the 
,n  over  other  portions  of  the  brain.  I  have  studied  the 
le  percussion  note  in  two  cases  of  abscess  and  in  three  of 
have  not  been  able  to  satisfy  myself  that  the  change  is  suf- 
pat  to  Ik'  of  much  <liagnostic  value. 

bseess  is  eomplicatcd  witii  meningitis  of  the  posterior  fossa, 
ill  be  retracted,  and  when  disease  of  the  sigmoid  sinus  accom- 

*•  Diagnosis  of  Chronir  Aliscess  of  the  Urain."  Amcr.  Journ.  of  Med.  Sciencen^ 
XV.-28 
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pjinies  an  ahseess   in  the    ttmiptiro-splH'rundiil    lolie  or  cerebellum. 
stenn>mastoid  nmsrle  of  tht!  same  side  is  rigid  and  the  ti!**ues  around 
are  puinfiil,  and  other  svniptonis  of  sigtnoid-^inIl^  :itlVK*tion  may  be  fom 
siH'h  as  pain  and  tenderness  along  the  eourse  of  the  internal  jngular  vein 
and  in  the  apex  of  the  posterior  cervieul  triangle.     Maeewcn  ealU  at-    , 
tention  to  the  iiniiortanre  uf  anral  examinations  in  ahs<"t^s  of  the  brai^H 
as  erosions  of  tlu'  tegnien  tympnni^and  sr^metimes  pus  4X)zing  throtif^V 
this  bone,  may  Ik'  drseovertHl.     The  hitter  is  always  positive  evidence  of 
suppuration  within  the  eranial  eavity. 

Tirminal  Stat/v. — An  acute  abscess,  uninterrupted  by  surgrioal  tn«a^ 
ures,  iti  which  the  symptoms  do  not  suftirirntly  abate  for  it  to  \)oc< 
ehronie,  usually  proves  fatal,  without  a  iMi'ritMi  of  latency,  within  a  d 
days  to  three  t>r  four  weeks,  death  taking  place  from  extensive  softenii 
of  the  brain  tissues  and  exhaustion,  or  from  bursting  of  the   af 
into  the  ventrieles  or  on  to  the  surface  of  the  bn\iu,  and  giving  n 
in  the   former  instance  to  symptoms  similar  to  those  fnjm  a    hemor- 
rhage iuto  the  ventricles,  and  in  the  latter  to  those  o^  a  suppurative 
meningitis. 

Chronic  Abscess. ^ — l^iuler  this  designation  may  be  included  all  tiise?^ 
of  abscess  of  the  brain  that  have  reaelitHl    the  so-t^dled  latent  stag 
wliether  the  initial  symptoms  liave  been   prououncvd  or  so  in§idii 
as  to  have  attnicted  little  or  no  attetitifui.     Prof.  Augusto  Murri  of 
Bologna  in  an  exceptiotially  able  atldress  lias  so  grapliieally  yK:>intt'<l  out 
the  necessity  ftf  a  chjser  description  and  morc^  ae.eurate  knowleilge  of 
chronic  abscess  of  the  Imiin  than  are  found  in  most  text-books  that  I 
feed  free  to  (piotc  front  his  essjiy.' 

"  Abscess  of  the  brain,  which  when  elinieally  considered  seems 
be  an  essentially  unique  morbid  prr>cess,  resolves  itself  into  two  varied 
tics,  which  differ  utterly  in  diagnosis — viz.  acute  abscess  and  ehronii' 
abscess.     Writers  aiming  at  the  unity  of  the  process  lose  >ight  of  ihi 
eliuieal  side,  and  ih>  not  bring  iuto  sufficient  relief  the  practical  dilTe] 
ence  which  exists  between  tlie  two  varieties.     What  they  say  of  th« 
abscess  applies  eliierty  to  the  acute  form. 

"  When  we  come  to  the  chronic  form  of  ct^rebral  abscesf*.  the  degcri| 
tions  and  opinions  (*f  pathologists,  inspired  by  the  observations  of  s 
facts,'  iu>    lunger    correspond  to  the    fads    themselves.     In    these 
exciting  causes   are    k'ss  intense  or  less  apparent.      It   is  one  thin^ 
for  example,  if  an  embulus  from  a   pulmonary  vein   closes  the  arte 
of  Sylvius,  and  another  if  pus  penetrates  unperceived  into  the  brain  I  ^ 
one  of  those  narrnw  ways  which   lead  there  from  without.     The  sligl      "* 
ness  of  the  latter  is  not  only  marked  by  the  absence  of  disoi-ders  pe: 
tible  Ui  the  medical  man  ami  patient,  l>ut  it  also  causes  a  shiwer  succe 
of  changes  aroun<l  itself;  the  surrounding  tissues,  not  previously.alfc 
and   k'ss  viifh-ntly  attacked,  have  time  to  iirganize  themselve!*  for 
defence,  and  in  time  circumscribe  with  a  solid  barrier  (pseudo-memb: 
the  hostile  element  (pus)  >vdiich  tentls  to  destroy  it.     This  mysterit 
faculty  which  the  brain  possesses  of  adapting  itself  to  the  most  scrii 

'  An  "Address  nn  KxiutI mental  Crflniotnm\-  ami  Diagno^U  of  Cerebml  Ab 
Lnncri,  Jan.  h,  12.  2C,  and  Feb.  2,  181*5,  pp.  !>.  71*;  200,  nnd  267, 

'  He  here  refers  to  the  marbid  processes  and  rapid  changes  taking  place  in 
abacese. 
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rions  A&  long  OS  they  are  gradual  lias  full  opportunity  to  act  completely. 
!hiii4  it  follows  that  from  i^nuriiiji^  or  forgcttiup:  the  primary  fmi>-e  it 
pm^  as  though  uo  external  caiisr  exists  ;  and  iii-re  we  have  the  irlio- 
thic  absti'ss,  which  is  alnii>st  a! ways  ehrotiir.  Even  when  the  pri- 
nk* caufKj  is  known,  if  it  Ije  not  viok-nt  the  prnwss  whieh  ^uceeeds 
^Ihvvirs  with  less  rapidity,  and  heni/e  the  sliglit  eliaitges  uf  the  bniin  may 
>t  amuse  |H'reeptil»k'  fnnrtional  disorders.  Here  we  have  tlie  hitent 
>e«ft**  or  the  lairnt  |H*riod  uf  tUv  rhrutiie  abscess.  The  slownrss  with 
'liich  brain  ahenitiuns  proceed  |>rtivi'>  that  a  length  of  time  is  required 
T  their  development,  and  lirri',  wi'  see,  tlie  ahsees.s  becomes  chronic, 
lie  perception  of  these  internal  prm*e^ses  is  often  deceptive^,  as  is  fre- 
oently  seen  in  the  tloctrinal  works  of  pathologists  and  in  the  reasoning 
"  clinical  physicians,  who  write  and  think  <d' cerebral  abscess  as  though 
existoil  only  in  the  iieute  form.  But  the  abscess  exists  also  in  the 
ninie,  idiopathic,  latent,  or  semihutent  form,  and  this,  though  less 
sequent  than  the  acute,  is  by  no  means  as  rare  as  statistics  would  make 
believe." 

lAtieid  Ptriofh — -The  latent  period  of  chronic  cerebral  abscess  may 
It  Ik?  atten(htl  by  any  symptoms  that  lead  us  t<j  suspect  organic  disease 
tlie  brain.  In  such  e^isi's,  wliirh  are  proliably  roni|)aniitivcly  rare, 
le  i«  not  eallr^l  mjm)Ii  to  tniike  a  diagnijsis  until  symptoms  of  the  ter- 
linal  periixl  maniti'>t  thi-msclves.  In  all  (trobability,  the  hirge  pro- 
•rtion  t>f  the  ehnmie  forms  of  brain  abscess,  even  in  the  latent  period, 
Pesent  symptoms,  more  or  less  definite,  of  orgiuiie  l)rain  changes,  but 
(oally  such  symptoms  as  are  common  to  seveml  forms  of  brain  tlisease, 
kI  a  e<jrreet  interpretation  of  them  will  de|)end  upon  the  expi-rience, 
»giHistic  skill,  ami  thoroughness  of  tlie  physician,  I  cannot  emphasize 
•  strongly  the  precaution  yrge<l  by  Murri,  that  the  physician  should 
kiiys  f>ear  in  mind  the  j>ossibility  of  the  prestniee  of  a  chronic  cerebnd 
:?ess  in  cusp's  <if  <ibs<"niv  brain  disease.  The  fretpiency  of  this  form 
tffi'bnd  a!)iR*88  is  n<jt  gniit,  but  the  presence  of  chronic  cerebral 
Ippunition  is  too  often  overlt>oked  for  the  credit  of  medical  science 
'  the  welfaiv  of  the  nnfi>rtuiiatr  suflerer, 
A  careful  study  of  a  di*taii<Hl  rliruiioiogiral  history  is  oue  of  the  best 
'eguanls  against  error  in  diagnosis.  Couehisious  arrivi'd  at  by  an 
lysis  of  the  most  accurate  history  may,  in  some  cases,  lead  from 
le  tnith,  but  in  the  vast  majority  of  instances  infbrmatitm  thus  obtained, 
ther  with  a  thorough  examination  fd' the  mental  and  physical  enndi- 
n  of  the  pjitient,  is  helpful  in  reaching  a  dtagnn.si.K.  In  a  goodly 
mbcr  the  ptitient  will  give  an  aee«nint  of  some  i-omlition  which  is 
jiown  to  be  favorable  to  al>scess  formation  in  the  brain.  The  cause 
ly  have  Ix'en  active  months,  and  in  rare  instances  yeai^,  bctbnv,  and 
ly,  at  the  time  of  the  examination,  b«'  itn-gotten  l>y  the  [Mitient,  and  is 
ly  revive*!  by  a  <'arefnl  and  iut<']ligeut  line  of  questioning.  It  may 
vo  l»een  a  blow  on  the  head,  a  fall  from  a  height  and  alighting  ^n 
f  fiM't  or  buttocks,  a  painful  <*«mdttiou  <«f  one  ear  with  or  without 
)orrh<e;»,  suppuration  in  some  jM«rti«tn  of  the  body,'  or  some  exhausting 
if>ease,  possibly  intlnenzit,  *li}>htheria,  rheumatism,  or  typhoid  fever,  from 
fhieh  recovery  ha**   never  seemed   complete.       In   typical    ciises   tiie 

'  Thin  more  rrvtjiieriily  results  in  m-nw  ntifu-ess  than  in   chronir,  except  where  the 
s  u  in  the  pleural  cavity  or  possibly  in  the  lungs  iu  some  inbtances. 
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history  will  reveal  the  fact  that   headache,  intennittent  or  cons 

has  been  a  prominent  feature  for  a  gn-ater  or  U'ss  |)urt  of  the  time 
lias  interveiuHl  siiiee  the  occurrenee  at'  the  ilhiess  thiit  Ivt't  the  jmlieu^ 
hraUti  impaired.  In  some  eases  irre^jnlar  fehrile  pheniujiena,  dimnc 
of  vision,  ve!"tip>,  i<jss  of  api)etite,  gaslrir  irritability,  faihng:  nntritia 
and  strength,  und  possibly  monospasm,  monoparesis,  or  general  amvx 
siiHis,  have  been  experieneed.  In  the  examinations  of  eases  of  chroi 
ahseesa  one  \V{ndd  expeet  to  find  abundant  evi<lenee  of  tjrganio  br 
disease,  but  in  this  one  is  often  disappointed- 

The  most  eareftd  examination  of  the  mot«»r  apparatus  and  of 
phenctmena  lA^  trt'noral  sensation  may  yield  negative  results.     The  reflex 
may  be  entirely  normal  or  sliglitly  exaggerated.     If  the  motor  conia 
areas  or  motor  tmets  of  the  braiu  are  affected,  either  directly  or  ind 
rretly,  by  the  abscess,  symfitoms   ui'  paresis,   pandysis,   or    mnscuk 
rigidity  will  be  present,  eornsjKmding  to  the  extent  and  situation 
the  at)seess  and  tin/  softening  resulting  from  it.     Nutrition  and  ruiLscuJar" 
strength  usually  fail  in  the  later  stages,  but  in  some  eases  these  are  no- 
impaired.     Mental  failure,  especially  slow  action  of  the  mental  facaltiq 
and  lessened  power  of  nu-nuiry,  together  with  irritability  of  tempter,  i 
not  infreouent.     Recurring  convulsions,  sometimes  mistaken  for  lliu 
of  idiopatlue  epile]>sy,  are  found  oeeasionally  in  tlie  latent  period. 

Among  the  sjjeeial  symptoms  of  the  latent  period  headache  is 
most    important.     Its    significance    is    that    its    beginning   daten   fmn 
exp<jsure  to  certain  conditions  that  are  known  to  be  eajxible  of  givin 
rise  to  abscess  of  the  brain.     It  is  rarely  constant,  but  there  are  a  few  ww  _ 
in  wliich  headache  has  not  been  present  during  a  portion  of  this  [K'n'M.  * 
At  times  the  headache  is  severe,  and  at  other  times  it  amntmts  strii|iiy 
to  a  dull  or  uncomfortable  sensation.     When  the  terminal  period,  ratwd J 
by  softening,  tedema,  or  extension  of  the  abscess,  is  rcjichcil,  the  head 
ache  becomes  very  jvrominent,  and   its  severity  marks  tin*  Ix^ginniii^r  <»fl 
the  end.     The  lo«ition  of  the  pain  does  not  always  corre^jxmd  to  ih 
i*eat   of  the   abscess.     The  typical    temjR'mture   of  this   stage,  if  * 
abscess  exerts  sufficient  influence  to  cause  much  depression,  is  a  half  i 
one  <lcgree  F.  below  normal.      In  a  ease  of  etironie  ab>cess  of  tlie  bnuB 
rejH>rtecl    by  me   to   the   Collegia   of    Physicians   of    Philadelphia^  tk 
temjM'rature  was  normal  or  subnormal   throughout  most  of  the  cour 
of  the  disease,  and  was  lowest  on  the  unaffected  side  of  the  hotly. 
some  cases  there  occur  irregular  febrile  processes  which  are  fretjuentf 
attended   by    cool    and   clammy    perspiration.      Optic   neuritis,   wl 
]>resent,  is  a  synifitom  of  great  im|H»rtanee.     Sf>nic  observers  seem  tfl 
clined  to  think  tlint  it   is  of   infrequent  occurrenef.  while  others  haH 
observed  it  snfliciently  often   to  regard  it  as  a  valuable  aid  in   the  iliac 
nitsis.     In  the  eases  that  I   have  observed  it  ha.^  Ijccn  i>rcsent  more  In 
ipicjitly  than  absent. 

Ttniihtfif  Prrifxl. — This  period  may  extend  over  several  weeks  or 
few  days,  and  possildy  in  simif  cases  may  last  (tnly  a  few  hours. 
tluration  de[M'urls  upon   the  manner  in  which   the  abt*cess  causes  deal 
The   latent   jK'ri«Hl   may  eu<l  su<ldcnly  by  the  abscess  bursting  into 
lateral  ventricles  and  giving  rise  to  all  the  symplttnis  nf  intraventricul 
hemorrhage.     The  rupture  may  occur  on  the  surface  of  the  braiu  L 
'  T>antactioit»  of  the  CUltgc  of  PhyticiaM,  3d  Scries,  vol.  vi.,  1883. 


the  po:*terior  ffy^sa,  aiitl  cause  Wal  meninjxitls  and  irritatifin  of  the 
,p»jnj*  and  medulla,  and  thu>  directly  intericre  with  the  eardiae  and 
fres^niratory  centres*.  If  the  patient  survives  the  shock,  the  symptoms 
will  be  tho!*e  of  eerebro-spinal  leptomeninj^itis,  prominent  among  which 
an?  retraction  of  the  head,  rifridity  of  the  njitscles  of  the  back  td'  the 
n»vk,  opisthotom»s,  and  stmek-like  coiivnl.sive  rij^idity  of  the  muscles  of 
all  the  limbs,  esjvecially  of  th<'  extensors  of  tlie  arms,  H  the  pus  finds 
its  way  on  to  any  p(>rti<»n  of  the  surface  of  t!ie  brain,  leptomeninjj^itis, 
whicli  pmves  rapidly  fatal,  usually  results.  Tlie  symptoms  corrcsjK>nd 
to  the  .seat  of  tin*  irritant  and  tiic  extent  of  the  iutianiniatiun.  <Edema 
and  isoftening  are  the  cause  of  (teath  in  about  nnc-hnlf  the  cases  of 
chrtmie  ab.*ce*s  of  the  lirain.  In  many  of  these  t*ascs,  in  which  the 
motor  or  sensory  areas  nf  the  brain  are  not  especially  atlected,  cither 
directly  or  intlireetly,  by  the  abscess,  the  softening  may  take  place  so 
gnulimlly  that  no  symptoms  of  it  may  be  manifest  until  sudden  col- 
lapse or  death  results  from  the  apparent  arrest  of  eerebml  function.  It 
U  probable  that  if  these  cases  wliich  end  suddenly  from  sufteniugand 
cedema  were  carefully  watched,  symptoms  of  failing  Ijrain  jM>\ver  and 
general  vigor,  together  with  iuerwjseil  licadaehe,  irritability  of  tennper, 
and  a  tendency  to  depressiim,  might  be  detected  weeks  Ixdbre  the  fatal 
eml.  In  all  the  cases,  except  one,  of  chronic  absi'ess  of  the  brain  which 
have  ctmie  under  my  observatitm  (hiring  the  terminal  ]>eriod,  the  symp- 
toms of  this  stage  have  develojH'd  in  a  subacut4'  munuer.  The  promi- 
nent symptoms  have  been  hcatlaehe,  usunlly  dull  and  heavy  in  cha- 
racter, but  at  times  attm^lctl  with  severe  pantxysms  of  |»aiu  :  lailure 
of  nutrition,  strength,  and  energy  ;  mental  duluess  and  irritability  of 
temner ;  vomiting,  especially  assoeiatefl  with  |>aroxysms  of  pain  in  the 
beaa  ;  optic  neuritis  in  a  number  of  instances  ;  slow  or  normal  pulse 
when  the  patient  is  nuiet,  but  easily  accelerated  by  exercise  ;  subnormal 
temperature  in  nearly  every  case  ;  convulsions  o4>easionally  at  the  begin- 
ning or  end  of  the  terminal  peritKl  ;  pandysis,  usually  hemiplegie  in 
character^  or  paresis  witii  rigidity  of  th*-  atleeted  nuiseles,  resulting  from 
presisure  in  more  than  half  the  cases,  and  hemianiesthcsia  in  three  cases. 
As?  the  terminal  |K^riwl  progresses  the  symptoms  increase  in  gravity, 
the  sensory  fimctions  liecome  more  and  more  blunted,  the  patient 
boc«>m«'s  a|>athetic,  and  Hnally  stupor,  follnwed  l>y  coukj,  takes  place, 
ind  the  patient  dies  after  remaining  uucoiiscious  several  hours  to 
?viTal  days.  It  is  rare,  after  symjjtoms  ctf  the  terminal  stage  become 
pntniinent,  for  the  pttient  to  show  mtfre  than  tmnsient  iraprove- 
inent. 

Local Uin(j  St/viptomji. — The  most  usual  seats  of  abscess  of  the  brain 
[are  in  those  |K>rtions,  the  cerebelbim.  frontal  ajid  tempi>r*)-sphenoidal 
lobes,  the  functi<ms  of  uhich  are  nut  dcHuiti'ly  known,  and  the  symj>- 
toms  of  abscess  are  less  distinctive  id"  its  liH-ation  than  in  the  case  of 
tumor.  LtKiilizitig  symptoms  are  as  frei|ueutly  absent  as  present  in 
ab&cess  of  the  brain. 

Fronfaf  I^nbc, — The  peculiar  mental  alteration  ol>served  in  the  case 
af  tnmnr  of  the  frontal  lohe  is  rarely  >o  characteristic  of  abscess  in  this 
h-gioti.  becansi*  abs^^ess  of  tlie  brain,  nt>  matter  where  located,  is  atti'Uiled 
with  lack  fd'  mental  vigor  and  tlie  patient  Ix-comes  apathetic.  A  large 
abeoc*s6  may  exist  unsuspected  in  the  anteri<n'  ju^rtiim  of  the  frontal  lobe. 
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and  a  small  one  may  hv  sitiuited  just  anterior  to  the  motor  rei^ion,  m 
outgiving  rise  to  symptoms  iiidieiitivc  of  its  seat.  It  is  only  when  st 
eniiig  or  ccdenia  extends  baekwiird  to  the  motor  area  of  the  cortex 
to  the  wiifte  substance  beneath  it,  or  [)ressure  is  exertetl  on  this  po: 
of  the  bniin,  that  loeiilizing  syniptouis  develop,  except  in  a  few 
in  wliieh  pupillary  syn«]>tttms  have  beeu  fonnd  wlien  the  abs<M*.ss  oe 
pieil  the  posterior  and  lower  portion  i>f  the  frontal  l«»be.  If  gt'n 
.syniptuni^  of  uhseess  of  the  bmin  should  fnlluw  a  blow  on  the  front 
tiie  heiul,  develop  during  a  septic  condition  in  tlie  lungs,  or  should  bi  *' 
associated  with  an  infective  frontal  sinus,  a  gradual  increasing  jiar^is  or 
paralysis  of  the  face  or  arm  on  one  side  should  occur,  preceded  or  not  by 
convulsive  movements  of  the  affeeteit  muscles,  it  wtnild  point  to  the  frontal 
lobe  as  the  seat  of  the  abscess.  If  the  ])Upil  on  the  side  opp«)site  to  tbo 
one  on  whicli  the  nmscles  are  involved  should  become  sluggish  or 
inactive,  white  its  felh)W  resjMinded  normally  to  light  and  aeeomniiMlation, 
it  would  aid  in  locating  the  alwcss  in  the  posterior  portion  of  the  frontal 
lobe  on  the  side  corresponding  to  the  affected  pnpil.  It  must  be  bonn^ 
in  mind  that  the  same  pupillary  phenomena  maybe  present  when  the* 
anterior  portion  of  the  tenipiro-sphciioidid  lobe  is  the  seat  of  the 
abscess  as  <H'eurs  from  a  siniilnr  loiitn  in  the  jM>sterior  portion  nf  the 
frontal  hibe,  but  suppnratiiin  in  t!ie  former  usually  result.-  fn>n»  niiiMle- 
ear  disease.  Macewen's  observations  are  interesting  in  this  ctamectii 
and  may  be  quoted  in  fidl  :  "  When  the  abscess  is  seated  in  the  tempoiHK 
gphenitidal  i>r  frontal  lobe,  the  pnpil  on  the  sikme  side  as  the  abscess  ni 
either  bectmie  myotic  or  mydriatic,  accomjianied  hy  a  degree  of  stability. 
When  the  aliscess  is  small  and  proiluces  cerebnd  irritation,  the  pupil  on 
tile  alfeoted  side  may  be  more  or  less  eontn»cted  and  sluggish.  Wlicu 
the  abscess  is  large  and  exercises  consider.ible  pressure,  the  pupil  on 
affected  side  is  prone  to  .stabile  mydriasis.  An  absces.s  which  is  si 
and  prodne<*s  a  stabiU-  myosisto  Ix^gin  with  may,  as  it  antrments  in  bull 
pnjduee  a  staiiih-  mydriasis  in  the  same  eye.  Occasionally  the  only  dil 
ierencc  detcftitlilr  is  slnggishness  of  one  pupil  to  both  light  and  accoi 
modation,  whih-  its  n<"ighbor  acts  freely.  In  a  i^se  of  cerebnil  aliscess 
sluggish  pupil  with  either  niydriasis  or  mvosis  on  the  same  side  a< 
infective  injury  to  the  skull  or  a  nnilatcml  otitis  media,  affords  furt 
evidence  of  the  abscess  Ix'iug  on  the  correspinding  side  of  the  brain. 
I  have  observed  l)>ur  ca,'<es  of  abscess  of  the  frontal  lobe,  and  in  none 
them  have  the  pupillary  phenomena  descinbed  by  Mawnvcn  been  presei 
but  in  none  was  the  abscess  situated  in  the  posterior  lower  portion 
this  lobe. 

Temf/oro-/fphet)oi(ffiJ  Lobe. — A  small  ab.s^'ess,  and  even  one  of  c 
sidemble  size,  may  be  sitnati-d  in  the  temporo-sphenoidal  lobe  with- 
giving  rise  to  any  distinct  liM-alizing  symptoms.  Under  such  circii: 
stajifcs  in  amitf  abscess  pain,  whi<'h  is  usually  in  tin*  region  of  tlie  eor^ 
re<puudi]ig  ear,  esjiecially  in  the  beginninj;,  taken  in  conniH'tiou  with  tli^ 
affectt'd  cur,  might  be  tlie  only  symptom  j>resi*nt  of  a  Im^ilizing  fhanu!:^ 
fcr,  while  if  it  were  chronic  the  histor\'  might  afford  the  only  ai(L 
large  abscess,  on  the  other  hand,  would  probably  develop  h>call 
symptoms  from  the  effects  of  pressure  <ui  the  sum>undinir  structu 
and  if  extensive  softening  should  occur  regions  of  the  brain  whose  fu 

'  Macewen  .•  Pyogatic  Infective  Dustasta  of  the  Bi^in  and  Spiiutl  0»rrf,  p.  146. 
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are  fairly  well  known  would  booome  involved.  Tf  the  abscess 
!PP  on  the  left  side,  in  the  posterior  portion  of  the  temporal  region,  so 
to  affect  the  first  and  second  coiivobitiuns,  a  form  of  sensory  mihusia 
irortl-<lejifncs.s)  wotdd  be  present.  On  either  side,  in  the  anterior  jH>r- 
lon  «»f  this  lobe,  a  large  abscess  might  cause  paresicS  or  jxindysis — Hrst, 
I  the  face,  and  secorully,  in  the  arm  on  the  opposite  side,  with  pupil- 
ry  symptonisj  on  the  sjinie  side,  sncli  as  sometimes  cw-cnr  in  abscess  of 
he  |Kwterior  p^jrticm  t>f  tlie  frontal  lobe,  and  jmresis  or  paralysis  of  the 
bird  cranial  nerve  on  the  same  side  as  tlu^  al»scess.  Complete  motor 
iphasia,  while  it  L*  possible  from  abscess  of  tin-  trnijinnKsphern/Ktal  lobe, 
•nictically  does  not  iX'cur.  So  far  as  I  know,  disiin-banees  in  smell  or 
te  have  not  been  observed  in  aixs^x'ss  of  the  tem])oro-sphenoidal  lobe. 
A.  can*fnl  study  of  the  direction  in  which  the  paralysis  extends  after  the 
T^t  group  of  muscles  is  involved  will  often  atfbrd  valuable  information 
which  to  base  a  Im-alizing  diagnosis.  Not  infre<jnently  the  mid- 
disease  wdiich  leads  to  abscess  of  the  brain  paralyzes  the  facial 
it  pusses  through  the  Fallopian  canal.  In  such  a  case  the 
•laT  paralysis  is  r-omplcte,  is  on  the  side  of  the  affected  ear,  and  emo- 
nal  and  voluntary  power  over  the  |>aralyzed  muscles  is  lost.  In  facial 
ralysis  from  cortical  lesion  tlic  upper  portion  of  the  face  is  le.%s  com- 
t^letcly  paralyzefl  than  the  lower,  and  emotional  power  over  the  muscles 
retained  to  a  considerable  extent. 

OcripUal  Lobe. — In  three  cases'  of  chronic  absccRs  of  the  occipital 

•be  nl>served  by  me  paresis  and   muscular  rigidity,   nearly  r-omplcte 

hesiia,  and  hemianopsia  of  the  opp<»>itc  siih*  existeil.     In  each  case 

bstvss  was  large  and  situati-tl  in  the  white  substance,  so  as  to  dam- 

Ke  the  tjbres  in  the  posterior  half  of  the  internal  cajisule.     It  is  prob- 
le  that  fibres  coming  from  the  cortical  centre  of  sight  in  the  cuneus 
'ere  rendered  functionlcss,  either  by  jirc^sure  or  softening,  as  the  cortex 
(f  the  cuuens  did  not  seem  to  be  directly  involved.     A  small  abscess 
light  remain  in  the  white  substance  of  tiic  occipital  lobe  for  a  long  time 
ithout  giving  rise  to  localizing  symptoms. 

VrrdtcHwn. — An  uncomplicated  aljseess  of  considerable  size  in  one 
itenil  \ohc  of  the  cerebelhnn,  es|)ecially  when  sitnatwl  in  the  |>osterior 
ortion,  so  as  not  to  caiLse  pressure  symptoms  upon  the  pons,  might  give 
ise  to  no  hH*alizing  synipt«ims.  When  meningitis  of  tlu'  posterior  fossa 
»xists  with  tJie  abscess,  there  will  be  rctiiictiim  of  the  head  an<l  rigidity 
>f  the  jioslerior  neck  mu>cles.  Wlicu  the  abscess  is  situated  farther  for- 
ward, so  a-*  to  affect  the  pons  and  medulla,  es]>ecially  when  nuuplicated 
willi  nuMiingitis,  pulse  and  respiration  will  be  slow  and  feeble.  IVIacewcn 
J*  called  attention  to  a  mechanical  opening  and  shutting  of  the  mouth 
,nd  clenching  of  the  teeth  from  rigidity  of  the  masseter  muscles  in  con- 
,ecti«ni  with  abscess  of  the  cerebellum.  The  pulse  in  abscess  of  the 
rebelluni  is  s(mietinR\>*  very  -low,  and  sighing  respiration  has  been 
frequentlv  observed.  The  ItK'alizing  symptoms  of  abscess  of  the  pons 
id  niidJle  lobe  of  the  cerebellum  do  iu>t  vary  much  from  thf>se  of 
imor  in  the  same  situation,  exce|)t  that  abscess  is  more  likely  to  be 
inplicated  by  symptoms  of  meningitis  of  the  posterior  fossa. 

Diagnosis. — The  diagnosisof  abscess  of  the  brain  is  one  of  the  most 
ifficult  problems,  if  indewl  it  is  not  the  most  ditlicult  problem,  in  flioi- 
»  The  Mtdieal  Nem,  July  27.  1895. 


cal  neurology,  o^ipeeially  win'ii  die  ahsooss  is  cbronio  nri<l  attended! 
more  or  less  distirictly   liiteiit   prncKL      A  few  fnrtunato  dia^no 
wliieh^  perelianee,  were  more  the  result  of  a  combination  of  happy  ci 
eiiinstauees  rather  than  the  hj^ieal  eonelusions  from  data — may  havr* 
misled  some  able  dia^mostieians  into  the  error  of  underestimating  ihf 
ditficulties  and  uncertainties  of  the  task.    Tlie  fact  remains,  however,  that 
the  greater  nnuiher  i)f  the  most  able  diagmistieians  witli  tlie  most  varini 
and  extended  experiences  confess  their  inability  to  make  more  than  a 
problematical  diagnosis  in  a   large  percentage  of  the  cases  of  ehmnic, 
abscess  of  the  liniin.     In  the  diagnosis  of  the  acute  variety,  which  ii 
usually  attended  by  more  obtrusive  sympti>ms  tlian  the  chronic  fnr 
diffienlties  arise  from   tlie  <-omplications,  snch  as  meningitis  an(i  sintl 
phlebitis,  that  are  so  frequently  associated  with  it.     The  cerebral  symt 
tonis  may  result   from  other  orgjinie  bniin  diseases,  .such  as  a  growtj 
meningitis,  simple  or  tubercular,  or  from  eerebritis.     S(tme  of  the  hot 
textbooks  on  tlie  diseases  of  the  nervous  system  teach  that  the  svmp-^, 
toms   gain    significanee  when  ass4wiated   with  conditions  suggesting  dl 
suppurating   process,    especially   fever   and    rigors.      This    is    true  in 
a  small  number  of  eases,  but  rigors  are   must   frequent  and   m<ist  pro- 
nounced    in    sinus    phh'bitis,    and    a    temperature    nearly    normal  <»r 
slightly   subnnrmal  is   more   common   in  abscess  of  the  brain  than  a 
distinct  febrile  process.      In  a  **  Report  of  Three  Cases  of  Abscess 
the  Brain  "  *  I  called  attention  to  the  prolonged!  subnormal  temperatiin 
in  chronic  abscess  of  the  brain.    The  observatiou  was  matle  that  the  ten 
penilure  was  higher  on  the  paralyzed  than  ou  the  unjwralyzed  si<lf  <«f' 
tlie  body,  extending  over  a  |>eriod  of  more  than   two  montlis.    This 
observatitui   lias  been  venfie<l  iu  three  eas«'S  of  chronic  abscess  nf 
brain  recently  observed  by  me.     The  tenipeniture  was  from  halfade 
gree  to  a  degree  behiw  normal,  and  on  one  occasion  three  degrees,  on  th 
non-paralyze<l  side,  wliih^  it  was  almost  invariably  normal  or  slightl] 
above  uonnal  ou  the  paralyzed  side.     Macewen's  ol>servations  have  le 
him   to  believe  that  acute  abscess  of  the  brain,  as  well  a-s  chronir,  if 
attendeil  with  a  temix'ratnre  varying  but  little  from  the  normal.    Kf' 
often  foimd  it  subnormal,  normal,  or  fnmi  a  half  to  one  and  a  half  <lo 
grees  above  normal,  except   in  the  initiatory  stage,  when  it  may  Ix'  ft -- 
little  more  elevated.      Slow  respiration  and   pulse  seem  to  be  ni*)l^fl| 
marked  iu  suppuration  of  the  posterior  fossa,  esiKvially  when  ]ircssiir^ 
is  exerted  on  tlie  pons  and  medulla,  than  iu  other  organic  diseases  of 
this  rcgiou.     A   combination  (d"  symptoms  of  organic  diseaise*  of  tb^ 
bniin  tolhtwing  causes  which  sometimes  give  rise  to  abscess  of  the  braids 
such  as  disease  iif  the  ear,  tniunuitism  of  the  head,  tlistant  suppuratia|fl 
especially  in  dilated  bronchial  tubes,  or  a  purulent  discharge  from  tit* 
nose,  slutuld  lead  (Hie  to  suspect  abscess.     \Vlicu  the  stage  of  latency  a  - 
complete,  the  symptoms  of  the  terminal  stage  may  be  ushered  in  suddenly^ 
guggc^^tivc  of  a  vascular  lesion,  but  more  comuionly  this  stage  is  preceded 
by  sevenil  weeks  of  failing  health  and  variable  eerebnil  symptoms.    Tla» 
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presence  of  optic  neuritis  would  exclude  a  vascular  lesion,  but  it  m 
be  borne  in  mind  that  lead-eneephahq>athy,  renal  disease,  and  profoi 
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auiemia  may  give  rise  to  optic  neuritis. 

In  acute  abscess,  eerebritis,   meningitis,  and    septic   phlebitis  wicz 
*  TranMdioM  of  the  CktUege  of  Pkyttitiafu  cf  PhUaddphia^  3d  Seriea,  vol.  vi.,  18SS. 
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sinus  thrombosis  have  to  \w  ronsHlered  in  the  fhagiiosis,  and  if*  the 
irsympturas   have   followetl  a   blow   to  the   liead,  the   effects   of  trauma 
(|»n»i>al>ly  atteiuk'd  by  cjipiUary  heinorrtia^e  into  the  bniiii  .siiil)stan<M') 
must  tn?  taken  into  acrtjimt.     The  syniptoins  from  the  direct  etleets  of 
traiiniatism  come  on  immediately  alter  the  injury,  nnd  it  is  only  when 
ponfitsed  eon!i<?ionsness,  (weasional  delirium,  headaehe,  lo.^s  of  appt-lite, 
^etetics8ncs.s  insomnia,  and  impaired  strength  and  nutririi>n  continue  for 
two  or  more  week;*  that  abscess  need  \w  serionsly  apprehended.     Cases 
of  traumatism  of  the  head,  followed  by  the  above  symptoms  for  a  pro- 
longe<J    periiHl,  have  in  my  e\|>erience  Ikhti  attended  by  a  temperature 
varA-ing  but  little  from  the  normal.     Soeh  symptoms  when  due  to  the 
direct  effects  of  the  blow  are  inojit  prononneed  scwtn  after  the  injury,  and 
when  no  sicrious  brain  lesion  exists  there  is  a  gradual  improvement  of 
the  symptoms  ;  while,  on  the  otlu^r  hand,  if  evid<'nce  of  increasing  brain 
tnmble  shotdd   become  more  proniKineed  at   the  end  of  two  or  three 
weeks,  it  wmdd  |>«tint  to  aljseess.     Cerebritis  following  trauma  is  mtini- 
fe^t<*d  by  sympt4>ms  beginning  three  iir  fonr  (hiy^  after  tlie  injury,  ami 
it  is  irnproi^able  that  it  can  •■ontiuiie  long  in  assoeiaticm  with  septic  e(Hi- 
ditions  without  ending  in  suppuration.     When  the  inflammatit»n  is  due 
to  trauma  and  pathogenic  miei-oMirgjinirtms  are  absent,  it  may  continue 
for  an  indefinite  time  without  resnUiug  in  abscess.     There  is  little  diffi- 
culty in  distingui>hing  a  tlisintegmting  infective  sinus  thrombosis  or 
meningitLs  from  abscess  when  one  of  these  morbifl  processes  exists  atone. 
Meningitis  is  attended  with  a  continited  elevation  of  temjRMtiture  con- 
siderably above  the  normal,  and  usually  symptoms  of  intracranial  nerve 
irritation  or  retraction  of  the  head.     An  infective  con<lition  of  a  sinus 
is  market!  by  repeated  chills,  followtHl  by  high  temperature  and  well- 
prrmnuneed  remissions;  tlie  pulse  is  ra[)id  and  weak,  and  tenderness  is 
often  present  over  the  mastoid  region  and  superior  posterior  triangle  of 
tlie  neck,  an<l  over  the  conr<4'  of  the  jugular  vein.     The  tlifliculty  in 
(iiagnosts  arises  fnan  the  fact  that  one  or  both  of  these  eoinplieations 
may  be  present  in  a  case  of  abscess.    The  symptoms  of  infective  throm- 
bot.i.H  are  so  obtrusive  as  in  a  great  measure  to  overshadow  those  of 
absrt^"^.    The  affection  of  the  sinus  ileniamls  the  first  attention,  as  a  cure 
\|*nuld  lx»  impossil)le,  tlutugh  the  eontents  of  the  abscess  were  evacuated, 
so  long  as  the  condition  of  tiic  sinus  is  allowed  to  go  unrelieved;  and 
till*   alieicess  shouhl  re<Tive  attention   later  if  it  run  be  diagnosticated. 
The   preseince  of  bju^ilar  meningitis  in  the  }>osterior  fossa  will  be  evi- 
Jenccnl  by  retraction  of  the  head,  and  in  the  middle  fossa  by  involvement 

rthe  t  raniid  nerves. 
In  the  vast  majority  of  instances  the  long  duration  <if  chronic  abscess 
Wouhl  serve  to  <listinguish  it   from  tnbereuhir  meningitis,  but  m-casion- 
Uy  the  hitter  nuiy  run  a  course  of  several  Faonths'  (hiration  with  symp- 
:11s  simulating  abscess.'      Wlien  the  terminal  stage  Ix-gins  gmdually, 
'  diag:uosis  will  be  l>etween  tumor  and  abscess  ;  injury  may  aitparently 
the  cause  of  eitlier,  and  if  the  traumatism  dates  bark  more  than  a 
Sroar  and  was  not  attended  by  any  evideuee  of  sujipnration  at  the  time, 
the  chiHJces  Nvould   be  in   favor  of  tumor  rather   than  abscess.     Optic 
neuritis,  while  a  symptom  of  either,  is  more  eommoidy  attended  with  a 
he  disks,  and  is  more  fre 
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»  See  Prof.  Miirri's  Case  V.,  Lancet^  Jan.  12,  1895. 
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pleto  hlimliiess  in  the  former  tliaii  m  thr  lattor.     A  steady  but  ^ 
increase  of  symptoms,  witJi  iuvustim  of  a  nnore  extensive  area 
brain,  the  development  of  one  iierve-root  K^iiiptom  after  another, : 
prolonged  iK-riods  during  whieh  the  disease  makes  but  little  progr 
are  more  eommou  in  tumor  than  in  aljscess.     A  ehronie  abi*cess  mayl 
so  situuted  as  t<i  eause  hemiplegia.     In  sueh  a  ease,  besides  tumorj 
vascular  lesion  would  have  to  be  exeluded.     In  the  absence  of  op 
neuritis  the  presence  of  severe  headache  or  a  tempeniture  higher  on  i 
paralyzed  side  several  weeks  after  the  hemiplegie  symptoms  were  raa 
fest  would  point  to  an  irritative  lesion  in  the  brain,  whieh  is  usually  not 
of  a  vascular  nature.'     In  the  absence  of  a  history  or  of  optic  neurilH 
if  the  symptoms  of  the  terminal  stage  devehip  suddenly  and  give  ri^^ 
a  condition  simulating  that  of  a  large  hemorrhage  iu  the  bruin,  it  mar 
be  impossible  to  nuike  a  diagnosis. 

Procjnosis. — A  few  cjises  of  sujK^rficial  abscess  of  tlie  brain  have 
resulted  in  recovery  by  the  pus  tinding  an  exit  from  the  brain  by( 
pathologit^al  oi^ning  through  the  membranes  and  bone,  but  usually  su 
miperlicial  abscesses  prove  fatal,  unless  ojx>rative  procedure  is  institui 
from  exhaustion  resulting  from  prolonged  suppuration.  In  excoe*liriu 
rare  instances  an  abscess  becomes  eueapsidated,  its  contents  partially 
absorbed  and  changed,  so  that  it  may  remain  in  the  braiu  tor  a  nuruljctj 
of  years  without  causing  much  inconvenience  to  the  patient,  but  nx)I1<[|H 
or  later  cedema  and  softening  of  the  surrounding  brain  substance  tak^^ 
place,  and  death  is  the  result.  Macewen  states  that  the  contents  of  a 
very  small  abscess  may  Ix"  absorbed  and  nx'overy  result.  This  mu^Jt  I 
a  very  rare  termination.  Pnictic4illy,  the  only  relief  for  a  ijcr^on  su 
ing  IVom  cerebral  al>sc<:'ss  is  through  siu'gical  means.  Ot  25  i 
of  the  bnun»  details  of  which  are  given  by  Macewen,-  19  were  operaU 
U|Mm,  with  18  recoveries.  This  is  a  marvellous  advance  in  dealings  " 
what  was  formerly  considered  one  of  the  most  fatal  dise^tses  of  the  bn 
Such  results  can  ordy  be  obtatULtl  liy  a  master  in  surgery,  and  the  op 
tion  must  be  pcrfornicd  early  and  guided  liv  a  careful  and  exhaustivr 
study  of  each  individual  case.  Cases  complicated  by  sinus  thronilM>5i>. 
are  the  least  hopeful  even  when  surgical  interference  is  instituted  earif 
those  in  which  meningitis  exists  give  but  little  better  results  ;  while  ta 
uneoni|>licated  oues^  if  the  abscess  or  abscesses  are  reached,  affonl  i 
sanguine  prognosis.  The  nuttor  and  juental  disturbiinces  caused  by 
presence  of  an  abscess  in  the  brain  usually  completely  jkiss  away  in  (_ 
com|Miratively  short  time  at'tei-  the  pus  has  been  evacuated  aiul  tht 
cavity  cleansed. 

Treatment.— One  of  the  most  important  measures  in  the 
ment  of  cerebral  suppuration  is  in  the  prevention  of  infective  foci, ' 
the  event  that  any  have  fnrmed  the  removal  of  these,  if  possible,  befql 
the  brain  substance  has  bo-ome  atfrcti'd.     W'ouud.N  of  the  neck, 
scalp,  bones,  memijranes,  ami  bniin  sIkiuI^I  be  reudertHi  thomughly  a." 
tic  at  the  earlie.'*t  |Missible  perioti,  au<l  kt'pt  so.     All  source  of  infect 
should  be  renioved,  whether  it  be  in  the  nose,  mouth,  throat, 
Middle-ear  disease,  which  is  totj  commonly  neglected,  should 

*  This  di:»e«  not  Ii«>lf1  gmni  in  vartciilar  leMionj.  wliirli  are  followe<i  by  an  VMOf  i 
ing,  and  nrhich  cau!»e  8nme  IrrtUlidit  nf  tde  a^jacetil  brain  aubrtanoc 

•  l)fO'jmie  Infeclitf  DiMfwie*  of  Ote  Brain  and  Spinal  Cbrd. 
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R|H*trial  attoiition.     In  speaking  of  infective  material   in  thf  mastoid 

itnim  an<l  eelU  Macewen  tersely  and  furt'ihiy  says  :  "  A  person  might 

well  have  a  citarge  of  dynamite  in  the  mastoiil  antrum  an<l  cells,  as 

»ne  cannot   know  the  mom<-nt  when  accidental  ein'Uinstanees  may  arii^e 

rhieh  may  cause  the  infective  matter  to  liccome  widely  ilisseminated  all 

Dvcr  the  cerebro-sj>iiuil   system."      If  sinus  phh'hitis  nr  tliromlHtsis  ttr 

ineDingitls  develops,  such  a  menace  to  the  integrity  ui'  the  Itrain 

"  '  bp  n»moved  by  ojwrative  pnK'edore  as  early  as  jwjssiblc.    During 

I  initintory  stage  of  abscess  formation  in  the  brain  the  measures  should 

Iooosist  of  those  most  likely  ti>  lessen  suppuratinu,  hut  as  soon  as  the 
BT'i<!ence:*  of  pus  in  the  brain  are  ap]»arent  and  its  location  reasonably 
certain,  an  operatio!J  for  itvS  removal  should  not  l>e  delayed.  'J'lie  symp- 
toms of  the  initiatory  stage  are  best  cond»ated  l)y  attention  h*  tlic  kidneys, 
bt>wels,  and  stomachy  by  the  a[)plication  of  an  ice  poultice'  to  the  head, 
bv  counter-irritation  a|»plied  to  the  parts  just  below  the  occiput  and  over 
t^e  rna-^toid  bones,  by  relief  of  pain,  and  by  the  admmistration  of  nutri- 
tious, digestible,  but  not  too  stimulating  food. 


ATROPHY  OF  THE  BRAIN. 

Ltrophy  of  the  brain  may  occur  in  utero  or  be  ae<pnred  after  birth. 

Children  born  with  arrested  cerebnd  4]evel()]iment   usually  have  small 

crania.     Some  have  contendtn]  that  the  small  cerebral   mass  is  due  to 

early  union  of  tlie  sutui-es  of  the  skidl^  and  in    eonsctpienee  genend 

compression  of  the  brain  is  supposed  to  occur.     To  give  the  brain  room 

^1  enhirge  craniectomy  has  been  jx^rformed,  but  with  iudiilrrent  results. 

["he  pr<jbaliilities  are  in  favor  <<f  tiie  small  crania  being  the  result  of 

"i-ficient  development  of  the  brain,  instead  of  its  cause.     Tlie  arrested 

devehipment   may  involve    the   entire    brain   or   only  certain    regiims. 

Tsually,  however,  when  a  considerable  ]Mtrtion  of   the  brain  is  small, 

her  p«)rtions  intimately  associated  with  it  by  crnnmissiiral  fibres  are 

jperfcctly  develo|>ed.      In  atro]ihy  of  one  lateral  lobe  of  the  eerelR'lliim 

tie  npposite  corpus  strialimi  and  olivary  body  may  be  atlected,  while 

be   c^Tebnil    hemis]>heres  may    be   UMrnud.      Atrophy  of  one  c«*ri'bral 

pmi«iphere  is  usually  ass<K_'iated  with  atrojthy  of  the  opposite  lobe  of 

le    cerebellum.     It   is  rare  for  one  entire  <'erehral   liemis[>here  to  bt- 

{iially  aflecteil,  but  certain   |>ortions  show  greater  changes  frfim    tlie 

>rtnul  tlmn  others,     Tlie  possiUh*  causes  of  atrophy  of  the  brain — or 

_  ?tter  termed  arn'sted  (h'Velopnu'Ht — are  tuo  numerous  to  In*  eonsi«lered 

tn  this  article.'     Partial  atr*i[>liy  4»f  a  ln'misphere  takes  place  more  eom- 

Tiioidy  after  birth,  but  it  may  tweur  during  intni-uteriue  life,  when  it  is 

H^robably  due  to  the  same  eunse,  meningeal  hemorrliage,  that  seems  to  be 

^Hhe  principal  agent  in  producing  partial  atro|ihy  after  Inrth,     This  form 

of  brain  atrophy  oftener  atfects  the  convex  surface  of  the  cerebnuii,  and 

f;]>ecially  the  motor  rt-gion.      It  may  be  bilateral  or  unilatend.     Meniu- 
itis  and  hydrocej>halus  may  cause  the  brain  to  waste. 
^  Consistini;  of  et^unl  parta  of  bran  and  i)uunded  ice  in  a  nihl>er  ha^. 
'  Tbe  entire  subject  (tf  arrtwtwl  tlevelopmeut  of  tbe  bratn,  intti formations,  etc.  haa 
been  mo«t  »bly  dbM^usned  by  N.  E   Brill  :  .Wnoiw  />(>«,<•«  6y  American  Authors. 
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Tlio  syniptums  will  vary  with  the  degree  of  atrophy  or 
bniin  ilevehiivniciit.  In  chiMren  that  present  an  extreme  dt 
niicro<'epli;i[li«  at  birth  nu'iital  dcteels  juiiotintinp  to  idiocy,  ai 
growth  of  the  hndy,  aiitl  imjM'rfeet  s^M^'ial  sensefj  will  be  proruil 
syinptinns  fltiriiig  life.  ( "iirivulsioiis  and  (ttlier  disordered  movements 
are  not  rare.  When  the  atrojihy  has  U;en  due  to  meningeal  hem- 
orrhage, esjH'eiatly  nvw  the  nu»tor  cortex,  epileptic  coiivuliiiuus.,  mono- 
plegia, heinijilegia,  |i!n*iip]egirt,  or  dij)legia  (rarely),  \*nth  more  or  lea 
mental  disttirbunee,  will  l>e  eonimon. 

Tlie  brain  in  persims  of  an  ndvaiieed  age  is  smaller,  the  ?ub$t 
firmer,  and  the  ventrieles  and  subaraehnoidran  spaee  <H)ntain  mon* 
than   in   early  life.      It  is  itsually   very  diffieiiU  to  determine  wl 
thes<?  eonditions  are  witiiin  the  natural  inviilntionar\'  ehang^ii  of 
degenerative  jwriod,  or  whether  ihey  are   the   ret^ul't   of  pat 
processes. 


TUMORS  OF  THE  BRAIN. 

In  this  section  I  shall  make  no  attemjit  to  write  exhaustively  on 
intracranial  tumors,  especinlly  in  regard  to  tlieir  patholog}',  but  will  en* 
deavur  to  treat  the  subject  from  a  clinical  standjutint. 

Defimtion.— Tumors  of  the  brain,  as  described  in  this  - 
embrace  the  morbid  growths  tbund  within  the  cavity  «»f  the  en 
including  localized  meningeal  thickenings  or  deiKtsits,  tisunlly  dm  lo 
syphilis  or  tuberch',  which  give   rise  to  clinieal   symptinns  similar  to 
those  of  a  more  sharply  defin«xl  growth,  and  cysts  of  tlie  bniin,  siniplo 
or  parasitic,  but  not  false  eysts  that  iieeur  as  the  result  of  henutrrbtf 
or  softening  troni  oeelusion  of  a  vessel.     Large  a?ieurysms  might  be  in- 
cbule4l  among  the  intracranial  tumors,  but  these  will  be  described  in 
section  on  the  Diseases  of  the  Cerebral  \'essels, 

ETioLo<;y. — The   same  degree  of  uncertainty  that  is  met  M'itli  in 
trying  to  determine  the  etiolfjgy  of  tumors  in  other  iK)rtions  of  tlie  fxtly 
is  encftuntered  in  studying  the  causes  of  griiwths  in  the  brain.     If  w^ 
accept  the  theory  that  all   tumors   have  their  origin   in   fUTvertcil  i^eil 
formation  and  proliferation,  and  attribute  (his  pcrvertetl  cellular  ftvaJ^j 
pr(K*ess  to  the  influence  (►fan  irritant  acting  liH-ally,  we  are  no  n^^ll^H 
tlie  solution  of  the  causation  of  intracranial  growth>  than  we  were  b^^ 
fore  begimiing  to  theorize.     Definite  etiolgical  knowlcnlge  in  resj>eot  U* 
tumor  fornialion  seems,  as  yet,  impossible  t»f  attainment.     All  that  we 
can  do  in  reganl  to  the  ctiohgy  of  tumoiv  of  the  brain  at  pres<'Ut  i.^  ti> 
note  t!ie  apparent  causes  and  their  prtjbablc  results.     By  a  careful  .•'ti 
of  numerous  cases  some  genenil  etiohigieal  data  seem  to  be  obtaim 
These  indicate  that  certain  eonditions  predis|»ose  to  tlie  formation  of 
growth.s  within  the  cranium  ;  that  othei>  are  apparently  capable  of  a«"t- 
ing  as  exciting  causes;  antl  that  twi>  forms  at  least,  the  tubercular  fl>»<l 
evphilitic,  arc  due  to  diathetic  iuHuenees.    The  ]iara>itic  tumor?  are  •'au?'^ 
by  the  pren-nt  <d'  ecliinococei  or  ey^iticerei  In  the  bwly. 

Predi^posiny  L\iu»o<. — Age, — No  time  of  life  seem*  to  be  cxemp* 


« 


umors  of  the  brain.  Steffen  '  hus  rejxvrtiKl  a  case  in  an  iiifant 
etfk."*  old,  Cerebnil  ^rowtlis  jirt'  rare  in  oxtrenio  <)14  agj.-.  The 
ei-a<le  gives  the  )^reate:?t  miniber  ul' eases,  alKUit  20  (ht  rnit.  ;  ttie 
,d  fourth.  IS. 5  jHT  ernt.  ejH'li  ;  ami  tlx'  srennd  aiKl  HtVh,  14  per 
ch.*  The  ageoftlie  patient  liasronsidi-niUh^  iniliu'iice  in  detenn- 
lie  character  of  tlie  tuniHr.  Tub(Tenlar  and  ey:>Jtie  j^nmihs  largely 
linnte  in  ehihlhocKi  ajid  rariy  youth,  althongij  the  grnimati>u>  and 
atous  varieties  are  e(HM|)aralivi'ly  freipient  during  these  iMTiialsj 
utnatou>i,  .-jarconiatons,  glio-sarettoiat<ms,  atul  sy]vhilitie  are  nn>st 
•n  in  yi»ung  atid  niiddle-agtMl  adults ',  and  thr  eareinoniattuis,  as  in 
K»rtions  of  the  body,  are  met  with  mortMtften  during  t!ie  degener- 

K'txl.  In  an  interesting  tiibk*  compiled  l)y  Starr*  from  vari4ius 
I  whieli  60()  ca^'s  of  tumors  of  the  brain  are  analyzed,  300  in 
nd  the  same  ntmiber  in  adults,  the  relative  fre<jueney  of  va- 
3rms  of  tumor  to  age  is  slunvn  as  fullows  :  Tubermlons  :  ehihlren 
■ultt*  41  ;  glionuitous  :  ehildren  ;17,  adults  54  ;  sare<imatous  :ehihh*en 
lhj3  8^>;  glio-s4ireomatt»us  :  ehihln-n  o,  adults  *25  ;  eystie  :  ehihlnn 
ultH  2;  careinomatous :  eliildren  10,  adults  *]o ;  gnmmatoUH : 
u  2,  adults  20  ;  not  stated  ;  children  30,  adults  41.  The  fre<|uency 
sinomatous  grow'ths  in  eliildnn,  as  shown  by  Starr's  statistics, 
one  as  remarkable  in  view  of  the  statement  made  by  Gowers 
650  eases  of  various  intnierauial  growths  only  2  diagnostieated 
miatousoecnrred  during  the  first  twenty  years  i»f  life.  It  is  prob- 
^Sonie  eases  of  sareouui  have  been  hdu'lled  careinoma  witfiout  a 
^■ieroscopic  examination. 

jffmpjmsed  to  be  possible  for  a  gimima  to  occur  in  children  from 
arv  inrtuences,  but  the  great  infret|ueney  of  such  an  ajyparent 
while  hereditary  syphilis  in  children  is  .so  common^  and  the  case 
hieh  the  virus  of  syphilis  may  iind  access  to  children  after  birth, 
Hy  through  their  wet-nurses,  h-aves  the  subject  ojk'u  to  doubt, 

R Males  suffer  nearly,  if  not  tpiite,  twice  as  frequently  as  females, 
reponderance  of  tfu'  liability  in  favor  of  the  male  sex  seems  to 
at  in  children  as  in  adults,  no  that  muie  of  the  theories  that 
(oen  advancinl  to  account  ibr  the  diilerenee  in  sexual  liability  arc 
'lory.  After  the  age  of  fifty  the  two  sexes  suHer  with  almost 
fn*oueney  (Gowers).  It  would  seem,  tlien,  that  the  cause  for  the 
ed  liability  of  the  nude  sex  to  tunxttr  of  the  brain  must  be  sought 
ilitions  connected  with  the  developmental  and  active  jwriods  of 
life. 

iufliirucrA  may  play  some  part  in  determining  the  charar- 

ral  growth  when  uther  causes  that  are  capalvie  of  exciting 

active,  but  its  importance  seems  to  be  slight.     Whether 

liety,  alcohulic  indulgence,  cerebral  congestion,  aurl  depressed 

Sc  central  nervous  system  are  factors  favoring  the  formation 

gnjwths  we  are  almost  totiUly  ignorant. 

CoMnea. — Injury  is  almost  the  only  exciting  cause  of  tumor 

lin  that  ha^s  been  studied,  and  the  importance  of  this  agent  is 

estimated,  as  persons  wlut  sutler  from  organic  brain  disease 

Knspp:  Intraerankd  Grouiha,  p.  2. 

iumar*  :  .-1  Manual  of  Ditean^it  of  the  Nervotu  SyMem,  *Jd  e<J ,  vol  ii.  p.  489. 

M.  Allen  Starr:  Brain  Surgery,  p.  202. 
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are  prone  to  attrilmte  the  cause  to  a  blow  on  the  head,  notwitlistandltig 
the  sup|K)sed  injury  may  hiive  bcon  trivial  and  insipnificant.  But,  aftrr 
exrhidiug  all  tlie  iiiii»nihahle  cnsos  attributed  to  this  <*ause,  there  n^ninln 
a  few,  unted  by  nearly  every  observer,  iu  which  the  first  symptomi^  nf 
the  gruwtii  iidlonvd  so  elosely  upon  the  injury  to  the  ht^il  that  thrre^ 
seemed  to  be  a  direft  rehitiou  between  the  traunui  and  the  developiiM 
of  the  cerebral  tuuuu".  In  persons  who  are  the  subjeet  of  syphilid | 
tuberculosis  an  injury  to  the  hea<l  appears  to  be  suftieient,  in  nn' 
instanees,  to  determine  a  loeul  manifestation  of  dlseasr  in  the  l>rain  :1 
result  may  be  a  g^rowth  or  on*'  fd*the  other  fi>rms  iu  wliieh  these  liLstj 
may  lieeome  aetive  iu  the  eerebml  striietures.  If  thi.*  is  true  of  pern 
suffering  from  these  diathetie  influences,  it  is  probable  that  injury  to  I 
head  iu  those  who  are  suifering  from  a  growth  iu  other  iwrtions  of  the 
body  will  have  a  tendency  to  cause  a  growtli  in  the  brain. 

D'udhiih-  ItifncinrH. — Syj>liilitie  and  tubercular  growths  art?  due  to < 
thetie  ijifluences.    Wliether  other  tunutrs  liave  a  similar  eauH^  we  are  not! 
a  positiou  to  <lcetdc.    S)me  writers  have  callcii  attention  to  the  [xissihiM 
of  certaiu   intracranial  growths  having  their  origin  iu  miero-orgauistn 

Patuulocjy. — In  this  section  only  tliose  features  iu  relation 
pathol(>gy  *if  esjK'cial  interest  to  the  general  clinician  will  receive  attfo- 
tion.  For  a  full  and  detailed  description  of  this  subject  the  reader  i# 
referred  to  works  devotetl  to  special  j>atliology. 

Intracranial  tumors  are  by  no  means  of  rare  oeeurrenoe.  They  may 
develop  tVom  the  cranial  Ijones,  fnrm  the  mendimnes  of  the  brain,  or 
from  tlie  brain  itself.  Almost  any  form  of  tumor  may  arise  within  tlw 
cranial  cavity,  but  a  very  few  varieties,  the  tubercular,  syphilitic,  di- 
omatous,  and'  sarcomatous,  constitute  more  than  nine  tenths  of  all  ili^ 
tumors  of  the  l)raiu  ordinarily  met  with  clinically.  It  is  im|His,>iiI)lel 
detenu i tie  with  tuiy  degree  td'accnnicy  t!ie  frequency  with  which  syph 
litic  growths  of  the  brain  oc<'nr,  as  a  large  proiwirtiou  of  these  crises,  |»n 
tenting  the  classical  symptoms  of  tiunor  of  the  brain,  yield  ten»|M»pariW 
or  permanently  to  antisy()hilitie  treatment,  and  are  lost  sight  of  hy  the 
observer,  (iowcrs  states  that  "  the  two  groups,  tubercular  and  sarcoi 
atous"  (int'liidiug  gliontatous),  constitute  together  about  ftuir  fifth:i< 
non-sypfiilitie  tunmrs  of  the  brain,  < 'aivim>uiatoos  tumors  are  un-" 
usual  except  as  sccfiudarv  growths,  and  occur  espe<'ially  in  advaixt^l 
lite.  Paninitic  tumors  seem  to  be  comparatively  eoumion  in  some  |H>r- 
tiiuis  of  the  world,  but  they  are  rarely  met  with  in  the  Ignited  JState 
Fibromata,  osteomata*  eholesteatonuita,  angiomata,  psiimmomata,  lijwil 
ata,  and  neuromata  arc  (tf  infrequent  incurrence  in  the  cranial  cavitj 
Li(H*mata  an<l  neurouiata,  acconling  to  (Jowcrs,  are  the  rarest  «)f  i 
forms  of  tumors  of  the  brjiin.  The  gli^imata  are  found  only  in  the  i'€ 
tnd  nervous  system  and  in  the  retina,  and  (H'cur  far  more  often  in  I 
brain  than  iu  the  eord.  The  neuroglioma  ganglionaro  is  priniaril] 
tum()r  of  nerve-tissue  origin. 

The  frequency  with  which  tumors  occur  in  different  j>ortioa«<  of  ' 
brain  varies  in  childhood  from  adult  age,  Starr's  taide,  already  refer 
to,  consisting  of  3(K»  cases  in  chihlren  collected  from  numerous  aatJK 
shows  that  nearly  oue  half  of  the  castas  of  tumor  of  the  lu*ain  oocurri 
in  childhood  are  found  in  the  cerebellum,  pons,  and  medulla,  wi 

'  Bmrowelt :  Intracranial  Tumortf  p.  3. 
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number  in  the  adult  only  a  little  more  than  one  fifth  were 
thej*e  pi)rtionf  of  the  bniin.  The  eerelu'lliim  in  childhood 
UnA  to  be  a  little  more  tJian  twiee  as  often  the  seat  of  tumor  as 
adult  life,  but  the  eortex  of  the  ecreljrum  io  tlie  adult  is  the  seat  of 
Dor  six  times  a.s  often  as  in  ehildliood.  Takiu*:  all  of  tlie  available 
libitic:^  of  tumors  of  the  brain  iKieurring  at  all  times  of  life,  it  is  found 
It  about  one  third  of  tlie  cases  oe<air  in  the  eertbellum,  pon*;,  and 
Btlulia.  In  the  adult  tiie  order  of  frequenoy  re^rardinj^  the  seat  of  the 
(Dor  is,  eortex  cerebri,  eerebelliim,  erntrum  ovale,  pons,  central  gan- 
R,  meduMa,  oorjMira  quadrigeniiua,  and  crura  :  in  efiildhood,  cere- 
liim,  pons,  centrum  ovale,  central  ganglia  and  lateral  ventricles,  cor- 
r  cerei)ri,  base,  mtnlnUa,  and  fourth  ventricle.  It  will  be  seen  that 
KJiBBsible  |)ortionfl  of  the  bniin  are  much  more  commonly  the  seat  of 
Eor  in  children  than  the  cerchnd  eortex.  It  is  rare  for  a  tumor  to  be  so 
Hated  in  the  brain  of  a  child  as  U*  be  accessible  to  the  surgeon's  knife. 
'JSiberculdi'  Growths. — The  tuliercular  is  the  nnost  common  form  (d* 
in  tumor,  es|>«XMally  in  chihlren,  in  whom  it  is  nearly  as  common  as 
other  forms  of  tumor  combined.  TubiTculosis  of  tlie  meninges,  with 
[isiderable  thickening  of  the'jtia  an<l  unattended  by  the  acute  symp- 
is  of  tubercular  meningitis,  may  give  rise  to  the  symptimis  of  a  eir- 
iis<Tilx^l  growth.  My  experience  leads  me  to  believe  that  tubcreuhisis 
the  meninges,  es|>t^cially  of  the  ])ia  (not  tubercular  meningitis),  ffccurs 
>rc  often  in  the  adult  than  in  childhmMl,  although  it  may  txike  place 
mny  time  of  life.'  Its  most  common  seat  is  at  the  base,  involving 
optic  chiasm  and  adjacent  pnrts  and  the  anterior  portion  of  the 
LS  and  medulla.  The  tuVfcreular  growths,  or  **  solitary  tulxrcles," 
they  are  Hometimes  incorrectly  termed,  may  take  place  on  the  surface 
flcH^p  in  the  substance  of  tiie  brain.  These  tumors,  as  well  as  tubcr- 
iwL*  of  the  membranes,  arc  nearly  always  secondary  to  tubercle  in 
ler  portions  of  the  hotly.  Tlie  bltKxlvessels  and  lymphatics  are  the 
•Is  through  which  the  bacilli  find  access  to  the  bniin  and  its  mem- 
from  distant  [xirtions  of  the  luHly.  If  the  lym])liatics  have  beeo 
potite  through  which  the  infecting  germs  have  foun<l  an  entrance 
the  cranial  cavity,  the  membrmies,  es|>ecially  the  pia,  ratln'r  ihun 
bruin  substance,  an*  likely  to  sitlH<'r  most.  The  nmst  usual  .«itcs 
tuliercular  growths  are  the  cerelM-llum,  the  cerebrum  (cortex  and 
Ktrum  ovale),  the  pons,  the  central  ganglia,  the  corpom  quatlrigemina 
crura  cerebri,  and  tlie  medulla,  nearly  in  the  order  named.  The 
%%-ti)8  are  non-vascular  i>r  nearly  so,  and  apjH^ar  on  ovular  inspection 
i  |«lpation  as  firm  roiinilcd  or  irregidar  masses.  ih\  section  the 
itre  is  foimd  yellowish-white  in  cokir,  and  the  conststence  varies 
0  eemi-liquid  to  cheesy  or  firm  material,  which  in  rare  instances  is 
ified.  The  periphertil  parl^  are  softer  ihau  the  centre,  and  consist 
granulation  tissue,  within  which  miliary  tuljcrcles  may  often  be 
liid.  The  size  varies  fn>m  a  nwlule  a  few  miliimetres  in  diameter 
i»ne  four  or  five  centim»>tre>  in  diamcK-r  (from  the  size  of  a  [wa  to 
kt  of  a  turkey  egg).  In  more  than  one  half  the  cases  there  arr  two 
mon*  tumors,  and  in  some  instanres  as  many  as  ten  or  twelve  have 
n  found.     Bloodvessels  invaded  by  the  tubercular  process  may  be 

This  is  especiallj  true  in  Colorado,  where*8uch  great  nambers  of  clirooic  tuberculous 
ectsare  found. 
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oceludetl  by  inHItrntioii  of  their  walls  with  tubercular  inflammation, 
which  resuhs  in  thrombosis.  Sometimes  tulie'iTk's  enter  the  afi'ectd 
vciisels  and  are  tiius  earnctl  to  nther  jiortinns  of  tlie  brain,  whieh  tlicv 
infeet.  The  hrahi  substance  adjiieeut  U>  tlie  tubcreular  jrnjwths  t^ 
usualty  atrojihied  or  softened,  hut  not  iniihniled  witli  tuU-relei^.  In 
rare  instanees  a  small  collection  of  pus  is  found  in  the  sf>fteoed  bmiu 
tissue  adjacent  to  the  tumor.  If  the  masi*  ceases  to  gnjw,  il  may  l>o- 
come  partially  eneapsulsited  l>y  a  fibroid  prwess  at  its  jjeriphery,  and  it-* 
iuteri*>r  may  become  ealcitieil. 

tSif^Jiifffic   Tntitor. — I^y|iliilis,  like  tuberculosis,  within    ihe    cramooi 
gives  rise  to  tliiekening  of  the  iueuiu<res,  especially  at  the  liase  in  the  region 
of  tlie  optic  ehiiism,  and  may  cause  symptoms  that  are  difficult  to  dis- 
tiujriusJi   elitiieally   from   a    more   circuni scribed    growth.        Syphilitic 
growths  of  the  brain  are  of  more  common  m'curreuee  than  antopsie* 
reveal,  as   they  not    seldom    disaj>pcar   under   timely  and  appmpriaJc 
treatment.     This  form  of  cerebral  tumor  is  almost  always  the  result  of 
acfpiired  syphilis,  hcuee  its  extreme  infrequency  in  children.     Bramwell 
states   that  "  this   is  the  most   conuuon  form   of  new  growth   in  adullj* 
between  the  ages  of  twenty-five  and  fifty.*'      He  is  probaldy  correct  if 
we  include  among  the  syphilitic  growths  of  the  brain  the  meningwil 
thickening  which  gives  rise  to  symjrtoms  of  a  tumor.     Tumors  of  the 
brain   <jf  syphilitic  origin   usually  occur  from   tiiree  or  tcmr  to  ten  or 
fifteen  years,  or  even  longer,  after  the  initial  lesion^  although  they  nmv 
develop  within  a  year  or  even  a  few  mouths  from   the  time-  of  infV*  fi<m, 
Not  infretpiently  a  gunmia  of  the  brain  takes  place  in  jwrsons  in  whom 
the  seeoiidlary  symptfmis  were  so  slight  as  U*  be  entirely  overiw>k«'(l. 
Syphilitic  gn*wths  are  usually  found  on  or  nejir  the  sttrface  of  the  brain 
ccMineeted   with  tlie  membranes,  the  convex  surface  in  or  adjacent  t»< 
the  Rolandic  region,  the  base,  and  the  ]>ons  l>eing  the  regions  nmst  com- 
mt ndy  affected.     They  are  rare  in  tin*  cerebellum  ami  the  central  giin- 
glia.      When  they  are  situated  deep  in   the  suljstance  of  the  brain  il 
is  |)robable  that  they  are  connected  with  a  process  of  the  pia  or  with 
the  wall  of  a  vessel.     The  growth  is  irregular  in  shajK?  and  pre«0Dt5 
two  forms — the  juicy,  gniyish-red,  or  jelly-like  mass,  whicli  is  fairlv 
Well  supplied  with  capillaries,  and    may  to  some  extent  infiltrate  th** 
surnmndiug  tissue;  and  the  yellowish  tumor,  which  is  often  ipiite  firm, 
and  ap]iarently  does  not  infiltrate  the  adjacent   brain  substance.     The 
tumor  varies  in  diameter  from  a  few  millimetres  to  several  eentimetra. 
On  section  the  yellowish  or  rather  firm  growth  presents  irregular  an-a* 
of  i'aseous  soflteuing,  fibroid  induration,  and  even  calcification  in  tbr 
older  eases.      Simetimes,  as  a  result    of   treatment    apparently,  tlie*«* 
growths  are  in  an  advanced  stage  oi'  degenerattou  ;  they  are  shrunken 
and  hard,  and  in  some  <'ases  tlie  most  itf  the  central  |H>rtion  of  the  tumor 
has  *lisappeared  and  is  replaced  by  a  stnjw-<X)lorcd  watery  fluid.     Tlx* 
Walls  of  the  arteries  adjacent  to  the  growth  are  often  thickene<l  and  il»f 
calibre  of  the  vessel  is  narrowed  ;  the  surrounding  bmin  tissue  is  gof\emti 
and  the  overlying  meninge>  arc  inflanifHl  and  thickened.     The  pr<  -  i 
of  fibrous  ti-^-uc  and  irregular  areas  of  caseati(UT  serve  to  distingui  i- 
syphilitic  from  the  tubercular  growth. 

Of  the  couuectivc-ttssue  type  uf  brain  tumor  the  gliomata  and  faf* 
comata,  on  acctmnt  of  their  common  occurrence,  are  the  only  ones  that 
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wiU  receive  attention  in  this  section.  Bdtli  varieties  belong  to  the 
earcomatouB  group  nf  tumors. 

Glkmvita  arc  les;*  common  in  diil<lrpn  than  in  adults,  but  are  found  as 
often  in  chilclnni  as  siireomata.  Exrlutlinjij;^  tubfTcular  ^j^fowtlis  whicli  pre- 
ponilcrato  in  early  life,  g-lioniata  and  sarcomata  are  the  most  usual  I'tjrnis 
of  brain  tumor  in  cliildn.'0.  In  the  adult,  exeeptiiig  syphilitic  tnmurs,  in 
point  of  numbers  sarcomata  stiuid  first,  gliomata  sccontl,  and  tuljercular 
growths  third.  In  children  gliomata  invade  the  cerebellum  and  jxtns  in 
about  two  thirds  of  the  cases  ;  in  th<'  ailult  the  cortex  cerebri  is  the  scat  of 
the  jjrowth  in  more  than  one  third  ;  next  come  the  centrum  ovale  and 
the  central  ganglia  ami  lateral  Vf'utrieles  ;  and  fourthly,  the  cerebellum. 
Glioma  is  only  found  in  the  central  nervous  system,  atid  seldom  in  the 
retina.  It  arises  from  the  neuroglia  and  never  involves  the  meninges 
primarily.  It  never  forms  meta^^tasis,  nnd  is  probably  tmly  malignant 
on  account  of  its  situation,  its  intiltmting  qualities,  and  its  tendency  to 
recur  after  remov*al.  Acc(>rdiug  to  (ioweivi^  it  is  single  in  nine  cases 
out  of  ten.  It  varies  greatly  in  size  from  a  small  tumor  to  one  in  which 
the  <limensions  may  be  greater  than  tliose  (d*  any  other  form  of  intni- 
eraiiial  growth.  Of  ail  forms  of  brain  tumor,  tliis  has  the  greatest 
tendency  to  infiltrate  the  surrounding  tissues.  The  line  of  demarcation 
between  the  growth  and  the  gray  cortical  substance  is  rarely  distinct, 
and  the  ten<iency  of  the  et^Us  of  the  tumor  to  infiltrate  without  <lis- 
placing  the  brain  tissue  remU'rs  it  difficult,  even  in  the  centrum  ovale, 
to  tletermine  where  normal  eercl>ral  tissue  begins.  The  consistence  of 
glioma  is  frequently  nearly  that  Hi'  hcidthy  brain  substance,  so  that  on  ex- 
posing during  life  a  portion  of  the  hniin  that  is  the  seat  of  such  a  growth, 
only  the  yellowish  antl  lustreless  appearance  of  the  exposed  cortex, 
with  increased  cerebral  }>ressure  and  the  absence  nf  pulsation,  indicate 
the  presence  of  a  tumor.  When  the  cortex  which  is  tht*  seat  of  glioma 
is  exp<.>sed  after  death,  it  a|)pears  swollen,  hut  usually  retains  the  normal 
contour  of  the  cerebral  convolutions.  In  some  cases  t!ie  growtii  may 
present  a  no<lular  appearance  on  the  surface  of  the  cortex.  Glioma  is 
quite  vascular,  hemorrhage  oecurs,  and  thus  a  cyst  may  form  in  con- 
nection with  the  tumor.  In  some  instances  when  the  tumor  is  small 
and  situated  in  the  cortex,  a  hemttrrhag**  may  have  destroved  all 
apj>eaninces  of  a  growth.  Under  such  circumstances  microscopic  ex- 
amination of  the  surrounding  Ijrain  tissue  will  reveal  the  typicid  cells, 
a8  was  fiumd  in  one  case  seen  by  me  a  '^vw  years  ago.  The  brain  tissue 
surrounding  the  growth  is  rarely  softened,  and  still  more  infrequently 
ei»  hemorrhage  occur  into  the  surmunding  brain  substance.  On 
ction  the  tumor  presents  a  yellowish  and  gmvish-red  mppearance,  and 
L»n  looks  very  much  like  congt'sted  cortical  lirain  tissue.  The  terms 
jn>-glioma,  when  the  tuntor  is  quite  lirm,  myxo-gliimia,  when  mucoid 
in  appearance  and  very  soft  in  consistence,  and  glio-sarcoma,  when  it 
partakes  of  the  celhdar  arrangement  of  both  the  glioma  and  sarcoma, 
nave  been  applie<l  to  designate  glioma  varying  from  the  ordinary 
fcrro. 

f  Sarcomata. — Sarcomata  within  the  cranium  may  arise  from  the  bniin 
«.ubstance,  from  the  meninges  (pia  or  dura),  or  from  the  bone,  Ttiey 
arc  probably  about  as  common  as  gliomata,  but  the  freqiu'ticy  of  ihcir 
oecorrence  is  more  influenced  by  age  than  in  the  latter.     They  occur 
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nearly  three  times  as  often  in  adults  as  in  children,  and  the  glio-sarcom* 
i.s  found  five  times  more  ui\vn  in  adult  than  in  early  life.  Gowew 
.states  that  sareuinata  lu-enr  mori"  frequently  \vit!iont  than  within  the  braia 
Hnl^^^tanee.  The  cortex  erreliri  seems  to  hi'  (he  portion  of  the  brain  UHJrt 
commonly  invaded,  tlie  eerrbellnm  and  eentral  ganglia  l>eing  involvd 
next  in  ix>int  of  freijiicney,  in  the  order  mmied.  t^aretiraata  ilo  not 
tLsually  inHUratc  the  brain  tissue  like  gliomata,  but  they  are  .surrounili-d 
by  a  /.one  of  softening,  anti  may  often  l>e  separated  from  the  lirain  lis*ue 
without  diffienlty.  The  tumor  is  usually  single,  espeeially  when  it 
arises  within  the  brain  substance,  although  it  may  be  multiple.  Th»' 
growth  may  ttriginate  primarily  within  the  eranium  or  develop  second- 
arily from  a  similar  growth  in  some  other  portion  of  the  IkhIv,  espeeially 
in  the  lungs ;  the  melanotic  variety,  which  is  the  most  malignant,  u 
usually  multiple  and  seeondarv.  The  small  round-cell  sarcoma  is  more 
malignant  than  the  s]Hutlle-cell.  The  latter  is  often  the  form  wlim 
the  growth  springs  from  the  dura.  Sarconiatji  may  grow  rapi«lly  ^r 
glowly,  depeuiliug  upon  whether  tliey  are  vascular  and  soft  or  jKnirlv 
siijiplied  with  vessels  ami  are  hard.  Sarcomata  of  tjje  brain  include 
Beveral  varieties,  but  limited  space  will  not  jtemiit  even  a  brief  refer- 
ence to  them  here.  Sarcomata  vary  gwally  in  size :  the  larger,  fironi  five 
to  ten  eeutimetres  in  diameter,  usually  invade  the  convex  surface  of  the 
brain — the  smaller,  the  membnuus  at  the  base.  The  melanotic  varifty 
is  usually  small,  and  the  ntunerous  dark  deposits  may  entirely  i1 
the  uoruud  apjx'arauce  of  the  greater  portion  of  the  In^ain.  The  a|  i 
ance  of  a  sarcoma  depends  ui»ou  its  variety,  its  seat,  its  size,  its  va.«cu- 
larity,  and  its  consistence.  When  found  in  the  cortex  it  is  usually 
■\vedge-sha|>ed.  On  section  it  is  white  or  grayish,  and  hemorrliagie, 
cystic,  or  fatty  <legenenition  may  1h>  found  to  have  taken  place. 

OireifiomdtfK-^^CntK'vr  of  the  lirain,  like  cancer  in  other  p^rtioD? 
of  the  biKly,  is  found  in  the  degenerative  period  of  life.  It  i- 
probable  that  statistics  are  misleading  in  showing  an  unwarnini'.Hi 
nundjer  of  this  fi>rm  of  tnmor  in  chihlhtMicL  One  cannot  escape*  tlu 
suspicion  that  certain  forms  of  sarcoma  in  children  liave  been  claimed  a? 
cancer.  Careinomata  of  the  brain  may  be  primary  or  seeimdary,  simple 
or  multiple.  They  commonly  arise  from  the  dura,  althtmgh  thry  arv 
soraelimes  found  in  the  centrum  ovale  and  seem  to  invade  the  eentrjl 

fuiglia  more  r>ften  than  iitber  growths  in  projKirtion  to  their  number, 
hey  are  usually  soft,  aud  not  infrequently  (|uite  vascular.     The  ?UT* 
rotmding  brain  tissue  is  sofVened  and  inHltratod. 

The  Pathoi/wic  Chakges  in  the  CRANitM  and  its  CoNTK.vr* 
Rp>iri/nNtJ  FROM  Intracraniai,  TrMfiRs. — Those  who  most  thor" 
oughly  familiarize  themselves  with  t!ie  possible  changes  likely  toe; 
from  the  presence  ol'  intnieranial  tumors  will  be  the  best  pr«'|)ar(H' 
ap]ireeiati'  the  symptoms  of  ltun(>r  of  the  brain.  Intracranial  turn 
usually  give  rise  to  increased  intracranial  pressure,  to  irritation,  and  to 
destruction  of  tissue.  It  is  also  important  to  bear  in  nnnd,  especifilly 
in  I  he  study  of  localization,  that  a  growth  in  one  p>rtion  of  the  brain 
may  inhiliit  the  tunctiivn  of  a  region  nf  the  brain  to  which  the  tnmnr 
has  not  extended.  The  changes  within  the  cranium  are  nuHlified  by  the 
seat  i>f  the  growth,  by  its  size,  by  its  course  (whether  rapidly  or  slowly 
growing),  by  its  efl'eets  uj>on  adjacent  structures  (whether  inHltrating  or 
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ulated),  and  by  the  fomplieation:*.     Pathologic  (rhangcK  may  take 
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intracmnial  portions  ot*  the  nerves,  in  the  quantity  t»f  the  eerebro-f^piniii 
fluid,  and  in  tlie  bnnes  of  the  franiiini. 

Increase*!  intniornnial  jirfssuiv  resiihs  tVoni  enlarpenient  of  the  parts 
in  whieh  tlie  tumor  is  situateil  uiul  frnm  jiresstire  on  the  atierent  vessels, 
thus  interfering  with  tiie  return  eireiiUition  from  the  brain.  If  the 
growth  is  situatwl  above  the  tentciHinn,  the  parts  below  it  are  not  sub- 
jeete<l  to  much  inereasi-d  pressure,  unless  the  growth  is  very  larije  and 
unyiehlinir,  until  late  in  the  e«iy!"si*  of  the  morbid  [iroeess,  wlien  jreiierat 
cedenia  of  the  l>rain  may  ijeeomi'  manifest.  On  the  e<»ntrary,  subten- 
torial  ttimors  not  only  press  upon  the  eerel>ellnm,  pons,  and  uiedulla, 
but  the  eireulation  in  the  veins  of  Galen  is  often  obstriieted,  and  results 
in  distention  and  dilatation  of  the  ventrieles  with  a  watery  fluid^  whieh 
imTenses  the  entire  intraeranial  pressure.  On  aeeount  of  the  talx  cere- 
bri, the  pn.»s8ure  is  greatest  in  the  hemisphen'  whieh  is  the  seat  of  the 
tumor.  The  greater  the  vascularity  and  iutihnttint;  eharaeter  of  the 
jy^rowth  the  greater  the  increase  4>f  intracranial  pressure,  although  there 
are  exeeptiouh  to  this,  es(M.'eially  in  glioma.  Other  things  being  equals 
the  pfPAsure  will  be  inerease<i  in  pmportion  to  the  size  td'the  tumor.  If 
the  morbid  prf>eesx  is  situated  in  tlie  eorjHira  quadrigemina  or  adjacent 
p:irts  posteriorly  tf>  these,  a  smalt  mwlule,  not  more  tliau  a  qnarti-r  or 
half  an  inch  in  diameter,  may  increase  the  pressure  within  the  emuium 
more  than  a  growth  four  times  as  large  located  in  the  centrum  ovale. 
A  slowly-growing  tumor  gives  rise  to  less  <listurbani'e  than  one  that 
runs  a  rapid  course.  An  eneapsidated  or  fibrous  growth  exerts  less 
pressure  than  an  infiltrating  one.  The  principal  eoniplieation  that  results 
in  much  incrwise  of  intracranial  pressure  is  hydrops  ventneulorum. 

As  a  result  of  an  intracranial  growth  irritation  takes  place  b(>tli  in 
the  tissues  imnuHliately  surroundiug  tin-  tumor  and  in  reinr>te  parts  of 
the  brain.  Irritiition  of  tfie  eurtex,  especially  in  the  Holamlic  region, 
ii?  ofien  manifest  by  convulsive  seizures.  Such  phenomena  are  much 
leeb  common  when  the  gniw^h  is  situated  in  the  white  substiinee.  It  is 
|>robable  that  the  irritation  of  tlie  mcmliranes  accounts  for  much  of  tl>e 
pain.  Irritative  phenomena  are  quite  ]»rominent  when  the  growth  is 
siftiatetl  at  the  biLse  or  Im>1hw  the  tentorium. 

IVstruction  of  tissue  is  an  almost  iu  variable  result  of  a  tumor  within 
tlie  eninium.  This  n>ay  i»eeur  from  the  intiltrating  ciiaracter  of  the 
growth  or  from  softening  ciiused  by  direct  eonipression  of  the  parts  or  in- 

frference  with  the  bhxMl  .su|q)ly.  Asa  result  of  irritatimi  there  may  be 
tenipomry  increase  of  manifest  function,  as  evidence<l  by  eouvidsions, 
Ho.^  while  ilestruction  of  a  part  is  >liown  l>y  h'ssened  nr  al>t»lished  pnwcr 
jKiresi.s  or  paralysis).  I)cstruetion  of  uiw  portion  nf  the  c<irtcx  may, 
ifter  a  time,  be  eom|)ensate<l  for  by  another  cortii-al  area  perfonniitg  its 
funetion.  Destruction  of  white  matter  (containing  conducting  tibrcs)  is 
never  eompletely  compensated  tor  by  another  portion  of  the  brain.  So 
are  justified  in  saying  that  irritation  is  most  rescntcil  In*  cortical 
ly  matter,  and  destruction  of  tissue  most  nearly  |M'rnianent  when  it 
rnr-i  in  the  eonduetiiig  patlis.  .VII  tlie  eomiitions  that  are  iouud  to 
xlify  the  degret^  of  intracrarrial  pressure  atlcct,  to  a  greater  or  less 
tent,  irritation  and  destrnetion  of  tissue. 


452 


ENCEPHALITIS:  MULTIPLE  SCLEROSIS,  ETC, 


The  jiatholdfrical  elum^es  occurring  in  the  brain  ti.ssue  as  a  result  uf 
tumor  arc — iticrease  of  the  coniu'clivc-tissuc  cells  (Deiter'?«  rellh),  mo^1 
|)ron(<uncctl  in  the  innnetliate  re«jion  of  the  growth,  enlargement  of  the 
parts,  amrniia,  jKisj^ive  eoiigestinii,  [jenmrrhaglc  extravasation,  and  eofr- 
ening.  The  fouvohitions  art:  ol'teu  Hatteued.  In  the  ve?isel*  we  may 
have  the  walls  iiiflanied  and  thickenLil  and  tlie  e^ilibre  oblitenitHl,  or 
the  vessels  may  he  so  weakened  as  to  be  unable  to  resist  the  bltxid 
pres^sure  and  hemorrhage  may  be  the  result,  Tlie  membranes  in  the 
immediate  vicinity  of  the  tumor,  especially  if  the  latter  approaches  the 
surface  of  the  brain^  may  he  inHamed  and  thickene*!.  The  emniul 
nerves,  affected  by  a  growth  may  he  irritated,  int^anu-d,  and  atroj)hie<l. 
In  most  cases  of  intracninial  growths  the  quauiitv  of  the  cerebro-spiiial 
fluid  is  iucreasetl.  This  is  most  marked  when  the  tumor  is  situatin]  mi 
as  U)  exert  pressure  on  tlie  veins  of  Galen  and  on  the  j)arts  in  the  nei^'b- 
borhood  of  the  cr>r|K>ra  ((uadrigi'mina.  The  cranial  bones  are  sometiwr^ 
renderetl  very  thin  from  the  |ircssure  of  intnieranial  growths.  Thi? 
may  f>ccur  U*  any  of  the  bones  when  the  tumor  is  <Iee})  seated,  resulting 
from  increase  ni'  general  intmcrauial  pressure,  but  it  is  most  niark«l  in 
the  cases  in  which  the  neonlasm  is  large  and  snjK-rficial,  when  the  thin- 
ning of  the  l)oues  takes  place  over  the  gr»:)wth.  Actual  perforatioo  of 
bone  has  been  observed.' 

Symptoms. — The  symptoms  of  intracranial  growths  may  be  as  vari- 
able as  the  possible  patlutlogical  conditions  that  result  from  such  tunions. 
It  is  probable  that  a  growth  within  the  cranium  nirely,  if  ever,  iKX'ur> 
without  giving  rise  to  ."iymptoms,  although  they  may  be  so  slight  aj' to 
be  entirely  overloijkcd,  or  if  observe<l  their  significance  may  be  totally 
misinterp!*eted.  It  is  quite  evident  that  the  more  thoroughly  and  sys- 
tematically all  affections  of  the  bniin  nrv  studied  the  less  frequently  will 
an  unsuspected  tumor  id"  the  brain  be  found  at  the  autopsy,  and  it  will 
be  extremely  mre  fitr  sneli  a  lesion  to  exist  in  cases  in  which  no  f>r_;: 
affection  of  the  brain  had  \wru  susjH-cted  ;  provided,  however,  tliu'  -  '- 
ficient  tinu*  and  opportunity  had  been  affoixJed  the  observer  to  study 
satisfactorily  t\w  history  and  symptoms.  When  it  is  remembered  that 
the  functions  of  many  portions  of  the  brain  are  comparatively  unknown, 
ami  that  slowly-growing  non-vasi-ular  tumors  n»ay  iR-eur  in  regions  of  the 
braiu  the  fuut-tious  of  which  are  in^t  understood,  without  giving  ri?r 
to  any  detiuit<'  symptfuns,  the  dit!i<nd{y  of  di'termiuing  the  character  of 
the  lesion,  and  often  the  danger  of  mistakingau  organic  tniuble  fora  func- 
tional one,  will  be  apprf'ciated.  Fortiuiately,  however,  tumon»  of  th** 
brain  in  the  vast  nuiJ4irity  »d"  cases  are  attemled  by  symptoms  siiffif'- 
ently  distinct  In  j>oint  unmistakably  to  a  lesion  of  an  organic  naturt,aml 
in  many  to  its  true  characttT  anil  its  exact  htcalization. 

The  usual  symptoms  maybe  classed  as  diffuse  or  general  and  fw*al 
or  localizing.  Cienerally,  the  fornu-r  are  the  first  to  attract  the  attention 
of  the  |Mitient,  but  in  a  few  eases  he  datfs  the  beginning  of  his  ilhu^ 
from  the  manifestation  of  the  laltrr.  When  the  gt-neml  symjitomsan' 
the  first,  th<-  patient  is  annoyed  by  headache,  intermittent  i>r  ean>!tiinf. 
but  attendeil  by  jM-riods  of  rxai-erliatiou.  This  may  go  on  for  wt^k- '^r 
months  befoH'  dizziness,  nausea,  and  a pi>arently  causeless  vomitiiu  '' 
complained  of.  Not  infrequently  disturbances  in  vision  or  a  gon  ' ' 
'  Kna[ip;  Gowers;  BrnmweU, 
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[convulsion  occurs  soon  after  thr  headache  has  l>ecome  severe  enougli  to 
interfere  serioii«ily  wth  the  eomfVirt  of  the  patient.  Iii  tlie  i'vw  iiiatanees 
in  which  ftK-al  >yini»tums  liave  lierii  the  first  tn  attraet  attention  eunviil- 
j  feive  raovement^,  limited  U*  a  grini]»  nf  miiseles,  to  one  limb,  or  to  one 
eide  of  the  b«Kly,  or  more  often  alit-etions  of  speech,  determine  the 
Sufferer  to  t^eek  medical  adviee.  As  the  disease  advanees  the  early 
I  symptoms  beeome  more  marketl,  and  nnnierous  others  are  added,  much 
[to  tlie  disc<jmfort  and  ineapaeity  of  the  patient.  Headache,  if  not  severe 
fore,  .^oou  Ix'comes  agonizintr  ;  vision  i^rathially  or  rapiilly  lessens  ;  nau- 
an»l  vomiting  Ijeeome  m<>re  Inmbhsome,  and  the  j>atient  may  eraaei- 
snstained  mental  etfort  is  impossible,  both  on  aecoiint  of  the  head- 
!  which  it  nsnally  ant^nientsaiid  on  aeeonnt  of  the  mental  deterioration 
thing  from  brain  disturbance  ;  walking  may  become  difficult  or  im- 
possible, either  fn^m  [^andysis  or  from  interference  with  muscular  co-or- 
dination, nsnally  due  to  a  growth  in  the  posterior  cerebral  fos.Mi  or  in 
,  the  region  of  the  corpora  (piarlrigi-mina  ;  the  special  and  general  sensory 
phenomena  may  be  marke<l  ]>y  deaihess,  areas  of  hypenesthesia  or 
Bthe<^ia,  or  a  condition  of  more  or  less  c(>m[»lete  hemiansesthesia. 
I'ftrious  rejipiratory  and  eireulatory  disturbances  may  be  present,  and 
finally  the  unfortunate  sutferer,  iKnlridden  and  passing  the  discharges 
from  the  bowel  and  bhutder  into  the  5)fd,  lu'comes  oblivious  to  nearly 
»evcr\*thing  except  his  sutiering,  gradually  sinks  into  a  stupor,  then  into 
i"oma,  and  death  fortunately  en<ls  the  ilistressing  scene.  In  a  few  cases 
^^convulsions  cause  death  before  the  patient  dies  exhausted  from  pain, 
^■from  interference  with  brain  fimctiou,  or  froui  inanition.  It  oceasion- 
^^^r  happens,  esnecially  in  those  cases  attended  by  an  inordinate  appe- 
^HR^  that  the  body  weight  increa>es  up  to  a  short  time  before  death. 
^V*  For  convenience  of  study  it  seems  desirable  to  divifle  the  symptoms 
P^into  general  and  loailizing.  It  must  be  remembered,  however,  that 
there  is  scarcely  a  general  symptom  that  at  times  is  not  an  aid  in  l«3cal- 
^_  ising  the  lesion,  and  some  of  the  tbcal  or  bx'alizing  symptoms  are  often 
^■ihe  strongest  evidences,  not  only  of  an  organic  lesion,  but  of  its  l>eing  a 
^^  tumor. 

.  General  ASi/viptoms, — Among  these,  three  are  pre-eminent  in  iniport- 

^Kince,  and  on  this  account  have  been  style*!  the  classical  symptoms  of 
^Bliimor  of  tlje  bniin,  es})ecially  of  the  ccre1>e!ttnn.     They  are  headache, 
double  optic  neuritis,  and  vomiting, 

Mendache  \s  oi\en  the  earliest  symptom,  and  is  usually  one  of  the  most 

instant   and   distressing.     If  all  cases  of  tumor  of  the   brain    were 

irefnlly  observed  from  their  earliest  manifestation   to  their  termina- 

on,  it  wo»dd  be   exee<'dingly  iutVe<pieut   that  one  would   be  found  in 

rhich  •luring  si»me  portiiuj  of  it  course  this  symptom,  due  to  the  press- 

of  the  growth,  was  entirely  absent,     ii'  we  are  guided  by  published 

tatistics,  we  shall  U*  misleil  in  regard  to  the  fretpiency  of  headache. 

[n  the  excellent   article  on    tumors  of  the   brain  by  Mary   Putnam- 

lacoby  it  was  present  in  423  eases  out  of  a  total  of  56H,  or  in  about  74 

cent.,'   while  Mills  and  Lloyd  in   100  cases  found  it  recorded  as 

at  in  only  5  |>er  cent.-     Of  50  cases  personally  observed,  and  in 

rhich  the  diagnosis  was  verified  by  autopsies,  this  symptom  was  appar- 

'  Btfrrtiict  ITtnui'Bool:  of  thf  Med.  Sri.,  vol.  i.  p.  6()8. 

-  .1  Sij.'ttttn  of  PracUcat  SMicinr,  edited  by  Ptpprr,  vol.  v.  p.  1033. 


ENCEPHALITIS :  MULTIPLE  SCLEROSIS,  ETC. 


€ntly  abtsent  in  only  2,  antl  in  both  of  these  there  was  slight  and  un- 
usual heattuclie,  for  thcni,  on  one  or  two  occasions  during  the  course  of 
the  disease.     In  one  of  ttiese  the  jmiii  lastOHii  two  weeks.     The  tumors 
were  both  gliomatons  in  structure.     The  |Miiii  is  often  constant,  witL 
periods  of  exacerbation  ;  occasionally  it  intermits  for  weeks  or  raontlii', 
esjwciallly  if  the  pitient  is  taking  lui-ge  floses  of  potassium  iodide,  even 
when  the  growth  is  not  syphilitic.     In  a  few  instances  it  present*  a 
periodicity  that  simulates  malaria!  headache.     The  distress  caused  by 
tliis  symptom  is  often  most  agonizing  IVir  weeks  or  months,  and  woold 
probably  had  the  suHercr  to  commit  suicide  if  he  were  not   relieved  bv 
ano<ly nes,     Fortimately,  the  seven*  exacerbations  are  not  often  of  lontf 
duration.      In   many,  while  the  sullering  may  interfere  with  sleep  flod 
mental  exertion,  it  is  much  less  intense  than  in  the  few  cases,  ana  in  a 
number  the  pain  ordinarily  amounts  to  tittle  more  than  an  uncumfortable 
cephalic  fatness  or  tiglitness,  with  an  •x'casional  exacerbation.     The  puia 
may  be  lancinating,  ending,  stabbing,  dull,  heavy,  or  boring  in  character. 
It  is  often  most  severe  wlien  the  tumor  is  rapidly  growing  when  situatt-d 
in  the  cortex,  on  tlie  convex  surface,  in  the  mid-brain,  or  in  the  oen^ 
bellum  ;    least  distressing    in    slowly-gnnving  tumors,  especially  wh«l 
they  are  in  the  centnmi  ovale.     Personal  observation  leads  me  to  the 
conclnsiou  that  subtentorial  growths,  esiiccially  when  situated  st^asto 
exert  pressure  on  the  middle  lobe  of  the  cei'ebellum,  and  directly  or 
indirectly  interfere  with   the  circulation  in  the  veins  of  Galen,  are  nt- 
tended  with  ttie  most  constant  and  often  the  severest  headache.     It  i^ 
increased  tiy  everything  that  augments  the  quantity  of  blood  in  tin- 
cranial   cavity,  such   as   coughing,  sneezing,  stooping,  antl    mental  nr 
physical  exertion.     It  may  be  diffuse,  felt  equally  in  all  portions  of  tbe 
head,  unilateral,  or  limited  to  a  small  area  ;  nf»t  infi'equcntly  it  is  found 
in  more  tlian  one  region  of  the  liead,  when  it  is  mo>t  commonly  frouul 
and  occipital.     Its  location  is  no  positive  inilication  of  the  seat  of  tli< 
disease.     It  is  rare  fur  a  ttuiior  in  the  frontal  region  to  give  rise  to 
pain  in  the  occipital,  but  growths  in  the  latter  i*egion  are  not  infre- 
quently attended  with   pain  in  ttie  former.     When   the  pain  is  persist- 
ently refi'rrt^l  to  the  lower  ciccipital  ngion,  the  tumor  is  usually  located 
belftw  ttie  tentorimn,  an<l  is  frecpiently  assm-iatc^i  with  pain  radiating 
down   thi*  posterior  cervical  region.       A  tumor  in  one  cerebral  bemi- 
sphere  may  give  rise  to  pain  no  the  opposite  side  of  the  head,  and  no 
where  else,  but  unilateral  occipital  headache  usually  corres|K)nds  to  the 
side  on  which  the  growth  is  situatetL     Gowers  states  that  "  when  the 
growth  is  in  tlje  white  substance  the  |iain  is  often  frontal,  whetber  the 
disease  is  in  the  frontal  or  parietal  lobe." '      When  the  tumor  is  suprr- 
ficial,  esj>ecially  when  the  nu'mbranes  are  involved,  the  si*at  of  tbe  pfl'o 
genentliy  i-orresponds  with  ttiat  of  the  disease,  and  uiuler  such  ciream- 
stances  tenderness  on  gentle  jwrcussion  may  be  found  over  the  seat  of 
the  growth,  and  nowhere  else.     In  many  cases  (he  headache  is  asvsooial^ 
with  a  feeling  of  fulness,  pressure,  or  confusion  within  the  cranium, 
ami  sometimes  with  a  sensation  as  if  a  band  were  drawn  tightly  arro^' 
the  forehead. 

It  is  useless  to  speculate  in  regard  to  the  cause  of  the  headache.    1' 
is  generally  attributed  to  increaswl  intracranial  pressure,  which  is  sup 

^Loe.ciL 
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poee<l  to  give  rise  to  irritation  of  the  iliimiind  kn  seositive  nen'e  supply 
from  the  fifth  cmuial  uerve. 

Chi»ke*l  I>hk\  Opfiv  Xeurithy  and  Optic-nerve  Atrophy, — Amon^  the 
»\Tnptoms  of  intracranial  growths,  choked  disk,  era  condition  siimdating 
it,  is  next  to  headache  in  trecjuencv,  but  not  less  in  itirjmrtance.  It  is 
mAj  tm  a  rnle,  a  very  early  Hvoipttmi,  luit  it  wours  during  the  course  of 
the  ilijieiL^e  in  more  than  tlirec  foui-ths  of  tlie  cases.  It  begins  acutely, 
and  only  a  few  days  or  weeks  may  elapse  from  the  time  of  its  first  ap- 
pearance until  it  has  reached  a  degree  of  considerable  intensity,  wiien 
the  ditik  may  have  increase*!  to  twice  it  normal  diameter,  and  present  an 
elevation  in  itf*  centre  that  will  give  a  diflerencc  in  refmctioti  between 
this  an<l  the  fundus  of  two  or  more  dioptres.  Central  vision  may  be  nor- 
mal, and  the  tields  for  light  and  ijright  objects  but  little  imjmired,  until 
the  atrophic  stjige  sets  in  ;  so  that  an  ophthalnioscopic  examination,  often 
repeatetl,  is  the  only  means  by  whicli  this  im|>«>rtant  symptom  of  brain 
tnmor  may  be  detectetl.  It  is  usually  bilateral,  although  the  morbid 
prtK'es^  ii<  farther  advanced  in  one  eyi*  than  iu  tlie  other.  In  mre  in- 
stanix's  it  is  unilateral,  when  it  probably  in<licates  that  the  disease  is 
ant«'rior  to  the  optic  chiasm.'  Knies  states  that  "  simple  neuritis,  termi- 
nating in  atrophy,  is  found  less  often  than  choked  disk  in  cerebral  tumors. 
It  happens  particularly  in  tumors  of  the  frontal  htbes^  iu  which  the 
growth  is  situated  comi>anitively  close  to  the  optic  nerve."  ^  After  the 
stage  of  atrophy  has  l>een  reacheil  it  may  be  difficult  to  determine 
whether  this  has  followed  choke<l  di.-k  or  simple  neuritis.  Under  such 
circumstances  '*only  (lie  ^iuinHity  of  the  vessels  near  the  ju'CvicMisly 
swollen  <lisk  enables  us  to  recognize  that  theatrojthic  discoloration  (white 
atmphy)  has  followed  a  choked  disk."  '  Choktil  disk  seems  to  mrur 
St  frequently  in  tum«irs  of  the  ceutnim  ovale,  especially  in  the  mi4ldle 
1  anterior  portions  of  the  bniin,  and  most  fre<|Uently  when  the  growth 
'f»  jqtuatetl  in  the  ceR'bcllum  and  adjacent  jxirts,  esjxvially  when  the 
corpom  quadrigemina  and  gn-at  ganglia  at  the  base  are  involved.  In 
the  section  on  Diagnosis  the  ini()ortance  of  choked  disk  will  be  further 
dtj«cas^  (p.  463). 

Vomiting  is  a  frequent  symptom  of  tumor  of  the  bmiu,  e8j>ecially 

en  the  growth  is  Ux-atetl  in  the  eerebelliim  near  the  middle  loi>e,  just 
jwthe  tentorium  «»ver  this  lol»e,  »>r  in  tlie  rt*gioii  of  the  eorpiira  rpiad- 
rip^mina.  It  occurs  less  freipieutly  when  the  growth  is  situated  in  the 
Rolajidic  and  prefrontal  regions.  It  is  pr«jbably  f«Mtnd  in  nearly  one 
half  the  eases  of  intracranial  tumors.  It  is  often  ass<3eiated  with  severe 
headache**,  during  the  paroxysms  of  which  it  is  raost  common.  The 
vomiting  may  be  projectile  in  character  and  not  assix-iated  with  taking 
fowl  or  with  nausea.  An  attack  is  not  infrequent  in  the  early  morning. 
When  the  tumor  is  situated  it)  the  cerelK'llum,  adjacent  parts,  or  in  the 
corpora  quadrigemina,  vomiting  is  frequently  prtHlueefl  by  sudden  move- 
ments of  the  patient's  head,  as  in  turning  in  bed  and  in  rising  from  the 
rocumbent  to  the  semi-erect  posture. 

Vertigo  in  many  cases  is  assfK?tate<I  with  vomiting,  but  it  may  be  a 
most  constant  symptom,  very  annoying  and  entirely  unassociated  with 
vomiting.     Like  the  latter  it  is  most  frequent  in  cases  of  tumor  in  the 

•  M.  AUmi  Starr:  XtrvouD  Diw(ue»  by  Anurictm  AidJtorg,  art.  "Tumors  of  the  Brain," 
qwaed  fmni  Knie^.  '  Kniee:   7^  Etfc  in  Gentml  DUeaae*^  p.  147.  *  IbitL 
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po.'itorior  fbssii  and  tidjaceiit  part^.  In  comprcr-sion  of  the  pons  v< 
i?t  tptitf  sevure,  but  vomiting  may  be*  infrequent.  True  vertigo,  aceti 
ing  tri  Mendel  of  Bi'rlin,  is  always  associated  with  (list urbane*!  in  the 
miiseulatore  of  the  eyes,  and  die  tuharniony  of  the  movement  of  tbesie 
niuseles  when  of  central  origin  is  due  to  ini])erfeet  blood  supply  to  the 
nuclei  of  the  nerves  innervating  the  eye  ninselcs.' 

(Tt'tHTftl  ffmndsitfnjK  ibiring  s(tnie  jieriiwl  of  the  disease  are  not  of  in- 
frequent (H*eurrenee,  and  are  probably  iViiuKl  in  one  third  of  the  ca«ie5 
of  tumors  (if  the  brain  in  all  situations.  A  .seizui"e  may  precede  the 
other  syniptoius  by  months.  Only  one  attack  may  occur  during  the 
entire  progress  of  the  disease;  usually,  however,  there  are  several,  ft 
lowing  eacii  other  at  irregular  intervals.  In  a  few  cases,  especially  oi 
syphilitic  nature,  seveml  wcur  in  one  day.  They  may  have  all  the 
characteristics  of  epileptic  seizures,  either  of  the  grand  or  jjetit-inal 
variety.  During  the  latter  stage  of  the  disciise  they  may  prove  futal, 
and  their  presence  at  iiny  time  indicates  activity  in  the  morbid  proa.-**. 
As  a  general  convulsion  may  result  irom  a  l«»cal  spasm,  the  initial  ct»n- 
vulsive  movcmcntvS  should  be  carefully  stialied. 

Mvtiidf  ffiafn.rhrnu't'  to  a  greater  or  less  degree  must  be  almost  a  i 
staut  attendant  uj>on  all  tum<»rs  of  the  brain.  It  may  be  scarcely  ap 
preciable,  amounting  oidy  to  slight  iiujMiirment  of  mental  vigor,  so  tb 
concentration  and  sustained  efforts  of  the  mind  are  irk.somc.  As 
disease  advances  apathy  and  tiulure  of  memory  are  noticeable.  In  a  ti 
instances  maniactd  excitement  or  mental  depression,  with  hallnei 
ti4ais  an<l  delu.sious,  is  th(*  most  obtrusive  mental  symptom.  Su( 
patients  have  l>e€n  €*ommitted  to  asylums,  and  the  post-mortems  ha 
revealetl  the  piTsencc  of  unsus|>eeted  tumors  that  had  lx*en  the  cauee 
the  mental  deningemeut.  Between  the  two  extremes  occur  varioi 
phases  of  mental  failure.  S<>mc  are  irritable,  impatient,  and  vacillating; 
some  are  lethargic,  somnolent,  and  extremely  a^wUhetic  ;  and  otho 
present  a  degree  of  mental  im]Kiirment  amouiitiug  almost  to  dementi 
es|>ecially  late  in  the  disease.  The  cases  of  mental  disturbance  approach- 
ing nearest  to  true  tiementia  have  usually  been  due  to  growths  in  the 
frontal  lol>es.  Unless  life  is  sutldeidy  cut  short  by  convulsions  or  * 
some  other  mpi<lly  acting  cause,  stupor  and  coma  precede  death  ft 
several   hours,  and'  sometimes  for  days. 

Iiixiuttniti  is  a  very  troublesiimc  symptom  in  a  few  cases,  and  is  apji 
rently  most  conimon  in  syphilitic  tumtu's.  In  such  lu^adache  is  probabl 
the  mai!i  cause  of  tlie  sleeplessness. 

Somnolence,  recurring  ever}'  few  weeks  and  extending  over  periods 
several  days,  has  been  observed.     In  one  i*ase  observed  by  me  ead* 
somnolent  perirn!  was  precedeit  by  an  apoplectiform  SiMzure.' 

S}/nrope  has  been  witucsseil  in  a  i'vw  cases.     Rarely  do  we  meet  with 
distinct  a^M)plectic  seizures  due  to  hemorrhage.     Slowness  of  speech 
common  incases  iu  whicli  mental  failuiT  is  pronouncetl,  and  disturbani 
in  articulation  are  observed   most  often   in   tumors  of  the   pons 
mwhilliu 

Few  subjective  sensory  (Unturbance^,  except  a  feeling  of  fulness,  pi 

^  Jotim.  of  Arm  uurf  Mtnr.  />m.,  St>nt.,  1896,  p.  ^9X 

•  **  Tumor  of  the  t  erehellum.  with  Uiilitnia  and  Recurrent  Apoplectiform  8eixara%'^ 
Bolton  Med.  and  Sury.  Joum.,  Jnn.  10,  1895. 
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*ijre,  or  cunfiision  witJiin  the  craniurti,  iind  siimetimrsa  sensation  likeiio*! 
U»  a  btind  drawn  tightly  across  \hv  forrlu-ad,  already  nHMitioncd  in  cim- 
DtN'tiun  with  heiidachc,  are  Intind  ainon^  the  gi-iiend  symptoms.  The 
0urtace  tenijierature  of  tht-  lirad  lias  brfii  raretiilly  studied  liy  a  niindj^r 
of  |>hyt<icians.  I  have  made  several  thousand  surfaoe  tempemture 
obsi^rvations  of  tlie  head  in  diftereiit  forms  of  organic  disease  of  the 
braiu.  Many  tumors  are  attended  with  a  heightened  tcnij>erature  of 
the  head,  some  are  not,  while  in  a  few  the  temperature  over  the  scat  (Jf 
the  growth  is  higher  than  over  otlier  portions  of  the  head.  The  axillary 
temperature  i?  usually  nearly  normal  ;  in  some  casus  it  is  elevated  one 

I  or  two  degrees  F.  alMive  normal,  esjjeeially  during  attacks  of  ap|>arcnt 
congestion  or  somnolent  |M:n«Mls.  Respiration  may  Ixvome  emUarpassctI 
in  tumor  in  any  jKtrtion  of  the  hrain,  and  when  the  growth  is  not  sit- 
uated below  the  tentorium  this  symptom  usually  denotes  general  in- 
CPeased  intracranial  pnL*ssore.  In  such  eases  the  |)ulse  may  be  slow, 
labored,  and  intermittent.  The  deep  reflexes  are  often  increastni  on 
both  sides  of  the  Ixuly  in  tumor  on  one  >'u\v  of  the  braiiu  but  usually  to 
a  greater  extent  on  tlie  side  of  the  bwly  most  affected  by. the  growth. 
Exceptioni*  to  this  general  rule  are  often  observed  in  tunnirs  of  the  pons 
juid  medulla,  in  which  the  knee  jerks  may  l>e  absent  from  time  to  time. 
ftUperfieial  reflexes  may  be  lessened  or  lost  tm  the  side  on  which  the 
reflexes  are  most  exaggeratetl.  Emaciation  is  fre<piently  well 
"inarkod  in  |H'rs4ins  sufl\.'ring  from  tubcrcidons,  earciuomatous,  and  some 
other  growths,  but  in  sarcomatous  and  gliomatous  growths  nutritinn  may 
be  nearly  normal  or  incrciised  if  vomiting  is  not  frequent  enough  to  pre- 
vent the  retention  of  i\n)(\  in  the  stomach.  Albnnniuiria,  p4>lyuria,  and 
dialH'tes  have  been  observed  in  cases  of  timior  in  various  regions  of  the 
brain,  but,  as  a  rule,  they  are  associateil  witli  markeil  increase  of  intra- 
cmniul  pressure,  are  more  frecpiently  found  wlu-n  ttie  growth  is  at  the 
base,  and  usually  when  it  is  beneath  the  tentorium.  In  the  cases  in 
which  mentiil  faibin?  is  not  well  marked  Vidimtary  control  of  the 
sphincter*  of  the  bladder  and  bowel  is  not  seriously  atlecteil  initil  the 
«tagt»  of  stupir  or  coma  is  reached.  Symptoms  of  a  hysterical  charac- 
ter are  often  blended  with  those  of  tumor  of  the  brain,  and  in  some 
caaes  these  have  l)een  >o  pi'ttminent  an<I  obtrusive  as  to  have  led  phv- 
sictans  of  experience  and  undoubted  skill  to  diagnosticate  the  ease  nys- 
leria  when  a  growth  in  the  brain  has  been  present.* 

/oca/  or  Ijfji'alizinf/  Sifrnptnnui. — By  a  careful  study  of  these  the  seat 
of  the  growth  can  often  l>e  more  or  less  accurately  determined.  They 
\*ar^'  aocf>rding  to  the  hw^ition  (if  the  lesiiui,  and  may  l>e  direct  and 
r***!nlt  from  the  invasion  of  a  [uirt  by  the  tumr*r,  nr  indirect  and  due  to 
■  rfering  with  the  function  of  snnic  pi»rti(ni  of  the  l>rain  more  or 

-iant  Irnni  the  initial  lesion.  Hotti  >rts  <»!'  symptmus  an-  often 
pn-.Hent  at  the  sjime  time,  and  great  care  nmst  l>e  exercised  in  distin- 
{^uishing  the  one  from  the  other. 

JJte  f>iMtnr^i<iniH.^  iu  MotUiti/  mid  SimUnr  Stfinptoms  thai  vuiy  Aid  in 
Localiziiif/  the  (ivoidh. — Hnnipkcfia,  usiudly  gradual  in  its  onset,  is  not 
infrequent  when  the  tum«tr  is  situatetl  in  the  centrum  ovale,  corpus 
striatum,  cms,  side  of  medulla,  or  in  such  a  pttsition  so  as  to  exert  pres- 
sure on  the  motor  fibres  somewhere  in  their  course  from  the  cortex  to 
'  &kn<ig9:  Joura,  of  Xerv.  and  MtnL  Di*^  vol.  Jtii.,  Jan.,  1885. 
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the  cord.  If  the  growth  is  in  the  centrum  ovale  and  pnxluces  hei 
plegia  by  pressure  on  tlie  internal  capsule,  the  leg  may  l>e  involi 
more  timn  the  arm  at  first,  the  arm  to  a  greater  extent  than  the  Ic 
side  of  the  faee,  t!ie  U]>[>er  portion  (»f  the  face  escaping  almost  entir 
Under  such  dreumstances  paralysis  will  often  be  attendi'd  by  hen  _ 
antestliesta  and  hemianopsia,  and  .sensory  aphasia  if  the  lesion  is  on  th<» 
left  side  of  the  hniin.  11"  the  tumor  atfeclii  the  erus,  pons,  or  medulk^ 
and  causes  hemiplegia,  certain  cranial  nerves  may  be  inv<»lvcd  on 
side  of  the  lesion  and  the  limbs  on  the  o|)jK>pite  side  of  the  body.  Vi 
infrequently  hemiplegia  comes  on  suddenly  from  tnnmr  of  the  br 
In  siich  eases  the  growth  is  usually  situated  in  tlie  centrum  ovale, ; 
the  j>aralysis  is  the  result  of  extensive  softening  or  of  hemorrhage, 
presenct'  of  choked  disk  or  other  general  symptoms  of  an  intnicnuiif 
growth  will  jjrevent  mistaking  the  case  for  one  due  tu  a  purely  vascu 
lesion.' 

Monoplegia,  commonly  (wiralysis  of  one  arm,  next  of  arm  and 
gide  of  i'ace,  of  face  alone,  least  often  of  tuie  leg,  may  result  fn>nj 
tumor  in  or  below  the  motor  cortex  nr  in  the  crus,  pons,  or  medur 
It  is  rare  to  have  a  lesion  so  linnited  in  extent  in  the  internal  capsule  i 
to  give  rise  to  j>aralysis  of  one  limb  alone.  When  the  growth  ib  cor- 
tical or  subcortical  the  paralysis  is  usually  limited,  al  first,  at  lea*;t  to  tin* 
distal  portion  of  the  atfectcd  limb,  and  tins  is  not  seldom  the  sfat 
of  convulsive  movements  e<jually  limited  in  their  oiis<»t.  If  the  growili 
is  in  the  crus,  pirns,  or  medulla,  cranial-nerve  symptoms  on  the  M^ 
corn.'sponding  to  the  tumor,  with  }tandysis  <»f  thr  limbs  on  the  <^y\ 
side,  will  indicate  the  seat  of  the  lesion.  Bilateral  paresis  or  piirai;  -.^ 
may  oc«ur  from  bilateral  tumors  or  from  a  single  growth  near 
median  line  so  situated  as  to  affect  the  crura,  pons,  or  medulla.  If  ' 
bilateral  symptoms  are  due  to  a  lesion  of  the  crura,  the  weakness  of  the 
extremities  will  probably  be  slight  and  both  tiiird  cranial  nerves  may  1 
atfectcd  ;  if  to  a  growth  of  the  corponi  tjuadrigcmina  or  cerebellimi.  th 
weakness  is  usually  slight  in  degree  and  attended  by  other  evidence?^  ( 
the  exact  situation  of  the  tunuu'.  If  the  lesion  is  in  the  lower  iwnsi 
me<lulla,  the  legs  will  usually  be  involved  to  a  greater  extent  tlmntl_ 
arms,  and  cmnial-nerve  symptoms  amounting  almost  to  bulbar  punii- 
ysis  will  Iw  present. 

Ltwuf  rfuiviifftioti,  or  Jaehonian  epUejiftif^  in  which  the  convuljive 
movements  begin  in  the  muscles  of  one  jKtrtion  of  the  ImkIv,  and  may  iff 
a  time  be  lindtCMl  to  these,  is  more  apt  to  be  caused  by  a  tumor  of  til 
brain  than  hy  any  other  lesion,  and  is  often  a  most  valuable  localinl^ 
symi>toin.  In  the  eases  in  which  the  convulsion  is  linutiHl  to  one  lin 
tin'  muscles  of  the  distal  portion  may  alone  be  affected,  and  these  2 
often  weak  or  completely  paralyzed  for  some  minutes  or  longer  nft« 
the  cimvidsive  movements  have  cease<l.      If  the  convulsion,  after  h^^' 


ning  locally,  extends  to  other  portions  of  the  binly,  the  muscles  fir?^ 

affected  will  Im*  the  last  to  cease  twitching,  and  usually  will  show  iC 

pitrary  weakness.     In  some  instiinces  the  cnnvulsion  may  l)egin  at «» 


time  in  the  lumd,  foot,  or  face,  from  the  irritation  being  grcfitcr  at  <1'^; 
ferent  times  in  the  ditferent  cortical  centrt»s.     In  such  csl-jcs  the  seal  oi 

'  Eskrifl{?t' :  "Tumor  of  the  Brain  simulating  a  Vascular  Lesion,"  The  Med-  *^^^ 
Mar.  10,  1894. 
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the  growth  is  usually  indicated  by  paresis  ur  \Mrti]ysxs  of  certain  mus- 
cles. Convulsive  movements  have  lieeii  ob8er\ed  to  begin  In  the  hand 
when  the  lesion  has  been  in  the  jiaracentnd  tobide  or  ocoi|)ital  b>be.' 
It  may  1k'  stated  tliat,  as  a  general  rule,  eonvolsive  movements  that  be- 
gin re|)eatedly  in  the  iaec,  hand,  or  foot  will  indicate  a  eortieal  lesion 
afteoting  the  motor  area  that  presides  over  the  muscles  involved  in  the 
initial  convulsive  nujvements.  Ltx'al  stilijet^'tive  sensory  phenomena  may 
form  the  commencement  of  the  motor  spasm  and  may  take  the  place  of  it. 
These  consist  of  tiujt^ling,  "  pins  and  needles,"  or  painful  sensntions  in 
the  distal  pi>rtion  of  the  extremity,  and  have  the  sjime  hx-altzin^  vahie 
as  the  convulsive  movements.  Sometimes  attacks  of  tetanic  rigidity, 
affecting  ]>rincipally  the  trunk,  neck,  and  often  the  arm  muscles,  with 
consciousness  preserved,  blurred^  or  lost,  are  witnessed  from  subtentorial 
tumors.* 

(hntracture  occurring  from  tumor  of  the  brain  denotes  an  irritative 
!''ton  in  the  motor  tract.  It  develops  with  the  pandysis  nither  than 
IoIImws  it,  as  is  tlic  case  from  vascular  lesions,  aiul  has  little  signilictince 
a-  :i  h;)ealizing  symptom  except  in  those  cases  in  which  it  is  limited  to  a 
diatal  jx)rtion  of  one  limb  or  is  ass*)eiatetl  with  marked  wasting  in  the 
pamly/ed  muscles,  when  it  usually  denotes  an  irritative  lesion  in  tlie 
motor  cortical  centre  or  near  it.  A  fine  trentor  on  slight  movement, 
!)' « "ming  decidedly  c<xirse  and  jerky  on  exertion  of  weakened  mu.scles, 

■may  result  from  tumors  involving  any  portion  of  the  uiotor  tracts  or  the 

rcortex  of  the  brain,  anti  has  little  value  as  an  aid  in  determining  the 
more  exact  location  of  the  lesion.  I  have  seen  one  case  of  extensive 
sarcoma  of  the  pia  in  which  large  jxirtions  of  the  convex  surfaces  of 
both  cerebral  hemisplien'S  were  slightly  pressed  upon,  atti-ntlcd  by  in- 
tiMition  tremor  of  the  arms  very  similar  to  that  of  mtdtiplr  sclerosis, 
(.'a-cs  of  tubercular  growths  of  the  jnms  have  been  observed  in  which  a 
jt-rky  intention  tremor  has  been  present.^  It  is  doubtful  whether  cho- 
r^ud  or  athetoid  movements  have  any  h Realizing  value,  as  they  have 
been  observed  in  tumors  of  the  thalamus,  |Kirietal  and  frontal  htbes. 
Unsteadiness  of  the  legs,  often  called  cerebellar  titubation,  or  a  <lrunkcn 
man's  gait,  with  a  tendency  to  fall  in  different  directions,  is  observed  in 
timiors  affecting  din.^ctly  or  imlirectly  the  middle  lobi-  of  the  cerebellum 
or  the  corpora  quadrigennina.*  In  both  the  ocular  muscles  an."  usually 
iffected.  Brims  believes  that  ataxia  precediTig  the  ophthalmoplegia  indi- 
ces oerel3ellar  disease,  while  a  reversid  in  this  i>rder  of  the  a]>|>eanince 
^  these  symptoms  jxants  to  disease  of  the  corponi  (juadrigemiua.^  In  a 
tt8«'  obser\'etl  by  me  a  large  tumor  ai^  the  hinder  jiortion  of  ttie  corpus 

*«allosum  pressed  u|H)n  the  corponi  quadrigeuiina  and  caused  marked 
unsteadiness  of  the  legs,  with  a  tendency  to  fall  backward,  but  no  dis- 
turbance in  the  ocular  muscles  occurred.  Forced  p«>sitifins  <jf  the  entire 
body,  with  an  involuntary  turning  to  the  right  or  left  in  walking,  and 

I  sometimes  turning  toward  the  right  or  left  side  in  lying,  have  been  ob- 

PCiowerR:  7.  t> 

'Er»kriclge.  "Tumor  and  Large  Cyst  of  ilie  Cerebellum,  with  Symptoms  extending 
•Several  Years."  Med.  Rrc,  Aug.  IT.  1896,  ^  Gowers  :  q.  v. 

•  .\uxia  similar  to  the  cerebelliir  ivpe  hfts  been  observed  in  tumor  of  the  frontal 
•  (Brans:  DnU.  mni.  RVA.,  Mar,  1892). 

*  AnnaU  0/  tht  Univer»U  Medicnt  Science*,  vol,  ii.  A-40. 
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sen'etl  in  tmnor  invctlviii)r  the  mi4l<He  peduncle  of  the  cerebellum,  Co 
jugate  deviation  of  the  liead  and  eyt-s  may  occur  from  a  tumor  in 
cerehruiu  or  jKins.  From  n  paralyzing  lesion  in  one  cerebral  hemisphe 
tlie  lieviation  is  toward  the  side  of  the  le.sion,  and  from  it  in  an  irrita- 
tive one,  ciuiiiin^  ^jm^ni.  The  eimditiou  ir^  often  reversed  when  the  le^ioa 
is  below  the  middle  of  tlie  pons.  The  cnuiial  nerves  may  be  involvf 
from  tiuuor  of  the  c<irpor»i  ijuailrigemina,  eruni,  pout?,  cerebellum,  i 
medulla,  but  mogt  of  the  symptoms  ttius  pro<lueed  may  be  studied  to 
bettiT  advantage  under  the  head  of  Lrnealizing  Diagnosis  (p.  298),  in 
whicli  the  syniptunis  from  tumors  of  variou»?  n.'gions  of  tlie  brain  wilj 
be  considered. 

Sensori/  Dhturbanccit. — Hemiantesthesia  extending  np  to  the  medui 
line  of  tlie  Ixxly,  with  loss  or  im])airn\ent  of  all  the  s|K:'cial  sensi*s  on 
same  siile,  may  result  from  a  tnmur  destroying  or  damaging  the  jK>steric 
one  third  of  the  posterior  limb  of  the  internal  capsule.  Hemiple  ' 
more  or  less  complete  will  exist  on  the  anjestlietic  side.  The  distar 
ances  in  all  the  special  senses  except  sight  will  be  unilateral,  but  visian 
will  be  lost  in  tiiat  half  of  each  retiiut  which  corresponds  to  the  ?ide  on 
whicii  llie  tumor  is  situated,  prochicing  homonymous  hi'miano}^»sia  (blirul 
fields)  on  the  anaesthetic  side  of  the  b*xly.'  A  small  subthalamic  tiimcir 
may  cause  liemianiesthesia,  l>ut  the  s]>ecial  senses,  with  tlie  probable  ei»| 
ception  of  vision,  will  not  be  nuiterially  affected  witlumt  producing  hen 
plegia,  partial  ur  complete.  An  extensive  tumor  in  the  centrum  o\a\oi 
the  junction  of  the  occipital,  tempnro-sphcni>idal,  and  parietal  lobes  raal 
give  rise  to  partial  hemiana'sthesia,  but  here  the  sptvial  S4^nse«,  exi-ep 
sight,  nsually  escape,  even  though  hemiplegia  exists.  Sensiir^'  dijituri) 
ance  from  the  presence  of  tumors  pressing  upon  or  directly  involvine 
the  pons  and  medulla  wctuld  be  attended  by  aftections  of  the  cnuiijj 
nerves.  Various  sensory  phenomena  may  f>ccur  from  tumors  in  ih 
motor  <'ortical  region.  There  may  be  pain  in  the  distal  j)ortion  of  th 
atfeeted  lind>,  with  partial  loss  of  tactile  sense  and  still  greater  inipiip 
ment  in  the  power  of  hK:alization.  Lesicms  in  the  posterior  jiortion  d 
the  motor  cortical  area  are  attended  Ity  greater  impairment  of  tacuF 
sense  than  those  involving  the  anterior  margins  of  this  region. 
only  peculiarity  about  the  jmin  caused  Iry  tumors  irritating  the  fifl 
cranial  nerve  is  that  when  the  first  divisioit  of  this  nerve  is  invohd  ^ 
and  the  second  and  third  *Iivisions  are  unalfected,  the  jmin,  instead  «f 
being  neuralgic  in  cha meter,  is  oi'ten  coiti plained  of  as  headache.' 

Hemianopsia  and  a{>hasia  may  be  the  result  of  tumors  in  seven 
|)orti()ns  of  the  bmin,and  vary  in  character  with  the  seat  of  the  growtl 
HemianH|)sia  may  be  caused  by  a  tumor  in  the  i»ceipital  lolx»  involvin 
the  ruiit'us,  by  one  in  the  <H'ntrum  <ivale  at  the  junction  of  the  occipitd 
and   t<'ni]ioni-sphen»*ida!    lolies,  liy  a   small  growth   in  the  subthalnniiT 
regiitu,  by  one  in  the  p(>sterior  portion  of  tiie  great  ganglia.  atlWlif 
the  external  gfinieulate  body  or  the  visual  libres  from  it.  or  by  a  growl 
invading  one  optic  tract,  the  chiasma,  or  the  lateml  half  of  one  <»p 
nerve.     If  the  hemianopsia  is  caused  by  a  tumor  jKisterior  to  tlie  cite 

'  The  hefni.inopsia  in  siicti  cas'eis  is  probably  not  due  to  the  inTolvement  of  thf  p»* 

terlnr  [mrtion  nf  ihe  internnl  ra|»suie,  Imji  lo  prtssure  on  the  external  Renii-ulale  k>df  "^ 

on  the  visiml  tibrea  as  they  wind  ttround  the  ganglia  to  reach  the  ctineus. 

*  Gowere :  7.  v. 
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nal  geniculate  body,  it  will  be  homonymous,  and  the  lateral  blind  half 
field  of  each  eye  will  be  on  the  side  opposite  to  that  of  the  brain  lesion, 
and  the  reflex  of  each  iris  will  be  unanected ;  if  by  a  growth  affecting 
one  external  geniculate  body  or  the  optic  tract,  the  blind  fields  will  be 
similar  in  situation  to  those  caused  by  a  lesion  posterior  to  the  gen- 
iculate body,  but  the  irides,  normal  on  one  side,  will  not  respond  to 
light  when  the  rays  are  thrown  into  the  eyes  from  the  blind  side, 
the  hemiopic  pupillary  reflex  of  Wernicke.  If  the  hemianopsia  is 
due  to  a  tumor  in  the  occipital  lobe  involving  the  cuneus,  there  is 
neither  motor  nor  sensory  disturbance  ;  if  to  one  in  the  centrum  ovale 
at  the  junction  of  the  occipital,  temporo-sphenoidal,  and  parietal  lobes, 
the  disturbance  of  vision  is  usually  associated  with  some  defect  in  mus- 
cular and  localizing  sensations,  with  very  slight  tactile-sense  jierver- 
sion,  and  not  infrequently  pronounced  word-blindness  when  the  lesion 
is  on  the  leH  side  in  right-handed  persons  and  on  the  right  side  in 
left-handed  persons.  A  small  growth,  commonly  syphilitic,  in  the 
subthalamic  region,  producing  hemianopsia,  causes  some  disturbance  in 
general  and  special  sensory  phenomena  on  the  side  of  the  blind  fields. 
A  tumor  situated  in  the  posterior  portion  of  the  thalamus  and  pressing 
upon  the  sensory  fibres  of  the  internal  capsule  will  cause,  besides  hemi- 
anopsia and  hen^ianiesthesia,  slight  weakness  and  probably  choroid  move- 
ment on  the  blind  side ;  while  liemiano[>sia  associated  with  hemiplegia, 
hemianesthesia,  and  unilateral  loss  or  impairment  of  the  special  senses 
would  result  from  a  tumor  affecting  the  motor  and  sensory  fibres  of  the 
internal  capsule.  Hemianopsia  from  a  unilateral  lesion  in  the  tuber- 
cular quadrigemina  differs  from  that  produced  by  a  tumor  compressing 
one  optic  tract,  in  that  the  former  is  attended  by  an  ataxic  gait,  while 
the  latter  would  probably  be  associated  with  symptoms  of  basilar  disease, 
but  not  with  ataxia.  Primary'  optic  neuritis,  loss  of  hemiopic  pupil- 
lary reflex,  and  affection  of  the  external  ocular  muscles  would  probably 
exist  in  each  case.  H(Mnianopsia  pnxluced  by  tumors  pressing  on  any 
portion  of  the  optic  fibres  and  radiations  posterior  to  the  chiasma  is 
a<ually  homonymous  and  lateral,  although  sector-like  defects  in  the 
fields  of  vision  may  possibly  occur  from  tumors  affecting  only  a  small 
portion  of  the  optic  fibres  and  radiations  of  one  side  caudad  of  the 
chiasma  ;  but  they  are  usually  due  to  a  lesion  in  a  jwrtion  of  the  cuneus. 
Hemiano{>sia  is  never  homonymous  from  lesions  in  the  chiasma  or  optic 
nerves. 

AphaMo. — The  faculty  of  speech  is  located  in  the  left  side  of  the 
brain  in  right-handwl  persons  and  in  the  right  side  in  left-handed  in- 
dividuals. A  tumor  in  the  lower  Rolandic  region  or  in  the  centrum 
ovale  of  the  temjwro-sphenoiilal  lol)e,  or  near  the  angular  gyrus  when 
in  that  hemisphere  in  which  the  faculty  of  sj>eech  meclianism  is  hx-ated, 
i!*  usually  attended  by  some  form  (jf  aphasia.  (See  Affections  of 
Speech  as  Localizing  Symptoms  in  the  section  on  Cerebral  Localiza- 
tion, p.  'W3.) 

CorRsE  AND  Duration. — The  syni])toms  of  tumor  of  the  brain, 
a-i  a  rule,  develop  slowly,  and  are  gradual  but  steady  in  tlieir  progress 
t'»a  fatal  end,  unless  relieve<l  by  the  administration  of  medicines  or  by 
:»*ui^cal  ^HK^ration  for  the  removal  of  the  j^rowtli.  Tn  some  eases  the 
symptoms    seem    to   develop  rapidly ;    in    others   they  are   ai)parently 
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arrested  for  sovenil  iiiontlis.     8i)iiie  tuberciiliir  growths  may  nin  thnr 
coiir.st'  and  end  in  dfiith  in  a  few  weeks,  wliile  othen?  may  extend  ov« 
a  periud  of  inimy  years.     In  some  instances  after  the  tumor  has  existi 
for  sevend  montlis,  with  a  ^nii<hial  irn'rease  of  symptoms,  deatli 
snddeidy  take  phiee  with  all  the  symptoms  of  an  intraeranial  vaseu! 
lesionJ     The  average  (htration  of  tunutr  of  the  hniin  is  about  tifte 
months,  but  the  ordinary  eases  vary  from  a  few  m«>ntljs  to  two  or  \Ut 
years.     Death  usually  results  from   exhaustion,  intraeranial    pressm 
meningitis,  esj>eeially  in   the   tubereular  variety,  or  from  some  int 
eurrent  disease. 

DiAGNfJSis. — In  the  vast  niaj<>nty  of  cases  of  tumor  of  the  brainJ 
diagnosis  can  be  made  by  a  skilled  diagntjstician  if  a  systematic  afl 
thorough  niethoil  is  jmrsued  in  the  examination  of  the  ease  and  iu 
analysis  of  eacli  individual  symptom.  Not  infrequently  the  sympton 
are  so  typical  as  to  render  the  diagnosis  apparently  self-evident.  It 
should  be  borne  in  mind  that  the  most  stupid  bbinders  are  usually  ma 
in  the  j^Iainest  cases  on  account  of  failure  to  obstTve  the  necessiir)'  pr 
cautions  in  drawing  conclusions  trom  observations.  With  the  prefec 
of  the  general  symptoms— chttked  di>k,  hciidache,  vomiting,  dizzinw 
and  convulsions,  together  with  evidence  of  a  focal  lesion  resulting  i|j 
hemiplegia — the  natural  inference  would  be  tumor  of  the  brain,  yet  th 
formidable  array  of  symjitoms  might  be  due  to  renal  disease.  None  c 
the  general  symptoms  and  but  few  of  the  f<H'al  can  be  aece]>ted  nnt|na 
iiiedly  as  evidence  of  tumor  of  the  brain.  The  first  problem  that  tli 
physician  shotdd  seek  to  determine  iu  investigating  susjiected  din^ase  < 
the  bmin  is  whether  the  symptoms  are  due  to  an  oi^nic  lesion  or  I 
functional  disturbance.  A  multiplieity  of  symptoms  of  a  function 
nature  is  far  less  in  importance  iu  excluding  orgjuiic  disease  than  i 
presence  of  a  single  symptom  that  is  due  to  organic  trouble  in  diagno 
tic^ating  a  lesion  of  the  latter  character.  A  careful  study  of  the  raann 
and  onler  of  the  development  of  symptoms  and  their  association  in  i 
indivitlual  c^se,  together  with  a  complete  history'  and  a  thorough  exami-j 
nation,  is  an  imp>rtant  aid  in  arriving  at  a  logical  conclusion. 

Are  the  sym[)toms  due  to  orgtmic  intpacranial  disea-se?  So  closely  do 
the  functional  diseases  of  the  brain  at  times  simulate  those  of  an  oi^auic 
nature  that  v(My  few  symptoujs  when  taken  by  themselves  can  be  pos- 
itively asserted  to  be  due  to  an  organic  lesion.  Syminoms  that  Mf 
usually  reganlLHl  as  organic  when  caused  liy  functional  distiirbance  ftfP. 
as  ft  rule,  tempm'ary  and  fleeting  in  character,  and  the  opposite,  wliil 
true  in  the  vast  majority  of  cases,  find  a  notable  exception  in  raultip 
sclerosis  <if  the  bmin.  Marked  muscular  wasting  in  the  distal  portifl 
of  a  pandyzed  limb  of  cerebral  origin,  ass(K'iated  with  flexor  contr 
ture  and  deeidc<l  increase  of  tlic  deep  reflexes  over  those  of  a  eon 
spmding  limb  of  the  opposite  siile  ;  wasting  of  the  muscles  of  tlie  ;' 
with  reaction  of  dcgenenition  not  due  to  extracranial  lesions;  mo 
cases  of  crosst^l  ]iaralysis  or  pronoimced  trophic  disturbance  in  one < 
both  eyes  (tf  cerebral  origin;  more  than  tmnsient  hcmiam>|>sia  or  se 
sory  aphasia, — may  be  reg;irded  in  the  va.**t  majority  of  cases  as 
organic  origin,  although  otdy  one  of  these  conditions  exists.     There  i 

•  Kskridge;  "Tuni<»r  of  the  Drain  simnlntin«  a  Vasoilar  Lesion,^  Med.  *Vno», 
la,  18d4. 
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1(1  D^ore  frequent  symptoms  which  are  always  very  strong  ovi- 

{  orjranie  hmiii  dirtease,  but  not  p)r:itive  proof  of  it.     Among 

these   the  most  prominent  is  optic  neuritis  or  choked  disk,  whieli   Is 

gDSUnlly  doiihle.      While  tliis  syniptom,  when  present,  is  always  in  favor 

Hl(  or^jpinic  <liseiise  of  the  brain,  ami  esj>eeiaily  of  jin  intnieranial  tunlr^r, 

yet  we  must  alway>  he^ir  in  mind  the  jMissibility  that  it  may  be  due  to 

kidney  disease,  l«id-encepliahijMithy,  or  profound  antemia,  and,  further, 

that  a  decided  hypersemia  of  the  optie  disks  niay  be  upjiarent  in  some 

hyperopic  eyes.     It  is  prol)able  that  the  eases  of  optic  nenritis  rejxtrted 

in  persons  snfferin^  from  certain  metistrual  disonlers  are  due  to  internal 

liyilnjccphaliis  or  hx^alizeil  basilar  meningitis.     The  sul>se<pient  history 

of  .S4ime  of  these  cases,  especially  the  jn^'rnianent  i»lindnrss,  h-nds  sup- 

jKtrt  to  this  view.'     When  we  call  to  mind   the  fact  that  kidney  iltsease 

and  lead-encephnlopathy  may  be  attended  with  optic  nenritis,  headache, 

NroraitinjE:,  ancf  oonvnlsions,  and  that,  in  additirm  to  these  symptoms,  the 

Tenal  trouble  may  be  attended  witli  hemiplegia,  the  danger  of  mistaking 

this  eomlition  for  orgiinie  disease  of  the  lirain  is  ajiparent.' 

The  swelling  of  the  optie  disks  from  kidney  disease  is  not  usually 
very  prononneed,  ami  the  albuminuric  retinitis,  the  albumin  and  tnbe 
casts  in  the  urine,  the  hypertropliied  left  ventricle  of  the  heart,  the 
increased  resistance  of  the  pnlse,  and  the  general  apjieamnce  of  the 
patient  would  render  the  diagnosis  of  renal  trouble  com | mi ra lively  easy 
in  the  vast  majority  of  eases.  Occasionally  the  choked-disk  appearance 
fntm  ki<lney  disease  is  identical  with  that  caused  iiy  tumor  of  the  brain.* 
I  have  observed  but  one  such  wise,  but  the  dithculty  in  <liiiguosis  was 
oidy  appjirent,  betause  of  the  presence  of  numerous  other  symptoms  of 
kidney  affection.  The  form  of  Brigl)t*«  disease  comnu)nly  associated 
|ftth  optic  neuritis  is  the  chronic  cirrhotic  variety,  in  which  no  albu- 
pin  may  he  detected  for  a  time,  and  the  tnln'  easts  uiay  be  so  few  as 
io  be  easily  overlo«iked,  but  even  in  sneh  cases  the  increased  quantity 
>f  urine,  its  low  specific  gravity,  and  the  condition  of  the  heart,  pnl>e, 
ind  ves-^els  should  make  one  cautious,  and  deter  a  positive  opinion  until 
ther  time  for  observation  is  afforde<l.  It  must  1>l'  reniend)ered  that 
lor  of  the  brain  has  occurred  in  persons  the  subject  of  kidney  dis- 
Tlie  optic  neuritis  from  ameniia  is  less  nujrked  ajid  usually 
_!\'elop3  more  slowly  than  that  from  iiUnHTanial  timior,  but  tins  dit!er- 
pn<*e  does  not  hohl  gotnl  in  distinguishing  it  from  the  ctpttc  neuritis  due 
to  certiiin  other  org-anic  lesifuis  of  t!u^  braiu.  Here,  lutwever,  the  ex- 
ferpnie  |X)verty  of  the  bliMvl,  the  [>nuionnced  general  synjptoms  of 
fttuemia,  and  the  condition  usually  c»ceurriug  in  a  young  female  sliould 
prevent  a  hasty  diagnosis.  In  one  case  of  (>ptic  neuritis  associated  with 
■TDfound  amemia  in  a  young  female  c«)U)iug  under  my  care  tlu*  lieadache 
pas  Iix'atc<l  for  weeks  in  the  Irft  teuqM>nd  region,  and  was  felt  in  no 
other  portion  of  the  head.  I  run,  t|uinine.  arsenic,  and  a  generous  diet 
s<x)n  relievcnl  the  anaemia  and  the  hM?alizetl  headache  and  optic  neuritis 
disappeared.     Lcjid-cncephalopathy,  attended  with  optic  neuritis,  is  dis- 

L      '  fntffirraniiil  Tumitrn^  Rmmwell,  p.  IM. 

P     *  Fmf.  J   M.  Da<\i«la  ha**  olwerved  choked  disk  and  ttvmptoms  of  brain  tumor  from 

^e  chlornl  habit :  Univ.  Mrd.  Mag.,  Mar.,  IS96.  p.  430. 

'  And  a  brain  tumor  nis%y  be  atteiide<i  bv  an  nplic  neiiritiK,  with  an  appearance  con- 
wdcrird  ebamcteristie  of  ulbaminurio  retinitis. — (reo.  E.  tleSchweinitz :  Univ.  Med.  Mag.^ 
Mar.,  1896,  p.  420. 
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tinguished  from  organic  disease  of  the  brain  by  the  presence  of  symp- 
toms of  lead-i)oisoning,  such  as  the  blue  line  on  the  gums,  ansemia,  in- 
testinal colic,  consti|)ation,  and  the  presence  of  lead  in  the  urine.  The 
hypersemia  of  the  optic  disks  sometimes  seen  associated  with  erroFB  of 
refraction  is  stationary  and  never  very  marked.  If  one  is  on  his  guard, 
a  mistake  is  almost  im|K>ssible  from  this  cause. 

Having  discussed  the  difficulties  of  a  diagnosis  in  cases  in  which 
optic  neuritis  is  present,  we  shall  often  encounter  greater  ones  in  trying 
to  determine  the  nature  of  the  disease  in  those  cases  in  which  it  is 
absent.  Persistent  headac^he  and  obstinate  vomiting,  so  common  in 
certain  organic  diseases  of  the  brain,  especially  when  this  is  due  to 
tumor,  arc  rarely  present  without  changes  in  the  eye-grounds.  Is  the 
hemiplegia,  monoplegia,  spasm,  contracture,  or  hemianesthesia  due  to 
organic  disease  or  to  hysteria?  In  cases  of  organic  disease  attended 
with  unilateral  motor  disturbance  the  deep  reflexes  are  increased  in  the 
affected  limbs  to  a  far  greater  extent  than  we  find  in  hysteria.  They 
may  be  increased  on  both  sides  of  the  body  in  hysteria  and  in  hemi- 
plegia of  an  organic  nature,  but  the  marked  difference  between  the  deep 
reflexes  of  the  affected  and  non-affected  side  observed  in  organic  disease 
is  not  found  in  hysteria.  Hemianaesthesia,  including  the  special  senses, 
as  observed  by  Gowers,  "  is  one  of  the  rarest  effects  of  cerebral  tumor, 
and  is  absolutely  unknown  from  this  cause  unless  associated  with  loss 
of  motor  jKJwer."  Whether  it  occurs  from  tumor  or  other  forms  of 
organic  disease  affecting  the  jwsterior  portion  of  the  internal  capsule, 
the  hemianopsia,  homonymous  in  character,  will  differ  from  the 
"  crossed  amblyopia"  sometimes  seen  in  hysterical  subjects.  An  extended 
differential  diagnosis  between  hysteria  and  organic  disease  of  the  brain 
is  imiK)ssible  in  this  connection,  and  for  a  full  account  of  the  former 
disease  the  article  on  Hysteria  must  be  consulted.  It  is  probable  that 
distinct  forms  of  persistent  sensory  aphasia  never  occur  from  hysteria, 
but  temporary  and  variable  aphasia,  both  sensory  and  motor,  may  be 
due  to  hysteria.  Most  of  the  cases  of  hysterical  aphasia  have  been  of 
the  motor  variety,  partaking  of  the  character  of  aphonia  rather  than 
true  motor  aphasia.  The  occurrence  of  the  symptoms  of  cranial  nen'e 
lesions,  if  these  were  present,  would  aid  in  excluding  hysteria.  No  case 
should  be  diagnosticated  hysteria  until  it  has  been  very  carefully  and 
minutely  studied  without  detecting  any  positive  evidence  of  oiiganic 
iliseaso.  The  ftict  that  hysterical  symptoms  are  present  should  not  in- 
fluence the  (liaguoisis  in  cases  in  which  one  positive  symptom  of  an 
organic  nature  can  be  detected. 

In  some  cases  it  is  extremely  difficult,  and  even  im}X)ssible,  to  dete^ 
mine  whether  convulsions,  when  these  are  the  only  symptoms  present, 
are  due  to  so-called  idiopathic  epilepsy  or  to  organic  disease  of  the 
brain.  If  the  convulsions  are  general  and  unattended  by  any  other 
symptoms,  a  diagnosis  will  l>e  imjwssible.  If  they  have  a  local  com- 
mencement, the  case  should  be  treated  as  though  it  were  organic,  and 
an  operation  for  its  relief  instituted  if  the  supposed  lesion  is  in  an  acces- 
sible portion  of  tiie  brain.  By  following  this  rule  I  have  seen  no  harm 
result," and  in  tiirce  cases  a  [wrnianent  cure  has  been  effected. 

It  is  necessary  to  bear  in  mind  that  a  febrile  condition,  simulating 
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periodicity  malaria,  may  occur  in  the  course  of  organic  disease  of 

irain,  08j>ecially  in  fonnection  with  iihswss  and  tumor. 

[b  the  lesion  due  tr>  tumor?     If  after  careful  analysis  of  the  synip- 

the  coneliision  is  reached  that  tiie  iiitmcranial  disease  is  organic, 

tiext  step  in  the  diagnosis  is  to  determine  the  cliamctemf  the  lesion, 

"n   this  porticnlar  instance,  is  it  a  tmnor?     Organic  iliseases  of  the 

ral  nervous  system  may  he  divided  in  reganl  to  the  manner  of  their 

»lopment  into  tlwx?e  classes — the  sudden,  acute,  and  clirouie.     The 

;   ehvsti,  developing  suddenly,  includes  most  of  the  vascular  lesions, 

lorrhage,  thrombosis,  and  embulism  ;  the  second,  acute  and  inflam- 

l«;»ry  in  nnture,  reouire!-  time  for  the  prix-ess  t«i  reach  its  lieight ;  wliile 

third  embraces  all  those  diseases  that  are  gnidual  in  their  devch)j>- 

it,  and  prominently  among  these  is  tumor  of  tlie  hniin. 

ll  infre^iuently  occurs,  however,  that  a  |>erson  with  tumor  of  the 

in  hail  suftered  from  illHLletiue<l  brain  symptoms  for  a  considerable 

le,  and  is  not  seen  i»y  any  physician  rcguhirlv  until  sudden  pJindysis 

th  fituj>or,dee|KMiing ('oniii.anit  .stcrtomus  respiration,  develops.     Unth-r 

til  circumstances  the  history,  with  the  condition  of  tfie  o[>tic  disks, 

aid  probid)ly  determine  the  nature  of  the  lesion.     In  the  abs<'uee  of 

previous  history  ami  with  no  cfianges  in  the  optic  disks  a  diagnosis 

iild,  in  all  pn)bal)ility,  1k»  impossible. 

In  tlie  swond  class,  or  the  «lrseases  tliat  develop  acutely,  meningitis 
Ix^nt  the  only  one  that  is  likely  to  hv  coufouudcd  with  tumor  of  the 
in.  Acute  meningitis,  ev(.'u  4)f  the  tubercular  variety,  when  it  l)egins 
the  ordinary  manner  and  runs  a  regular  course,  will  not  lie  ditticult 
distinguish  from  ifitmci-anial  tumor.  It  begins  more  acutely,  runs  a 
ire  rapid  course,  priKluces  more  commonly  one  cmnial  nerve  symptom 
r  another,  is  attended  with  less  swelling  of  the  optic  disks  an<}  greater 
•rile  phenomena  than  a  cerebral  growth.  Hut  a  tubercular  condition 
the  membranes,  with  which  there  nuiy  exist  small  tubercular  ikmIuIcs 
even  a  growth  of  consi<lemble  size,  may  lie  tlormant  within  the  cra- 
itn  for  a  considerable  time  until  some  disturlung  cause,  a  blow  to  the 
I,  nu*ntjil  or  physical  exhaustion,  exposure  to  cold  or  the  sun's  rays, 
tits  the  latent  condition  into  activity.  Under  such  circumstances  the 
iptoms  will  partake  of  the  ehanicter  of  tuciungitis  an<l  intnicranial 
or,  th«>sc  of  tlic  latter  predonjiuating  when  the  growth  is  large,  and 
D(^  of  the  former  when  the  deposits  have  l>een  small.  Every  ease 
I8t  be  »tudie<l  with  care,  and  each  symptom  analyzed  in  the  light  of 
history  of  the  developn»ent  and  progi*ess  of  the  disease.  It  is  Im- 
iBible  to  lay  down  ^nfe  rules  for  a  diflerential  diagnosis.  In  those 
M  in  which  a  tumor  ba>  existed  previously  to  the  outbreak  0C  acute 
pbnil  symptoms  not  inlrei|ueiitly  a  history  of  attacks  of  ajipareully 
iH<.dess  vomiting,  attcuiled  with  severe  headache,  may  be  obtained. 
a  nde,  the  longer  the  duration  of  the  disease  beyond  the  first  numth 
gniftter  are  the  [)robahitities  of  a  tumor  ;  but  it  must  not  he  forgot- 
tlittt  cases  of  tubercular  meningitis,  i>oth  in  the  child  and  in  the 
bit,  have  run  a  course  of  six  t<»  eight  months.  Optic  neuritis,  followe<l 
primary  optic-nerve  atrophy,  is  comrjn>u  in  prolonged  meningitis, 
»ther  the  inflammation  is  limitixl  to  the  base  or  to  tiie  epeudyma  of 

'  Eftkridge:  '* Tumor  of  the   Brain  Hiniuhliiig  n  Vancular  Lesion,"  -Vt</.  AVmh,  Mar. 
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the  lateral  ventricles,  while  choked  disk  with  secomlarv  atrophy  is 
usimlly  a^ssoeiated  with  tiiniur,  A  febrile  process  is  more  comiBon  m 
meningitis  tluin  in  eerehml  growths,  althuiifj^h  ntinierous  eases  of  ilie 
former  have  Itcen  re|n>rted  with  snhiiornKil  teni[ieratiire,  and  of  the 
latter  witli  (-ousiilerahle  rise  (d'  the  l)ody  heat.  Bilateral  symptoms  arv 
rnori*  fretpient  in  iiieniiijLritis  tliijn  in  tumor,  hut  here»  agiiin,  hy  the 
tX'cliLsinn  of  a  vessel  at  the  l>ase,  as  I  have  observed  in  one  trase,  i)rbj^ 
localized  tliickening  of  the  nienibraiies  over  the  motor  region  on  cmi'^nd^f 
unilatemi  symjjtoms  from  meningitis  may  simulate  those  of  lumoi^l 
Tubercular  tumors  occasionally  give  rise  to  meningiti-s. 

Among  tlie  diseases  of  tlie  third  class,  or  those  that  are  gradual  i| 
their  development,  aneorvsm,  clironic  eerehritis,  chronic  hydnx-eplialu 
chronic  meningitis,  |KU"etie  dementia,  multiple  an<l  diffuse  sclerosis,  awl 
chronic  abscess  may  piTseut  symptoms  similar  to  tumor  of  the  brain. 

AueurtfHvi,  considered  clinically,  is  an  intracninial  growth.  an«l  pv<:? 
rise  to  all  the  symptoms  of  a  more  solid  stnieture.     Tlic  only  nl-  1 
diagnostic  sign  is  the  detection  of  an  aneurysmal  l>niit  within  tli* 
As  this  is  considrrcil  in  conneclion  with  the  diseases  of  the  eerehnil  m-^ 
8els»  no  fnrtlier  reference  ne<Ml  be  made  to  it  in  this  eonnection.  ii 

Chronic  iTrebritis  i.s  a  very  mre  disease.     Its  prineipjd  symptoms  ai|H 
headache,  vomiting,  ami  distinct  optic  neuritis,  without  hK"alizi«g  j^ignR^ 
It  is  evident  that  this  condition  cannot  he  distinguished  iron)  a  i^erebral 
tumor  unattended  by  focal  symjitonis. 

Vhnmw  hi/droecphafuA  may  present  symptoms  similar  to  tumor,  i 
the  latter  is  not  an  infreipicnt  cause  of  effusion  into  the  ventricles, 
course  of  ordinary  hydrttcephalus  is  slower  and  attended  with  f«*« 
symptoms  of  irritation  than  tumor ;  the  symptoms  are  bilat^-ral  tisuttlly. 
and  the  flexor  spasm  afleets  the  legs  more  thnu  the  arms.     In  lua?*' 
of  effusion  into  one  lateral  ventricle   fronn  eK>sure  of  the  forannni  <if 
Monro  in  a  lad  seventeen  years  ohi,  nnder  my  care,  there  were  |«rtill 
hemiplegia  and  unilateral  c!u>keil  disk.     I  mistook  the  case  for  one « 
tumor. 

Chronic  nuniuffiti^,  esjK^cially  when  attended  with  gi-eal  thickeoil 
of  the  membranes,  may  simulate  tumor.     It  is  rare  except  as>  a 
of  alcohol,  syphilis,  or  a  tubercular  umlule.     When  due  to  the  fif 
the  cimvexity  is  involved  anil  the  symptoms  are  ditl\ise.     They  eon 
of  slight  or  pronounced  headache,  impaired  mcmitry,  mental  duln€ 
sometimes  of  delirium  and  delusimis,  au4l  are  associated  with  alc(.»h4 
tremor.     The  optic  neuritis  partakes  of  the  character  of  priman*  op 
nerve  atrophy,  nitlier  than  of  choked  disk.     The  lustor)'  may  aid.  bn' 
must  not  be  forgotten  that  tumor  of  the  bniin^  especially  of  the  syphtl 
or  tuliercniar  variety^  is  common  in  alcitliolie  subjects.      A  sypliil 
meningitis  or  a  ncKlnlur  tuberculous  eonrlitii»n  of  the  meninges  attewt: 
with  a  pronouncf^nl  thickening  of  tlie  tnetnltnmes  to  such  an  extent 
to  give  rise  to  distinct  focal  symptoms  is  clinically  indi-stinguish 
from  an  intracninial  tumor. 

Paretic  dementia,  on  account  of  the  convulsions,  pire.sis,  mei 
failure,  and  slow  speech,  may  at  first  suggest  tumor  of  the  brain  atVect 
the  lef\  frontal  ht!>e  near  tke  motor  speech  centi*e.  In  beith  <i]iti<"  u€ 
itis  may  be  absent,  ami  hcsitauey  of  speech  and  a  jK*culiar  tremor 
the  lips  and  face  nuiscles  may  lie  present,     I  have  a  case  of  tumoi 
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tlie  brain  under  my  care  at  present  in  which  marked  tremor  of  the  lips, 
and  sometimes  of  t!ie  faee  niusch's,  take;^  place  in  attempts  to  pronounce 
certain  wordn. ;  l)Ut  the  mental  slowness  mther  than  failtire,  the  presence 
of  agraphia,  headache,  and  distinct  tenderness  ttn  perciissinn  Mver  a  small 
area  ju.st  above  and  posterior  to  Brocas  eon  volution,  make  the  dia^^nosis 

ty,  especially  when  the  history,  which  is  <|nite  significant,  is  taken  into 
ount.  One  needs  only  to  be  familiar  with  the  delnsions  of  graiid- 
enr,  the  distinct  mental  failnre,  and  other  symptoms  common  U\  |>areiic 
dementia  to  prevent  eonfonnding  it  with  tumor  of  the  brain  ;  and 
the  same  may  be  siiid  of  the  r>tiier  forms  of  insanity,  c'S]>eeially  mania. 

Multijife  ftr/rrnsi><  is  attended  with  a  bilateral  jerky  iiieo-ordirjation 
and  frefpiently  with  headache,  but  choked  disks  amt  vomiting  are  absent. 
In  the  rare  cases  of  tumor  of  the  brain  in  which  jerky  inef>-ordination 
has  been  present  this  symptom  has  always  been  unilateral,  and  the  other 
synaptoms  of  an  intracranial  gnnvth  have  been  cjuite  distinct. 

Diffuse  sclerosis    presents  irrcgtdnr  sy mjitoms  tif  the   character  of 

hysteria  and  |)aretic  dementia  when   it   is  limited  to  the  cerebrum,  but 

when  the   process  involves  tlie  eerelit'lbnn  the  staggering  gait,  with  a 

.tendency  to  fall  in  certain  directions,  may  be  very  ]n*ononneed,  and  siig- 

st  a  growth  in  thii?  portion  of  the  brain.     The  absence  of  severe  heatl- 

ehe,  optic  neuritis,  and  vomiting,  with  the^e  symptoms,  will  be  ileeiiledly 

Bl^iinst  the  presence  of  a  tumor  affecting  the  middle  jwduneles  or  the 

middle  lobe  of  the  eerel)ellum. 

Chronic  abMcrfta  of  the  brain  oceasionally  presents  symptoms  that  are 
ver\*  difficult,  and  s*")metimes  impossible,  to  distinguish  from  those  of  a 
(.vrebral  growth.  A  cause  for  tlie  intracmnial  suiipuration,  such  as 
otorrhoea,  pus  in  a  distant  portion  of  the  IxKly,  or  traumatism,  is  often 
fonml,  yet  all  the  usual  caus^-s  of  abs<'ess  nf  tlie  brain  may  exist  and 
the  |«tient  die  of  tumitr  of  the  hniin.'  Chronic  abscess  is  commonly 
sitiiate<I  in  the  frontal,  t<'inpon (-sphenoidal,  or  occipital  hibe,  tlocs  not 
invade  the  cortex  except  l»y  set*oo<lary  sofleniug,  and  in  consequence  is 
lesi*  frequently  attended  by  focal  symptoms  than  tumor.  Abscess  may 
rcfnaiu  more  or  less  completely  latent,  with  normal  or  more  commonly 
subnormal  temj>erature  for  montlis  or  years,  and  is  followed  by  a 
germinal  ])eriod  during  which  chills  an<l  fever  are  common.  A  cerebral 
JfPi>wth,  on  the  other  liand,  is  usually  jinigressive.  Marked  swelling  of 
the  optic  disks  and  gn*at  impainnent  of  sight  arc  rare  in  the  former, 
while  in  the  latter  they  are  not  infretjueut.  Rather  rapid  jjaridysis, 
t2iking  place  in  one  gnmp  of  muscles  after  another,  would  he  in  favor 
of  tthScess*  A  steady  but  gradual  increase  of  symptoms  of  oi^mic  dis- 
ease of  the  brain,  with  thr  4lcvelopnient  of  one  nerve-root  sym|ttom 
after  another,  is  in  favor  of  tumor;  so  are  prolonged  j>eriotls  during 
which  tlie  symptoms  make  but   little  progress. 

If  one  is  familiar  with  the  charactistif  symptoms  of  posterior  spiiird 
solerortis,  there  will  be  uo  tlauger  of  mistaking  tumor  of  the  corj>oni 
r|uadrigemina  or  eerelM.'lliim  for  it  on  account  of  the  pirscnee  of  ataxia 
in  each, 

J^AHclenc^  of  the.  Location  of  T^Wior.^If  the  conclusion  is  reached 
that  a  tumor  is  present,  the  next  question    to  determine  is  its  seat. 

'  Kskridije  :  "  Dtuffnosis  of  Chronic  Abscess  of  ihe  Brain,"  Amer.  Jottm.  of  the  Med. 
Set.,  Attg,  and  Stpi.,  1856. 
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Notwithstanding  that  it  will  necessitate  a  repetition  of  much  that  has 
already  been  considered  under  the  head  of  Cerebral  Localization  (p.  293), 
it  will  make  this  article  more  complete  and  enable  the  reader  to  find 
readily  the  desired  information  if  the  principal  symptoms  produced  by 
a  tuipor  in  the  different  regions  of  the  brain  are  given  here  in  a  con- 
densed form. 

Tumors  in  the  premotor  region  of  the  frontal  lobe  are  as  frequently 
localized  by  negative  as  by  positive  focal  symptoms.  The  geDeral 
symptoms  of  tumor  of  the  brain,  especially  headache,  vomiting,  and 
optic  neuritis,  may  be  present,  but  the  vomiting  is  less  constant  than  in 
tumor  in  the  posterior  portion  of  the  brain,  and  the  headache  is  rarely 
so^  agonizing.  In  tumor  of  this  portion  of  the  brain  I  have  found 
choked  disk  absent  more  frequently  than  present.  The  mental  symptoms 
are  usually  the  most  constant.  These  vary  in  different  cases.  The 
patients  may  be  apathetic,  disregard  the  ordinary  proprieties  of  life, 
become  filthy  and  partially  demented  as  the  disease  progresses ;  some 
exhibit  a  childishness  foreign  to  their  nature,  and  talk  much  of  trivial 
things,  especially  when  these  relate  to  themselves ;  others  are  irritable, 
impatient,  and  at  times  may  show  a  maniacal  tendency  ;  while  nearly  all 
manifest  a  lessened  power  of  sustained  mental  attention  and  concentration, 
with  absent-mindedness  and  lack  of  judgment.  Amnesia  is  rarely 
complete  unless  both  frontal  lobes  are  involved.  From  the  mental  and 
general  symptoms  it  is  impossible  to  determine  on  which  side  of  the 
brain  the  growth  is  located.  When  the  tumor  is  situated  in  the  posterior 
portion  of  the  lobe  or  irritates  the  anterior  border  of  the  motor  region 
oy  pressure  or  otherwise,  definite  localizing  symptoms  may  develop, 
consisting  of  weakness  in  one  limb  or  one  side  of  the  face,  and  often  of 
spasm  01  the  affected  muscles  if  the  cortex  is  affected.  If  the  tumor 
affects  the  third  frontal  convolution  or  the  foot  of  the  second  frontal  on 
the  left  side  in  right-handed  jjersons,  or  on  the  right  side  in  left-handed 
individuals,  an  incomplete  form  of  motor  aphasia  and  agraphia  will  be 
observed.  By  a  careful  study  of  the  initial  motor  symptoms  and  their 
gradual  increase  as  the  disease  progresses  in  a  case  of  tumor  of  the  brain 
situated  either  in  the  anterior  temporo-sphenoidal  region  or  in  the  pos- 
terior portion  of  the  frontal  lobe,  the  direction  from  which  the  pressure 
and  irritation  come  may  be  determined  and  the  growth  thus  localized. 
The  tumor  may  be  situated  at  the  lower  part  of  the  lobe,  and  cause 
unilateral  disturbance  or  loss  of  smell  by  pressure  on  the  olfactory  bulb, 
or  unilateral  affection  of  sight  by  pressing  upon  one  optic  nerve,  or 
temporal  or  horizontal  hemianopsia  by  involving  the  chiasma.  Bruns 
in  1892^  pointed  out  that  lesions  of  the  frontal  lobe  are  sometimes  at- 
tended by  ataxia  of  the  cerebellar  tyj)e.  Starr'  gives  Bruns*  differential 
points  between  frontal  and  cerebellar  ataxia  as  follows :  "  Frontal  ataxia 
is  often  associated  with  liemiparesis  or  with  monoparesis ;  there  is  usually 
a  locidized  tenderness  to  i)ercussion  or  to  pressure  over  the  frontal  r^or*  \ 
optic  neuritis  occurs  late  in  the  course  of  the  disease,  and  mental  du*' 
ness  is  an  early  syniptiini.  In  cerebellar  ataxia 'there  is  rarely  benr»y 
plogia ;  there  is  no  tenderness  over  the  frontiil  region ;  optic  neuri*-*^' 

»  Deut.  med.  Woch.,  1892.  _. 

*  M.  Allen  Starr :  "A  Contribution  to  Brain  Surgery,  with  Special  Reference  to  Br^^ 
Tumors,"  Med.  liec.,  Feb.,  1,  189(5,  p.  147. 
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with  hcmorrluipe  in  the  it'tiiia  occurs  very  early  in  the  course  of  the 
disi-ai!i<*  ami  is  attended  hy  hlinrJness,  and  other  symptoms  of  brain 
tumor,  such  a^  vertigo,  vumitiu^^  and  slowne^.s  of  pulsis  develop  I'arly, 
mental  .«ympt«»mH,  i^urh  an  diilne^s  and  apathy,  oeeur  late."  Notwith- 
•ifandin^  the  i>l)servations  of  Brons  have  been  eonfirnied  by  a  few  other 
inve>tigat«>r>*,  it  would  be  well  tn  make  a  eareful  niicroHeopie  examina- 
tion of  the  tubercular  (piadrigemina  and  eerebellimi  iu  all  cases  of  gross 

Fro.  57. 
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LAt^ral  aspect  of  the  left  bemlcerebrum,  showing  the  corticAl  rentres. 

of  the  frontal  lol>es  in  which  ataxia  of  the  cerebellar  type  has 
t>resent. 

in  the  motor  region  are  usually  attended  with  symptoms  suf- 
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Median  aspect  of  the  rljjht  hpTnl«*<Tel)nira,  showing  cortical  centres. 

Bdently  definite  to  render  their  more  or  less  exact  locidization  possible. 
57  and  58  illustrate  the  cortical  motor  areas  both  on  the  ejcternal 
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and  median  surfaces  of  the  brain.  So  far  as  I  know,  lesions  in  the  cortical 
motor  area  on  the  median  surface  of  the  hemisphere,  and  limited  to  this 
region,  do  not  give  rise  to  very  definite  localizing  symptoms  in  man.  I 
have  carefully  observed  two  cases  of  tumor  involving  this  region,  and 
obtained  an  autopsy  in  each.  In  one  the  tumor,  about  one  inch  in 
diameter,  was  located  in  the  supposed  arm  and  tnmk  centres.  The 
symptoms  were  optic  neuritis,  headache,  mental  weakness  amounting 
almost  to  dementia,  and  ver}'  slight  muscular  weakness,  with  a  little 
ataxic  movement  of  the  opposite  side.  In  the  other  the  growth  was 
about  one  and  a  half  inches  in  diameter  and  situated  in  the  paracentral 
lobule.  The  symptoms  were  optic  neuritis,  agonizing  headache,  and 
unsteadiness  of  gait,  \nthout  apparent  muscular  weakness  on  either  side 
of  the  body.  When  the  tumor  involves  the  motor  region  of  the  exte^ 
nal  surface  the  symptoms  are  fairly  uniform  and  usually  correspond  to 
the  seat  of  the  lesion.  It  should  be  borne  in  mind  that  the  early  svmn- 
tonis  of  a  growth  in  the  cortical  motor  region  are  often  the  most  reliable 
for  localizing  purposes,  because  the  pressure  and  irritative  sjTnptoms  pro- 
duced by  extension  of  the  lesion  may  mask  the  earlier  symptoms.  Fig.  57, 
L  (leg),  A  (arm),  and  i^(face),  shows  the  seat  of  the  lesion  when  the  svmp- 
toms  are  first  manifested  in  leg,  arm,  fac«,  and  tongue,  respectively.  When 
the  extreme  lower  portion  of  the  ascending  frontal  convolution  is  the  seat 
of  a  tumor,  the  tongue  and  lip  muscles  will  be  affected,  while  most  of 
the  face  muscles  may  escape,  but  if  the  lesion  is  on  the  left  side,  there 
will  be  a  partial  degree  of  motor  aphasia  and  awkwardness  in  writing. 
It  is  i)robablc  that  a  small  growth  involving  the  foot  of  the  second  fron- 
tal convolution  on  the  left  side  will  be  attended  by  agraphia  ^  and  a  con- 
dition known  as  paramotor  aphasia,  especially  when  the  irritative  lesion 
extends  to  the  white  fibres  below  the  cortex.  When  a  cortical  centre  of 
one  limb  is  first  affected,  the  focal  symptoms  may  at  first  be  limited  to 
the  distal  portion  of  the  extremity.  If  the  tumor  begins  in  the  cortex, 
convulsive  symptoms,  usually  limited,  precede  the  weakness  and  paral- 
ysis, but  when  the  growth  is  situated  in  the  subcortical  motor  area  and 
invades  the  cortex,  weakness  and  jMiralysis  more  commonly  precede  the 
convulsive  movements.'*  It  is  imi^rtant  to  study  the  initial  phenomena 
and  the  order  in  which  one  group  of  muscles  after  another  is  involved 
by  the  convulsion,  as  these  afford  a  most  important  aid  in  localizing  the 
primary  seat  of  the  lesi(m,  especially  early  in  the  history  of  the  disease. 
In  some  cases,  probably  those  in  which  the  irritation  is  limited  to  the 
cortex,  the  seizure  may  for  a  time  consist  of  pain,  numb  or  tingling 
sensations  limited  to  the  distal  portion  of  an  extremity,  or  these  may 
immediately  precede  a  convulsive  movement  which  always  begins  in  the 
T)art  in  wliidi  the  sensory  phenomena  are  felt.  They  have  the  same 
localizing  value  as  the  muscular  spasm.  If  the  spasm  begins  in  the 
face,  the  arm  will  be  affected  before  the  leg ;  if  it  begins  in  the  1^,  the 
arm  will  be  affected  before  the  face.  It  is  not  uncommon  to  have  sli^t 
twitching  in  the  muscles  of  the  fac*  at  the  same  time  that  the  hand  is 
affected.  The  convulsive  movements  usually  cease  last  in  the  partfin* 
affected,  and  the  muscles  that  are  the  seat  of'  the  initial  spasm  are  often 
weak  or  paralyzed  for  several   minutes  after  the  convulsion  ceases. 

*  Anorthographia  (inability  to  write  from  inability  to  tpell). 
'  Hugblings-Jackson. 
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ITIien  the  ci.invulsion  lM'<;iii.s  in  the  hmt'v  \\\oq  on  either  side,  but  more 
piiimouiy  on  the  right,  ti'Di(Miniry  motor  aphasia  often  follows  the 
{itack.  Coni«ioiisness  may  not  bt^  Ittst  unless  tlie  cttnvnlsioii  Ijecomes 
{eueral.  Some  objeetive  senson^  diiiturl>anee  is  not  infrequently  found 
|D  the  distal  j)ortion  of  the  afJeeted  limb  when  the  lesion  is  a  tnnior  in 

fen4>tor  cortex.  It  is  nsoally  sligirl  and  most  pronounced  when  the 
bn  posterior  to  the  Rolandic  fissure  is  involved.  Dana  seems  to  be 
jorreet  in  the  statement  that  the  sense  of  lo(*alization  is  most  affected 
f  all  the  season*  phenomena  when  the  sensory  disturbance  is  tally 
jBgfat.  The  muscular  weakness  and  paralysis  come  on  gradually  as  a 
fiolc,  and  are  often  accom|)anied  by  contracture  and  markeil  increase 
Irf*  the  niyotatic  irritability.  In  those  cases  in  which  muscular  con- 
tracture is  well  devekqx^d  very  decided  atrophy  may  be  tpiite  marked  in 
lome  of  the  muscles  of  t!ie  distal  portion  of  tlie  extremity.  It  is  nmre 
tibancan  be  explained  by  disuse,  and  it  nearly  all  passes  away  on  removal 
tf  the  growth,  although  the  [Kiralysis  remains.  It  is  probably  due  to  an 
britative  lesion.  Unlike  tlie  atrophy  of  spinal  or  nerve-trunk  origin, 
She  electrical  reactions  of  tlie  most  wastc<l  muscles  are  normal, 

J\tmorj*  of  thf  parivUiI  irt/toti,  if  small,  ntay  give  rise  to  no  focal 
Ijroiptora.s,  but  in  some  cases  the  sym|)toms  from  tumor  in  this  region 
|re  exceedingly  complicated  aiul  interesting.  Muscular  sense  is  thought 
|>  be  affected  when  the  snpramarginal  convolution  is  involved  on  either 
|de.  On  the  left  side  in  right-hantled  |X'rs<uis  aiul  on  the  right  side  in 
pft-handed  individuals  a  growtii  affecting  tJie  angular  gyrus  and  iuferi*ir 
iuietal  lobule  ju-oduccs  word-blindness.  When  a  large  tumor  is  sit- 
Bted  in  the  lowrr  |H>rtion  of  the  [mrietal  loix'  marked  sensory  dislurb- 
ince  may  l>e  ohserve4l  on  the  opposite  side  of  the  iiody,  and  if  it  extends 
fiir  b«ck,  bilateral  homonymous  hemianopsia  will   lie  observed.     It  is 

tjbable  that  the  latter  symixtom  is  due  to  involvement  of  the  optic 
Itations.  The  view  held  by  some  that  ptctsis  and  **  crossed  ambly- 
ftjM.i "  are  cause*!  l>y  a  lesion  in  the  lowi-r  pai'ietal  lobule  seenis  to  have 
WN-n  negatived  by  a  case  of  large  tumor  recently  observed  by  nu^  in  this 
pegion. 

f  TSitnartt  of  the  occtpititf  (ohe  aflPecting  the  cuneus  or  the  optic  radia- 
Uons  will  cause  bilateral  homonymous  hemianoj>sia,  the  blind  fields 
^ing  on  the  side  opposite  to  that  of  the  lesion.  Miiid-bliudness,  a  con- 
jjition  in  which  an  object  may  be  seen,  but  nf>t  recognized  by  the  sense 
if  sight,  has  been  observe<l  in  counecti<»n  witii  growths  in  this  region  of 
he  brain  on  the  left  side. 

I  TnmorH  of  thr  fnnjmro-Hphmohhtf  lobe  may  Ix'  atteuiled  with  no 
kfinite  symptoms,  es|H*cially  if  the  growths  are  small  and  not  infil- 
niting.  If  the  extreme  anterior  jMjrtion  of  this  lobe  is  affected,  dis- 
|irbnDce?<  in  smell  and  taste  may  occur,  either  in  the  form  of  an  ani-a 
a  gustatory  or  olfactttrv  chanu'ter  uv  loss  of  one  of  these  senses, 
gte  phenomena  being  noted  on  the  sitle  (^pJv»^jte  to  that  of  the 
imor,  and  smell  on  the  sjmie  side.  Word-deafness  will  result  from  a 
amor  in  the  ]>osterior  purtion  of  the  first  and  second  temporal  convolu- 
lotJii— on  the  left  side  in  right-handed  |>ersous  and  on  the  right  side  in 
bft-handed  ones.  If  uuilatend  deafness  wcurs  from  a  lesion  in  one 
|pIk%  it  is  probably  of  brief  duration.  Adjacent  regions  are  often 
Jffected  by  large  tumors  in  the  temporo-sphenoidal  lobe,  and  from  the 
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character  of  the  additional  symptoms  caused  by  the  invasion  of  ceotrD:> 
outside  of  this  lobe  the  exact  location  of  the  growth  may  be  deter- 
mined. 

Tumors  of  the  corpus  callosum  seem  to  be  attended  by  no  definite 
symptoms  by  which  their  exact  location  can  be  determined.  In  most 
cases  that  have  been  reported  all  the  symptoms  could  be  accounted  for 
on  the  theory  of  irritation  of  adjacent  structures  and  the  general  pres- 
sure symptoms  from  the  presence  of  the  tumor.  Besides  the  general 
symptoms  of  tumor  of  the  brain,  the  patient  exhibits  hemiparesis  or 
bilateral  weakness,  the  loss  of  |K)wer  being  more  pronounced  on  one  ade 
than  on  the  other,  and  usually  most  intense  in  the  legs,  with  or  vrithout 
unsteadiness  in  walking,  loss  of  mental  power,  stupidity,  and  finally 
coma.  The  ocular-motor  and  the  bulbar  cranial  nerves  are  not  affected 
except  in  rare  instances.  It  is  probable  that  a  tumor  in  tlie  posterior 
portion  of  the  corpus  callosum  is  attended  with  greater  unsteadinesg  of 
gait  than  one  in  the  anterior  portion.  In  one  in  the  former  situation 
observed  by  me  there  was  no  absolute  paralysis,  but  bilateral  weakness 
with  late  rigidity  of  the  muscles  of  the  trunk  and  limbs,  great  mental 
weakness,  pronounced  choked  disks,  verj-  slight  and  infrequent  head- 
ache, occasional  convulsions  and  vomiting,  and  throughout  the  active 
course  of  the  disease  a  gait  similar  to  that  caused  by  disease  of  the  cere- 
bellum or  corpora  quadrigemina,  with  a  marked  tendency  of  the  body 
to  plunge  backward  when  the  patient  was  placed  on  his  feet,  were  oh- 
served.  Tumors  of  this  region  with  ataxia  are  distinguished  from  those 
of  the  corpora  quadrigemina  by  the  absence  of  ocular  motor  sympteBM 
until  very  late  in  the  course  of  the  disease,  and  from  growths  in  the 
cerebellum  from  the  cranial  nerves  of  the  bulb  escaping. 

Tumors  of  the  great  ganglia  at  the  base  produce  no  constant  and 
reliable  symptoms  unless  the  internal  capsule  is  affected.  The  symp- 
toms caused  by  tumors  in  these  ganglia  diner  from  those  resulting  from 
vascular  lesions  in  coming  on  more  gradually  and  in  being  attended 
with  more  pronounced  irritative  phenomena.  If  the  motor  portion  of 
the  internal  capsule  is  affected,  the  sensory  escaping,  there  will  be  more 
or  less  complete  hemiplegia  of  the  opposite  side,  including  the  lower 
portion  of  the  face.  If  the  lesion  is  on  the  left  side,  there  will  be  tran- 
sient defect  of  si)eech.  On  account  of  the  position  of  the  leg,  arm,  and 
face  fibres  in  the  capsule  the  tumor  may  invade  one  set  before  the  other, 
and  protluce  a  monoplegia,  but  usually  paralysis  of  one  limb  from  a  tumor 
in  this  region  is  attended  by  a  paretic  or  spastic  condition  of  the  muscles 
of  the  other  limb  on  the  same  side.  If  the  posterior  portion  of  the 
internal  capsule  is  affected  by  the  tumor,  hemiantesthesia,  partial  or  com- 
plete, will  be  found  on  the  opiwsite  or  paralyzed  side.  Complete  hemi- 
anesthesia from  tumor  in  the  basal  ganglia  practically  does  not  occur 
without  motor  paralysis.  When  the  hemianesthesia  is  complete,  all  the 
special  senses  may  be  lessened  or  lost  on  the  anesthetic  side,  the  visual 
defect  being  homonymous  hemianopsia  with  the  blind  fields  on  the  side 
corresponding  to  the  affected  side  of  the  body. 

It  is  probable  that  the  hemianopsia  is  not  due  to  destruction  of  the 
sensory  fibres  in  the  internal  capsule,  but  to  pressure  on  the  visual  fibres 
in  the  optic  radiations  or  to  involvement  of  the  primary  visualganglioO) 
the  external  geniculate  body.    The  visual  fibres,  according  to  HenachcD, 
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hrough  the  internal  capsule,  but  in  the  ca>?e  of  a  tumor  in 
•y  are  probably  injurt'd  in  their  winding  course  around  the 
|c  thalamus/ 

Alhetoid   movements  and   marked  iuoti-onlination,  ehiefly   affectin|^ 
hand,  have  l>een  oi>served   in  lesions  of  the  thalamus.     A  tremor 
liar  in  eharacter  to  that  of  multiple  scleroijiy  has  occurred  from  tumor 
lie  thalamus.     It  is  always  unilateral,  however. 

Tumor»  involnnf/  the  corpora  (utatfrif/fwina  are  usually  attended  with 
l^niarked  general  symptoms  of  tumor  of  the  hniin,  es|>eeially  liead- 
e,  choked  disk,  vomiting,  and  the  focal  symptoms,  ataxia  and  iucom- 
b  opthalmoplegia.  The  ataxia  is  similar  to  that  i>hserved  in  lesions 
ihe  middle  lobe  of  the  eerelKdlum.  AeconJiug  to  the  observation 
Brans,  the  ophthalmoplegia  will  precede  ataxia  when  the  lesion  is  in 
'corpora  (juadrigemiua,  but  t!ve  latter  will  precede  the  forfner  when 
1  tumor  is  in  the  cerebellum;'* 

Ttimors  of  (he  cnw  priKlucc  "emssed  pamlysis,"  hemiplegia  on  the 
psite  side  of  the  bo4ly,  iuehuliug  the  limbs  and  lower  side  of  the  lace, 
i  paralysis  of  the  thinl  nerve  on  the  side  of  the  tumor.  If  the  fibres 
tne  upper  or  j>osterior  jKtrtion  of  the  eras  are  involved,  sensation 
[  be  atlected  <m  the  hemiplegie  side.  If  the  optic  tract  is  seriously 
Cted,  hemianopsia  will  be  prescut,  and  the  jnipils  will  not  react  to 
It  thrown  into  the  eyes  from  t!ie  side  of  the  blind  fields — the  bemi- 
Spupillary  reflex  of  Wernicke, 

Tumorn  of  fh€  pona^  as  a  rule,  prmluce  very  striking  symptoms.  These 
It  in  individual  cases  according  txi  the  size  and  seat  of  the  growth, 
lited  vascular  lesions  in  this  region  after  the  irritative  symptoms 
|e  subside*]  can  be  more  accurately  bx-ated  than  tunifirs,  because  the 
pr  arc  attended  by  greater  irritation  throughout  their  course  than 
I  former.  A  tumor  may  be  siluatcHl  without  the  pons  and  cause  de- 
p  pontile  symptoms  from  pressure.  In  such  cases  the  trunks  of 
¥b  of  the  cranial  nerves  will  be  irritate<l  before  the  prms  is  involved, 
I  the  symptoms  will  vary  accordingly.  The  jxms  is  not  infrecpjently 
Placed  to  one  side  by  a  unilateral  growth  iti  its  lower  portion.  8uch 
Iftplacement  may  give  rise  t<»  indirect  symptoms  that  arc  misleatling 
3»ev  are  mistaken  for  the  <lir<'ct  symptoms  due  to  tlic  presence  of  the 
iirth.*  If  the  tumor  is  situate<l  in  tin*  upjwr  portion  of  the  pons  on 
side,  the  third  cranial  nerve  will  [)robably  be  jjundyzed  on  the  side 
Uie  lesitm,  and  the  body  and  lower  p4irti(jn  of  the  face  on  the  oppo- 
(fiide  will  be  weak.  During  the  stage  of  irritation  to  the  sixth  nerve 
(pyes  will  spasmmlicaily  deviate  toward  the  side  of  the  lesion,  but  when 
\  nerve  is  juiralyzcd  the  power  of  conjugate  deviation  of  the  eyes  toward 
tide  of  the  lesion  is  lost,  l^  the  tumor  is  not  large,  the  fifth  nerve  will 
nfibcted  on  the  side  opposite  t<>  that  of  t!ie  lesion,  but,  owing  to  the 
bee  character  of  the  irritative  symptoms  of  pfmtilc  tumors,  the  fifth 
^e  may  be  involvcfl  on  botfi  sides  even  when  the  growth  is  situated 
\k  up  in  the  pons.*  The  fibres  of  the  inner  two  thirds  of  the  reticular 
ination  are  often    irritated   or  partially  destroyed    by  a  unilateral 

*  Cooke:  L^nrru  Mav  28,  1892.  » Ann,  Univ.  Med.  Set.,  1896,  vol.  ii.  A-40. 
'*  F.  W.  l^angdon.  Brain,  Part  Ixii.,  1«H5,  p.  551, 

•  Limited  rsM-ular  lesions  in  this  region  probnbly  aflect  the  fifth  nerve  on  the  oppo- 
•ide  oniv. 
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growth  of  the  pons,  and  sensory  symptoms  in  consequence  will  hv 
observed  in  the  liuihs  and  trunks  on  the  ^ide  correi^ponding:  to  the  motor 
p4imlyjiis.  The  stynijitoins  from  a  unilateral  tnnior  in  tlie  upper  ptjrtion 
of  the  pons  wonld  probably  be  extornnl  ,strabisnui<,  dilatation  of  ihi- 
pupils,  ptosis,  sometimes  eloiidiuess  and  ulceration  of  the  cornea;  jxiin. 
with  by  [Kinesthesia  ami  aniesthe.sia  in  the  region  of  the  distribution  of 
tlie  fifth  nerve  on  the  side  corresponding  to  that  of  the  tumor;  and 
hemiplegia  atui  hernia mesthesia  of  the  opposite  side  of  the  body  and  facx;, 
often  in  the  form  of  dissw!ati<ui  of  sensory  symptoms  (loss  of  pain  aud 
temi>erature  senstitions,  tactile  preserved),  and  loss  of  conjugate  move- 
ment €ff  the  eyes  toward  the  side  of  the  lesion.  The  fourth  and  the 
motor  hraneb  of  the  fifth  cniuial  nerves  might,  and  probably  would,  be 
affected.  A  unilateral  tumor  involving  the  lower  half  of  the  pons  would 
cause  crossed  nuttor  and  sensory  jwiralysis,  the  face,  both  the  lower  am! 
tip|x*r  jwrtions,  for  motion  on  tlie  same  side.  an<l  the  b<xly  and  limb?;  on 
the  oppn^^ite  side  to  that  of  the  lesion.  Marked  trophic  disturbann-r 
woidd  probably  o<'cur  in  the  region  of  distribution  of  the  affei'ttnl  fifth 
nerve,  lioth  in*its  motor  and  sensory  branches.  Tlie  fifth,  sixth,  seventh, 
and  eighth  cranial  nerves  maybe  involved.  If  the  lesion  ex  tend.*:  lo 
the  lower  |>ortion  of  the  jwns,  other  cranial  nerves  may  be  affected,  and 
articulation,  deglutition,  and  respiration  may  be  imjiaircd,  but  ihe« 
symptoms  from  unilateral  tumors  of  the  pons  rarely  become  conspicuous 
until  late  in  the  disease. 

Glycttsuria  and  albuminuria  have  been  observed  from  tumors  in  thi? 
region  of  the  bmin  stem.  ( Jiddiness  is  often  pronoimceil,  and  vomiting 
may  be  troublesome  when  the  middle  peduncle  of  the  pons  is  involvtil 
It  is  not  infretpieut  for  tunioi*s  to  affect  both  sides  of  the  pons,  and  then 
the  symptoms  will  be  bihiterul,  but  they  usually  remain  more  prououDctil 
on  *mc  side  than  on  the  other.  The  knee  jerks  areas  frequently  absent 
as  present,  and  are  extremely  variable,  Mmietimes  inci'eased  with  elonus 
ana  ut  others  nearly  normal  or  absent. 

Ihimors  of  the  mcdufla  usually  give  rise  to  bilateral  symptom:?,  and 
on  account  of  the  numerous  cranial  ner\*cs  affectetl  these  are  fjimilarto 
those  of  l)ull>ar  f)aralysis,  except  that  in  lesiims  proiluced  by  tnnl*>^ 
sensory  as  well  as  motor  disturbances  ofTur.  Projectile  vomiting,  p'y* 
uria,  glycosuria,  ivtraetion  of  the  head,  and  loeal  sweating  may  be  '"■^"-i*  i 
siomdly  observed.  ^H 

Ttimorn  (if  thf  cercbclfnm  usually  cause  well-n;arked  general  f^ymf^^ 
toms  of  intracranial  growtli»  such  as  choked  disk,  headache,  vomiting* 
and,  not  infre<juently,  dizziness.     (lenend  convulsions  occur  in  a  nunib'T 
of  cases.       Loealizing  symptoms  may  l>e    pn^sent  or  entindy  al^'"'- 
depending  ujmui  the  seat  of  the  tumor  aud  the  structures  irritiite<l,  o>"'* 
pressed,  t>r  destroyed  by  it.     Unless  the  nnddle  IoIk*  or  the  i>edui)cli*s  <*' 
the  cerelKdlum  are  directly  or  indirectly  interfered  with,  all  synipt<Mllfcl 
pointing  to  the  exact  scat  of  the  tumor  are  absent,  so  that  a  gro*^*"^ 
situated  in  one  of  the  hemispheres,  and  suf^eiently  small  so  a*  not  to 
compress  the  mlfldle  lolx*,  is  unattended  by  any  sj>ecial  hjcalizing  syWi»* 
toms.     The  most  pninounced  and  constant  k)calizing  symptoms  of  tumor 
of  the  middle    lobe    are    the    disturbed    muscular  moveraentis,  HiJii|'*^ 
largely  to  the  legs,  but  observed  to  a  less  extent  in  the  trunk, 
gait  is  rei^liug,  tlie  patient  hits  a  subjective  sensation  of  insecurity 
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the  upright  position,  and  walks  with  short  steps  and  feet  widely  sepa- 
rated. In  standing,  especially  if  the  feet  are  held  near  tt)gether,  the 
body  sways  to  and  fro,  and  in  some  cases  there  is  a  tendency  to  fall, 
apparently  by  forced  movements  in  one  direction,  whenever  the  equi- 
librium is  lost.  Forced  movement  backward  is  said  to  be  less  frequent 
than  forward  or  to  one  side.  The  gait  is  uncertain  or  zigzag,  and  very 
much  resembles  that  of  a  drunken  person,  and  has  received  the  name 
of  cerebellar  titubation.  When  the  patient  is  in  a  recumbent  position  the 
legs  are  moved  fairly  well,  thus  differing  in  this  respect  from  the  ataxia 
of  posterior  spinal  sclerosis.  The  knee  jerks  may  be  normal,  increased,  or 
absent.  They  are  often  variable,  and  rarely  present  continuously  unless 
the  tumor  is  situated  well  forward  and  compresses  the  pyramidal  tracts. 
A  tremor  is  occasionally  observed  in  the  arms.  When  tne  tumor  invades 
the  peduncles  or  is  situated  in  the  anterior  portion  of  the  middle  lobe 
cranial-nerve  symptoms  are  usually  present.  Forced  movement  or 
staggering  toward  one  side  seems  to  be  common  in  tumors  of  one  middle 
peduncle,  the  turning  of  the  body  being  more  frequent  from  the  side 
corresponding  to  the  scat  of  the  growth  than  toward  it ;  but  the  cranial- 
nerve  symptoms  in  such  cases  correspond  in  situation  to  the  side  of  the 
tumor.  Nvstagmus  occurs  from  some  irritative  lesions  of  the  cere- 
bellum,  ani  is  probably  not  infrequent  in  tumors  of  the  superior  pe- 
duncles. In  tumors  of  the  latter  situation  ophthalmoplegic  symptoms 
are  common.  When  the  middle  peduncles  are  the  seat  of  the  growth,  the 
sixth,  seventh,  and  eighth  cranial  nerves  are  not  infrequenuy  affected. 
Tomora  of  one  peduncle  usually  involve  one  side  of  the  middle  lobe  of 
the  cerebellum.  If  the  tumor  is  in  the  upper  and  anterior  portion  of 
the  middle  lobe,  the  symptoms  are  bilateral  and  pontile,  and  if  it  is 
principally  on  the  under  surface  of  this  lobe,  the  medulla  is  affected, 
presenting  symptoms  of  pseudo-bulbar  paralysis,  with  sensory  or  motor 
phenomena  and  disturbance  in  articulation,  respiration,  deglutition,  and 
the  heart's  action,  together  with  polyuria  and  glycosuria  in  some  cases. 
Starr  states  that  it  is  impossible  to  differentiate  a  tumor  of  the  superior 
pifiiincle  of  the  cerebellum  from  one  of  the  corpora  quadrigemina,  as 
Wh  are  attended  by  nystagmus  and  jiaralysis  of  the  ocular  motor 
mu-ic'les.'  Bruns  l)elieves  the  ophthalmoplegia  will  precede  the  ataxia 
when  the  tumor  is  in  the  corpora  quadrigemina,  and  the  order  of  the 
appearance  of  these  two  symptoms  will  be  reversed  when  the  growth  is 
ill  the  cerebellum.' 

Plate  VI.  shows  the  relation  and  position  of  the  cranial  nerves  in  the 
iilferent  fossse.  Tumors  of  the  base  strictly  limited  to  the  anterior  fossa 
vould  only  affect  the  olfactory  nerves,  but  such  growths  not  infrequently 
xtend  backward  and  compress  the  oi)tic  nerve  or  even  the  chiasma,  pro- 
lucing  unilateral  loss  of  sight  or  bitemjwral  hemianopsia.  Mental  symp- 
rjins  may  result  from  compression  of  the  frontal  lobes.  Tumors  of  the 
aid<lle  fossa,  if  situated  near  the  sphenoidal  fissure,  may  paralyze  all 
he  motor  nerves  of  one  eye,  and  compress  the  first  division  of  the  fifth 
lerve,  causing  ophthalmoplegia,  anesthesia,  and  pain  in  the  region  of 
he  distribution  of  this  division  of  the  trigeminal  nerve,  together  with 
irophic  changes  in  the  eye.     In  one  such  case  recently  observed  by  me 

'  Serroun  Diteanfs  by  American  Authors,  p.  500. 
'  .inn.  Univ.  Med.  .Sei.,  1895,  vol.  ii.  A-40. 
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the  optic  dii«k  remaineil  normal,  and  tsight  was  only  impaired  from  the 
trophic  ohaiiges  in  the  cornea  up  to  tlio  time  of  the  |>atient'?  death, 
whirh  (K-onrrcd  tVuui  a  lar^e  intmcranial  hemorrhage  in  the  opp<xsiie  siili* 
of  the  Ijrain.  TIip  Gasjierian  gangliHri  and  all  the  divisions  of  the  fifth 
nerve  are  favorahly  .situated  to  [w  eonipiTssetl  hy  tumors  in  the  middl** 
fotjsii.  Tuntors  of  the  posterior  fos^i  injure  the  cranial  nerves,  pons,  autl 
medulla,  and  produce  many  of  the  «ymptoms  of  tumors  in  the  medulk 
or  pons — with  these  differences,  that  tumors  in  this  fossa  affect  the  nervts 
before  they  do  the  pons  or  medulla  ;  in  jiandysis  of  the  sixth  nen*e  from 
injury  to  its  trunk  the  conjugate  fibres  kA'  tlie  internal  rectus  of  the  other 
eye  are  not  affected,  as  in  nuelenr  ])aralysis  of  this  uer\*e ;  and 
seventh  and  eighth  nerves  are  usually  affected  by  the  same  lesion,  a^ 
lie  near  together  at  the  base. 

The  DiAGNOHis  of  multiple  tumors  is  fitHpiently  impossible,  as 
growth  tliat  gives  rise  to  the  kx'alizing  symptoms,  when  such  sy 
toms  are    pirsent,  is    often    the  only  one   sus^iected    during   life, 
cases   in    which    no    localizing   symptoms   are   observed   it   is  beyond 
human  skill  even  to  suspect  more  than  one  tumor,  no  matter  how  num* 
erous  and  well  marked  are  the  general  symptoms  of  an  intracerrbi 
growth.     It  is  only  in  the  {vw  instances  in  whicli  the  two  distinct 
of  localizing  symptoms  develop  that  multiple  tumors  can  be  diagm 
cated. 

After  satisfying  ourselves  of  the  seat  of  the  tumor,  the  next  qnc«t 
to  answer  is,  AVhat  is  it,s  natuiv?     In  only  a  few  castas  is  it  possi 
determine  with  any  degree  of  certainty  the  exact  nature  of  tJie  _ 
The  presenc*'  of  a  growth  in  some  other  portion  of  the  body,  or 
history  of  the  removal  of  one,  the  jmtliological  character  of  which  t^ 
known  to  be  caiu*erons  or  sarcomatous,  in  a  |>ei*son  suflTering  fronnuJ 
intnxcranial  tumor  would    be   very  strong  evidence   of  the  secoiKUry 
growth  being  of  the  same  nature  as  the  primary  one,  but  it  must  notb'* 
aeee|)ted  as  cunclusive.' 

Evidences  of  syphilis  or  tuberculosis  in  jx'rstms  stiftering  fi 
tumors  of  the  brain  suggest  the  nature  of  these  growths.  In  adults^ 
eviilcnces  of  tuberculosis  in  other  portions  of  the  luxly  arc  usi 
present  when  the  cerebral  growth  is  tuln^rcular,  but  in  chiblrcn  t 
arc  often  absent.*  Syphilitic  ccre1>ml  growtfis  an*  rarely  if  ever  dii' 
inherited  syphilis.^  It  shoidd  be  borne  in  mind  that  the  secoi 
symptoms  <4*  syphilis  iuive  been  frcf|yently  absent  in  [K'rstms  who 
the  sultjccts  of  cerebral  syphilis.  The  most  common  cerebral  gro"^^ 
in;  chiUircn  is  the  tubercular.  The  cerebellum  is  rarely  the  sea*^  . 
syphilitic  growth,  hut  the  tubercular  and  the  gliomata,  es{>eciall^»i^  ^ 
children,  conunonly  «M.>cur  here.  Growths  in  the  cortex  are  usi^fc-^' 
syphilitic,  tubercular,  or  sarcomatous:  the  last  is  usually  on  iJie 
face  of  the  brain,  (iliomata  and  siircomata  frequently  occur  in 
centrum  ovale,  and  may  subsequently  involve  the  cortex.  A 
slowly   growing    tumor   in    the   cM?ntrum    ovale   i.s   probably  a  g\m^^ 

'  In  a  report  nf  "  Three  Cases  of  Atscess  of  the  Brain,"  made  br  roe,  TVcnu. 
CW/.  of  Phtfu.^  Pliiln.,  3d  .M'lies,  vol.  vi..  1883,  p.  77,  is  described  one  which  occun 
R  putiont  Ixyond  mtdille  life  who  had  had  n  cancerous  tumor  removed  fninj  the 
•  year  U-fore  the  development  of  cerebral  suppuration. 

'i.iuwers:  g.  r.  'Brarawell:  f .  ( 
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an  encapsulated  sarcoma.  The  effect  of  treatment,  especially  the 
iirivphilitic,  is  of  little  value  in  deteriiiiniiii^  tiie  nature  of  the  growth 
jjejij?  the  iruproveineiit  is  very  jgreut  and  run  be  iiiiiintaioed  hy  such 
S>clieati«»n.  It  is  probable  that  the  syin[tloiiis  in  tiiost  forms  of  ccre- 
m1  tumors  in  tiu'  early  sta}re.<  of  tliese  growths  will  Ir'  iiivftraldy  mod- 
1^  by  antisyphilitic  treatment.  I  have  seen  marked  improvement 
Uow  such  medication  in  the  case  of  cysts,  sarcomata,  and  gliomata. 

Bkbilitic  ttmiors  in  tlieir  late  stages  will  not  respond  much  to  the  se- 
ed s|iecific  agents. 

Pr<k;nosI8. — With  rare  exceptions  the  prr^nosis  is  absolntely  hope- 
IB  in  all  forms  of  intracranial  tumors,  except  in  the  tulxMVular  and 
yhilitic  varieties,  provided  surgical  interference  is  of  no  avail.     In 
Idrei)  tubercular  growths  are  more  likely  to  Ijeeonie  arrested  than  in 
b  adult.      If  the  tumor  has  attained  nineli  size,  nothing  more  than  u 
|lip>rary  arrest  can  be  bojwd  fur  i/xcc|)t  in  rare  cases,  and  even  the 
isller  growths    rarely  yiehl    to   trealnient,  although  fx-casionally  an 
|Kirent  ctire  does  lake  place.     I  have  seen  one  such.     A  recurrence  of 
I  symptoms  is  always  to  be  feared  in  such  cnscs.    While  the  syphilitic 
O^v'ths  are  the  only  ones  that  aiv.  pr()bably  amenable  to  direct  nicdica- 
tl,  »  recurreuce  of  the  tumor  or  the   mvages  of  syphilis  in  another 

ri  are  to  be  fearcil  in  all  eases.  It  should  l>e  rememl^>ered  that  while 
^n>wth  may  be  entirely  absork'd,  the  lesions  caused  by  its  j»rcsenee 
lUiie  brain  are  non-specific  and  are  uniurtuencefl  by  antisyphilitic  niedi- 
doii ;  therefore,  in  eases  in  which  |)aralysi>  has  i>crsisted  for  some  time 
I  removal  of  the  tumor  does  imt  result  in  the  cure  of  the  secondary 
Sons.  The  earlier  jiroper  treatment  is  instituted  in  sypliilitic  tumors 
^tbe  brain,  atid  the  more  vigorously  it  is  pushed,  the  Ix^tter  the  prog- 
WLB.  It  is  in  the  early  stages  of  these  lesions  tliat  an  absolute  cure 
1^  often  be  preilictc<l,  so  far  as  the  removal  of  the  growth   is  eon- 

b«'<b 

k Treatment. — While  in  the  vast  majority  of  cas<.'s  little  can  be 
H.'  for  the  |R'rmanent  ivlicf  of  the  |iatient,  yet  by  judicious  manage- 
nl  much  may  be  accomplished  to  make  life  less  intolerable.  We 
ptdd  guard  against  takiug  twi  gloomy  a  view  of  the  prognosis,  and 
iting  satistied  as  so<ni  as  tiie  diagnosis  of  the  tumor  has  been  made 
P  it*  hx'ation  determined.  The  treatment  >hould  \w  ditfercut  in  the 
fly  ft;iges  of  intracranial  growths  fnMu  that  which  must  be  adojited 
ler  they  have  attained  crmsiderable  size  and  resulted  in  much  damage 
the  brain.  In  the  early  eourst*  of  the  disease,  unless  we  can  positively 
f  that  the  wn^bral  growtli  is  not  sypliilitie — wbjeh  is  ran'ly  possible 
pota:!i^ium  i<Klide  or  mercury,  or  both,  should  be  cmjvloyi'il.  The 
later  the  evidence  of  the  activity  of  the  morbid  priK-css  in  sy|<hilitie 
|on^  the  greater  are  the  probabilities  that  mercury  will  accofn|)lish 
■V  thun  pota.s.sium  imiide,  and  the  reverse  has,  in  my  ex|ienenee, 
|DC<]  to  hold  gcMxl,  even  in  eases  in  which  the  initial  lesion  dates  back 
h''  «»ne  or  two  years.  If  mercury  is  employed,  the  blue  rtintment 
Itild  be  thoroughly  rulilied  into  the  skin  night  and  morning,  and  the 
fti?  kept  covered  by  railed  silk  or  flannel.  This  is  one  of  the  most 
ftrtive  methixls  of  bringing  the  system  luider  the  iuJbicnee  of  the 
jdiciiic.  In  giving  mercury  for  constitutional  clfect  the  gums  should 
well  rubbed  with  a  stiff  brush  night  and  morning  to  prevent  saliva- 
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turn  (X'currtnjL!:  l>efore  the  fihjwt  of  tlir  tix'atniunt  has  bcon  accompli -.hiU 
If  potas.'^iiim  i(jdiilc  is  cmjiluyt'ii^  the  dose  lo  begin  with  shoukl  be  abuui 
ten  jj:rains  thriee  daily  in  from  four  to  six  ounces  of  water  an  hour  after 
meals.  The  practice  of  giviiijj  this  a^ent  before  meals,  in  my  cxperi- 
ence,  cannot  be  too  severely  ciimlciiined.  It  is  more  nipidly  abs^jrlxil 
if  ^iveu  when  the  slonmeh  is  empty,  but,  nnfortimately,  g«striti«  is 
soon  si't  np,  imd  the  |Kitient  in  nianv  cases  becomes  nnable  to  take  tlic 
drug.  The  dose  of  potassium  icKlide  should  be  increased  from  one  to 
five  grains  duily  until  the  symptoms  begin  to  yield  or  the  tolcraiict*  of 
the  jwitieut  is  reached.  If,  however,  the  patient  does  not  manifest  some 
improvement  in  two  weeks  from  c>ne  of  these  drng-s  pnshe<!  to  the  iMiim 
of  tolcninecj  it  slioidd  lie  ttiseontinned  and  the  otlier  tried.  If  neither 
alone  ^ives  the  desired  relief,  they  shcmld  both  l»e  t-niploycd  at  the  ^ami' 
time.'  Six  weeks  will  be  snHicieut  time  in  which  to  determine  whether 
any  good  can  be  aeeomplished  by  antisyphilitie  agents,  and  if  at  tk* 
end  of  that  time  no  iniproverneut  has  occurred,,  it  is  useless  to  suiijwt 
the  patient  U*  fiirtiier  treatment  of  this  kind.  If  benefit  does  fKnnir 
from  autisypliiiitie  agents,  are  we  to  conclude  that  the  tumor  is  sjiecifii" 
in  character?  By  no  means.  In  many  forms  of  tumor  the  condition  of 
the  iKitietit  temporarily  improves  under  the  use  of  mereur\'  or  ptitass'ium 
icHlidc,  or  from  a  combination  of  both.  If  improvement  shouM  wa* 
while  giving  antisyphilitic  treatment,  the  quantity  of  the  medicine  should 
be  increased  for  a  week  or  two,  and  if  there  is  no  regression  of  the  gynifH 
toms,  it  is  fair  to  eonelnde  that  tlie  growth  is  either  nut  sjK'<-ific  or,  if  it 
is,  further  treatment  will  accomplish  nothing.  In  syphilitic  subjwiJiit 
maybe  necessary  to  imj>rove  the  mitrition  when  anwmia  is  well  nmrkwl 
l>efore  antisyphilitic  metb  eat  ion  will  accomplish  anything.  Intkclatp 
stages  of  brain  tumor  it  is,  to  say  the  least,  cruel  to  subj<.'ct  a  patient  to 
a  prolonged  course  of  antisyphilitic  treatment.  Even  if  there  is  evcrj' 
probability  of  the  cerebnil  growth  being  syphilitic,  p«:»tassium  iojiid^" 
and  mercury  should  not  be  continued  if  improvement  is  not  appareoi 
sot)U  after  beginning  these  agents. 

Persons  sullering  from  tnl>erenlar  growtlis  do  best  under  a  generj^^ 
and  nutritions  diet,  genera!  tonics  consisting  of  eod-liver  oil,  imn,  quin^^^^' 
and  arsenic,  together  with  plenty  of  fresh  air.    Arsenic  has  been  ret?**''* 
nien<led  in  sarcomata  of  the  bniin.  . 

In  all  classes  of  eas<'s  relief  from  special  symptoms  is  often  ^  **" 
maudeil.  These  are  generally  heiidaehe,  vomiting,  and  convuh?-*-**"^ 
Heaelache  may  frequently  be  lessened  or  preventetl  by  keeping-  ^ 
bitwels  oj>en  freely  each  da3%  by  |myiug  strict  attention  to  the  cU  ^^."  ^ 
ive  organs,  and  by  avoiding  everything  possible  likely  to  cause  a^f^  *  ^ 
creased  syp}>ly  of  bhmd  to  the  bnun.  Cold  to  the  head  in  the  for^^^**^! 
an  ice  poultice  (equal  parts  of  bran  and  pounded  ice),  with  a  mu^:^^^ 
planter  at  the  mqw  of  the  neck,  often  relieves  an  annoying  ^'^***^^^^^^ 
Ijocai  abstraction  of  blotnj  Ironi  the  head  by  means  of  lei'eheg.  | 
relief  in  some  cases.  Cannalns  imlica,  either  alone  or  in  combina 
with  other  agents,  will  often  make  the  pain  bearable.  To  be  ett'eeti 
must  be  given  so  as  to  obtain  its  physiological  effects.     Even  whei 

*  In  fases  in  wliich  the  jnitinl  lesion  (iates  bttck  sercral  yeurs,  but  in  which  ll^ 
more  or  les*  evidence  of  uctive  irritative  processes  going  on  in  the  brain,  mervu*^ 
potassiuiu  iodide  should  he  enipluycd  from  the  iStni, 
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pain  is  great,  ten  to  fifteen  grains  of  antipyrine,  phenacetine,  antifcbrine, 
and  J  to  i  grain  of  the  English  extract  of  cannabis  indica  or  ten  min- 
ims of  the  normal  liquid,  will  sometimes  give  relief.  The  dose  may  be 
repeated  every  three  or  four  hours  for  several  doses,  provided  there  are 
no  contraindications  and  the  precaution  is  taken  to  give  caffeine  citrate 
as  a  cardiac  stimulant.  If  it  becomes  necessary  to  resort  to  any  of  the 
preparations  of  opium  for  the  relief  of  headache,  codeine  or  bimeconate 
of  morphine  should  be  given  the  preference.  Codeine  will  not  be  effect- 
ive in  j»ome  ca.ses.  The  bimeconate  of  morphine,  in  about  the  dose  of 
the  sulphate,  should  be  employed.  As  a  rule,  as  little  opium  or  any  of 
its  preparations  should  be  given  as  possible.  Vomiting  will  often  yield 
to  cold  applied  to  the  head  and  a  mustard  plaster  placed  over  the  back 
of  the  neck  and  another  over  the  pit  of  the  stomach.  Sometimes 
twenty  or  thirty  grains  of  chloral  hydrate  given  in  a  starch-water  enema 
afford  prompt  relief  both  from  vomiting  and  convulsions.  In  severe 
and  intractable  cases  morphine  hypodemiically  is  necessary  for  the  relief 
of  the  vomiting  as  well  as  of  the  convulsions. 

When  and  in  what  cases  should  surgical  interference,  either  for  the 
removal  of  the  growth  or  for  the  relief  of  pain,  be  recommended  ?  A 
tumor  situated  in  the  cortex  or  immediately  below  it,  over  the  entire 
opper  and  lateral  regions  of  the  brain,  and  in  portions  of  the  anterior 
and  middle  fossae,  is  accessible  to  the  surgeon,  and  it  is  probable  that 
a  growth  could  be  removed  with  safety  to  the  patient  from  any  portion 
of  this  entire  area  with  the  iwssible  exception  of  the  cerebellum  ;  and  I 
should  not  exclude  all  parts  of  this  were  it  jwssible  to  locate  a  growth 
in  the  posterior  portion  of  the  cerebellar  hemispheres.  If  the  tumor, 
supposing  it  to  be  syphilitic,  or  even  tubercular,  should  not  yield  mate- 
rially to  the  medication  in  six  weeks  or  two  months,  it  should  be  sub- 
jected to  an  operation  for  its  removal  if  there  are  no  contraindications. 
Xo  one  wouhi  think  of  endeavoring  to  remove  a  carcinoma  or  a  mela- 
notic sarcoma  from  the  most  accessible  region  of  the  brain  if  the  diag- 
nosis of  the  nature  of  the  tumor  was  possible  or  strongly  probable.  En- 
capsulated sarcomata  and  cysts  *  afforcf  the  best  prospects  for  relief  by  the 
knife,  but  one  of  the  most  brilliant  results  tliat  it  has  been  my  good 
fortune  to  witness  in  brain  sui*ger}'  followed  the  removal,  by  Parkhill, 
»f  a  large  infiltrating  glioma  from  the  jwrietal  and  Rolandic  regions 
of  the  brain  in  the  |x?rs<m  of  a  physician  conjointly  attended  by  us.  If 
the  growth  is  operable  and  will  not  respond  to  internal  medication,  it 
sbrmid  l>e  removed  early  to  obtain  the  best  possible  results.  Trephining 
for  the  relief  of  h(^<lache  and  intracranial  pressure  has  been  resorted  to 
in  a  nnmb<*r  of  instances  with  apparent  benefit.  The  button  of  bone 
^^hmiM,  if  possible,  be  removed  from  the  part  that  is  nearest  the  seat  of 
the  intense  pain. 

*  Since  vritinur  the  above  statement  two  of  my  patient^;,  from  whose  brain  cysts  had 
»«e*n  reiiK>ve<i,  have  developed  nntowanl  symptoms  several  months  after  apparent  recovery 
>*»fn  the  <(i]rgira]  operation.  (.See  also  Starr's  remarks  on  cysts  of  the  brain,  Med.  Jiecord, 
•\b.  1,  1S96,  p.  147.) 
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EPILEPSY. 

By  FREDERICK   PETERSON,  M.  D. 


fYMs. — Epilepsia ;  Falling  sickness ;  Fallsucht  (Ger.) ;  Morbus 

leer,  TEpilepsie  (Fr,) 
Definition, — Epilepsy  nuiy  be  iletiiie*!  as  a  clirouie  disonler  of  the 

avbral  cortex,  usimlly  functiomil»  sometimes  organic,  ehanicterizetl  by 
riodical  attacks  of  loss  of  consciousness  with  or  without  convulsions, 

id  occasionally  by  mi'ntal  exeitcniient. 
The  view  communly  entertniucil  at  present  is  that  an  epileptic  or 

ilamptic  attack  is  a  katabolic  discharge  of  nerve  centres.  Toe  convul- 
ns  nf  infancy  and  the  wcasional  convulsions  of  adult  life  are  to  be 
iked  n|H»n  as  a  symptom  of  a  great  variety  of  pathological  conditions, 

ich  as  morbid  states  of  the  bhxwl  or  vascular  apparatus,  trauma  or 
ipl asm 6,  giving  rise  to  direct  irritation  of  the  epiteptogeuetic  centres, 
reflex  causes  a<"ting  indirectly.     The  j»eri<Mlical   rcrurrence  of  such 

izures  constitutes  epilepsy.     Hence  rpih'psy  should  jjorliaps  tuit  he  con- 

deretl  as  in  itself  a  disc^ase,  hut  rather  as  a  symptom,  and  the  more 

psely  we  look  into  the  |>atlnjgcny  of  our  cases  of  epilepsy  tlie  more 
rtrict<?d  grows  the  class  whit?h  we  designate  as  idio^tathic  or  essential 

■lepsy. 
Idiopathic  is  a  qualification  applied  to  epilepsy  in  which  the  patho- 
ical   nasis  is  as  yet  unkuuwn,  an«l  it  >till  im*bules  the  nuyority  of 
es,  f<«r,  although  the  syndronte  i>f  epilepsy  has  been  described  as  a 

IBeade  from  the  most  ancient  times,  we  are  not  yet  very  near  a  solution 
ite  real  pathohjgy.     We  have  been  able  to  se|Mirate  a  small  group  of 

K~  anic  and  toxa?niic  cases,  but  the  essential  i*r  idio[K\thic  form  must  be 
I  rcganlefl  jis  a  fuurtioTial  disonler  until  our  untiring  pathologists  of 
present  day  shall  discover  for  us  its  true  cause. 
Epilepsy  is  a  very  ctimmon  nervous  disease,  and  it  is  estimated  that 
aff'ect.s  1  in  500  |>ers<:ms. 
EtiouxjY- — Hereility  plays  a  very  imjMirtant  nMe  in  epilepsy.  In 
analysis  of  1450  cases  Gowers  fcHuul  a  fanuly  history  ol  epilepsy  in 
o  thirds,  of  insanity  in  one  third,  am!  of  both  in  one  tentlt  of  the  cases. 
Ijere  are  otlier  neurojwtliic  condittons  in  the  ancestru-s  which  may  he 
rreninners  of  epilepsy  in  the  descendants  such  as  neunisthenia»  hysteria, 
id  even  chorea.  Where  tliere  is  a  neuropathic  basis  it  would  seem  that 
ie  females  are  more  apt  to  suffer  than  the  males.    As  many  as  14  cases 
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of  epilepsy  in  four  generations  of  one  family  have  been  reported.  An 
hereditary  relation  between  phthisical  or  gouty  diatheses  and  epilepsy, 
though  once  credited,  has  not  been  sustained.  It  is,  however,  different 
with  alcoholism  and  syphilis.  Alcoholic  inebriety  not  only  often  leads 
to  epilepy  in  the  individual,  but,  aside  from  that,  is  a  frequent  cause 
of  the  disease  in  the  immediate  descendants  of  an  inebriate  parent  In- 
herited syphilis  is  a  probably  not  infrequent  factor  in  the  etiolog)'  of 
epilepsy.  When  instability  of  nervous  organization  is  prepotent  in  a 
family  consanguineous  marriage  may  give  rise  to  epilepsy  in  the  children, 
as  well  as  to  other  nervous  or  mental  disorders. 

It  is  a  curious  fact  that  while  in  infantile  convulsions  males  are 
more  frequently  affected  than  females,  in  epilepsy  the  reverse  is  the  case, 
afflicted  females  being  slightly  in  excess  of  males. 

As  regards  age  of  onset,  all  authors  agree  that  by  far  the  majority 
of  cases  of  epilepsy  begin  before  the  age  of  twenty  years.  Gowers  states 
that  one  eighth  of  his  cases  began  during  the  first  three  years  of  life, 
and  nearly  one  half  between  the  ages  of  ten  and  twenty  (especially 
around  the  age  of  puberty).  The  number  gradually  decreases  after  the 
age  of  twenty,  though  the  disease  may  manifest  itself  in  old  age  (over 
seventy).  I^ate  epilepsy,  or  epilepsia  tarda,  is  tlie  name  given  to  epilepsy 
beginning  after  the  age  of  forty. 

Where  there  is  an  hereditary  convulsive  tendency  in  an  individual 
one  convulsive  seizure  seems  in  a  manner  to  prepare  the  epileptogenetic 
centres  for  a  repetition  of  an  attack,  until  a  true  habit  of  discharge  is 
acquired.  The  first  convulsive  seizure  in  an  epileptic  series  is  generally 
ascribed  to  some  immediately  exciting  cause.  It  is  doubtless  true  that 
the  more  carefully  we  study  the  etiology  of  our  cases  the  more  we  come 
to  separate  the  essential  or  idiopathic  class  from  that  in  which  the  real 
cause  is  discovered.  At  the  same  time,  the  immediate  causes  are  gen- 
erally of  less  importance  than  the  remote  hereditary  predisposition, 
particularly  in  the  idiopathic  class.  An  exciting  cause  will  be  found  in 
perhaps  40  per  cent,  of  the  cases.  The  influence  of  infantile  eclampsia 
in  inducing  epilepsy  is  considerable,  for  of  cases  beginning  in  infancy 
some  three  fourths  are  ascribed  to  ordinary  infantile  convulsions.  These 
infantile  convulsions  are  due  to  rickets  in  30  to  40  ])er  cent,  of  cases,  to 
febrile  and  toxsemic  causes,  to  anaemia  and  exhaustion,  and  to  reflex 
causes  (chiefly  dentition  and  gastro-intestinal  irritation).  Often  infen- 
tilc  convulsions  are  the  result  of  meningeal  hemorrhage  also,  occurring 
during  labor,  and  the  epilepsy  developing  from  this  may  exist  in  con- 
junction with  idiocy  or  with  cerebral  palsy,  with  hemianopsia,  with  a 
mere  vestige  of  one  of  these  organic  conditions,  or  without  a  trace  of  the 
involvement  of  other  than  epileptogenetic  centres. 

Mental  stress  of  one  kind  or  another  is  a  common  exciting  cause  of 
epilepsy,  and  among  such  stresses  figure  lai^ly  excitement,  anxiety, 
and  fright.  The  latter  is  a  i>articularly  frequent  cause  in  children  and 
adolescents ;  which  is  not  to  be  wondered  at  when  we  consider  thenQarkw 
effects  of  alarm  on  the  nerve  centres  of  the  young. 

Blows  or  falls  upon  the  head  are  productive  of  epilepsy  in  two  ^"ay^* 
firstly,  by  the  mere  effect  of  concussion  in  disarranging  the  delicate  nerve 
centres  in  those  predisposed  to  the  disease ;  and,  secondly,  by  direct  oiigan'*' 
lesion  of  the  cerebral  cortex  (depressed  fracture  of  the  skull,  neoplasntf* 
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>mpres8ion,  and  laceration  of  cortical  tissue).     In  thi.s  connection^  too, 

it  i:?  well  to  bear  in  mind  tluit  orj^inic  injtirv  to  any  jmrt  i>f  tlie  ctTcUnil 

loortex  may  induce  epilepsy.     It  need  not  neeessiirily  Iml'  of  the  liolandic 

ITtni,  for  lesions  uf  tlie  anterior  or  posterior  parts  of  the  brain  may 

Icxctto  epileptic  convulsions  J)y  the  irradiation  of  disehar^'c  from  sucli 

f parts  to  the  motor  atviis.     CirenniscribcHi  injnries  to  the  Kolandic  area 

[are  apt  to  esiuse  (but  do  not  neccHtsarily  do  so)  local  epilepsy  or  convnl- 

fions  tM?ginning  locally. 

Acute  diseases  give  rise  to  epilepsy  often  by  actual  orjcranic  lesion 
[(throrabfwis  or  embtJisni),  but  more  often  probably  by  the  irritation  of 
toxin  in  the  bl<>fMb     Among  thes<'  acute  diseas<*s  may  l>e  mentifined 
rlet  fever  especially,  and  nu-asles,  typh<^id  fever,  and  cerebro-spinal 
[tnenin^tis.     Aside  from  the  toxin  of  acute  dist'ase,  we  have  also  among 
**"rect  exciting  factoi"a  in  epilepsy  the  etlet'ts  of  the  long-con tinne<l  action 
nJWch  poisons  as  alcohol,  lead,  autipyrine,  and  cficaine.      I 'iitri.' furtive 
"or  fermentative  prinbicts  in  the  gastrcKintestinal  tract,  giving  rise  to 
aiiU:»-intoxicati(ni,  doubtless  imluce  epilepsy  at  times. 

The  rare  cases  of  epilepsy  due  t<i  diabetes  (epilepsia  acetonica)  and 
^-jenal  diseaiv?  (often  without  acute  ura*rntc  symptoms)  deserve  mention 
■liere.  Inhcrite<]  syphilis  has  already  been  mentioned  as  a  cause; 
^^cqoired  syphilis  i.s  rarely  a  factor  except  Ijv  organic  lesion  (gumma  or 
meningitis). 

Sunstroke  is  sometimes  given  as  an  exciting  cause,  as  arc  also  mastiir- 
lliQtion,  sexual  excesses,  and  menstrual  disturbances;  but  their  iuHuenoe 
fMn  factors  is  open  to  discussion.  Uterine  and  ovarian  diseases  are 
finely  d(niblful  exciting  causes  of  epilepsy. 
The  so-called  reflex  epilepsies  must  l>e  rare,  for  in  over  1200  eases  I 
[ill  but  few  which  could  be  thus  tridy  designated.  In  infants  and 
children  retlfx  eclampsia  is  of  course  a  phenomenon  of  tsimmon  observa- 
tion, and  such  I'clampsia  may  be  a  forerunner  t*f  true  epilepsy,  I  have 
_lio  doubt  tliat  there  are,  however,  cases  of  this  disease  in  which  the  excit- 
Hbig  cause  is  of  a  reflex  nature,  {lue  perhajjs  to  intestinal  worms,  to  old 
^Bicatrices,  to  genital  disonlcrs,  to  naso-pharyngcal  affectiims,  aiul  to  eye 
Hbr  ear  troubles,  for  most  autliors  mention  these  as  possible  factors. 

There  are  causes  which  at  times  serve  to  induce  individual  seizures 
in  a  person  aittictcHl  with  epile|»sy,  an<l  amtmg  such  are  digrstive  dts- 
irbances  due  to  overeating  or  the  eating  of  impro]H*r  foiKl  ;  emotiitnal 
ftxcitement;  staying  in  an  ill-ventilated  and  crowded  room;  sudden 
"  itemiption  of  some  course  of  treatnient  {bromides) ;  and  disturbances 
of  the  genend  health  of  the  patient. 

pATiifKiKNE-sis. — I  have  aln  luly  referred  to  the  fact  that  epilepsy  is 

[)roUd)ly  a  katiibolic  discharge  of  m.-rve-cells  in  the  cortex  of  the  brain. 

lackson  has  taught  that  there  are  tliree  levels  froiu  wiiich  such  discharges 

ay  CKxnir — fn»m  the  cells  of  the  ponto-l)ulbar  rcgictn  ;  from  the  Kolandic 

irea  ;  and  from  a  level  (purely  speculative  on  his  part)  whicli  he  believes 

I  exist  in  the  frontal  lobes,  and  to  be  the  supreme  c( uit rolling  cent rt*  of 

-motor  functions.     What<'V*'r  may  be  the  merits  of  this  author's 

.iig  and  suggestive  tln'ory,  I  feel  that  from  the  pmctical  point  of 

riew  we  must  consider  epileptic  convulsions  as  having  tlieir  seat  of  origin 

the  cortex.     The   primary  seat  of  the  discharge  which   ultimately 

the  motor  areas  may  be  an  irritation  in  any  part  of  the  cortex. 
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whence  it  may  extend  by  irradiation  to  the  Kolandic  areas.  In  psychic 
epilepsy  probably  it  is  the  frontal  cortex  which  is  implicated.  Li  cases 
of  convulsive  seizures,  preceded  by  aurse  of  various  kinds,  doubtless  the 
original  site  of  the  discharge  is  in  the  cortical  centres  for  the  functions 
represented  in  the  particular  premonitions  in  each  case.  Some  authors 
are  inclined  to  believe  in  a  convulsive  centre  in  the  floor  of  the  fourth 
ventricle.  Jackson  considers  laryngismus  stridulus  a  convulsive  dis- 
charge from  the  ])onto-bulbar  region,  as  also  the  respiratory  fits  induced 
in  animals  by  asphyxia,  the  attacks  produced  by  convulsant  poisons 
(urea,  camphor,  curare,  absinthe,  nitrous  oxide,  and  the  like),  and  such 

Fio.  59. 


Dentition^ 
r^ftexetc. 


Jpociol  mtwclej 


Reflexes  from  peripheral 
nerves  and  ciacera 


To  musdra  of  trunk, 
arms,  and  legs 


Schematic  representation  of  the  two  convulsive  centres,  one  cortical,  the  other  P?"*?*?IflS 
which  mav  In:  acted  upon  by  direct  lesions  or  by  toxic  blood  states ;  or  occasionally  07  it»«* 
irritations' conveyed  along  bensory  fibres  from  disUnt  parts  of  the  body. 

as  result  from  injuries  to  the  sciatic  nerve  and  spinal  cord  in  guinea-pgj- 
The  following  diagram  (Fig.  69),  from  my  article  on  "  Infantile  Convul- 
sions "  in  the  Anm-ican  Text-hook  of  Diseases  of  Children  (p.  742),  illo*" 
tratos  the  two  convulsive  centres — the  ponto-bulbar  and  the  corti(»l'^ 
together  with  their  relations  and  connections,  and  shows  how  direct 
lesions  may  affect  them,  how  reflex  stimuli  may  be  conveyed  to  thcDi; 
and  how  they  may  be  irritated  by  vascular  or  blood  states. 

Assuming  that'  the  cortex  contains  the  epileptogenetic  centres,  tf*^ 
cause  of  the  irritation  inducing  the  attack  in  the  majority  of  cases  stw 
remains  to  be  discovered.     Pathologists  are  making  progress  on  td9^1 


w^mmmm^mmmmmmKvo  been  ^Ai 

awever,  any  very  a<l<Mjiiutt'  ha.si.s,  as  a  primary  vmisv  at'  nlu}\K\t\uc 
BV.  TIki  theory  of  iHitK-rfect  imtrition  of  thf  uvrvv  viAh^  and 
ctioD  ami  (li.si.'har}r«'  as  an  c^tlect  oi'  this,  is  ouv  ttiat  ap|it'aLs  strongly 
!  reason,  ami  iK-rliaps  stuily  along  this  line  may  be  pnxlucdve  of 
ble  n»sult*i  til  the  near  future. 

kTHOUXiit'Ai^  Anat<»my. — In  many  eases  of  jjeneml  and  local 
(ey,  even  in  some  ciises  snpiwstHl  to  l)e  idiupathie  efiilepsy,  real 
ic  lesions  have  l>een  fimnd.  Amonju:  tliese  are  tumors  implieating 
■rtex,  depressed  fmetiii-es,  wnunds,  einmmsi'riljed  syphilitie  pachy- 
Igitis,  Ictealized  tulK-ri-iilar  meningitis,  old  atrophies,  seleroses,  and 
I  (in  infantile  hemiplegie  epilepsy),  and  the  like.  But  die  morbid 
py  of  genuine  idiopathic  epilepsy  is  still  an  unknown  territory. 
b  nakeil  eye  the  brain  in  a  ease  of  this  kind  has  every  apinaranee 
Ing  normal,  and  even  mieroseopie  investigation  has  as  yet  revealed 
M:  very  <lefinite.  One  of  the  best  ni'  the  older  patholoji^ists  (Mey- 
■Ittaehed  importance  t<i  selerosis  of  the  eornua  ammouis,  hut  this 
I  to  exist  in  not  nmre  than  (j  per  cent,  of  the  cases.  More  reoeutly, 
ir  studies  in  this  direetion  have  been  made.  Fi-re  has  rei>orted 
[lie  conditions  in  parts  of  the  cortex  and  in  the  olivary  bodies 
Rous  to  that  of  the  e«»rnua  ammonis.  Chaslin  in  an  interestin|r  study 
mOl^  in  epileptic  hndns  a  condition  «)f  ditl'use  neiirof^Iiar  sclerosis,  a 
K  Marie,  Fere,  and  Chaslin  look  upon  such  gliosis  as  having 
ptttliologic:i!  im|M>rtancc  in  epilepsy,  and  l>e]lieve  that  the  sclerosis 
i  origin  in  s<jme  ftML'al  lesion.  Bleuler,  in  order  to  test  the  results 
kB8]in'8  studies,  examined  the  brains  of  20  chronic  epileptics.  All 
pnore  or  les^  demented.  He  found  over  the  whoh^  cortex  the  neur- 
proliferation  described  !>y  Chaslin,  but  none  in  the  olivary  bcidics, 
nearly  similar  condition  was  jiresent  tu  the  brains  of  o  idiots,  3 
s,  3  |iamnoiacs,  and  3  senile  dements  examined  by  this  author, 
reasonably,  therefore,  exclude  ditt'use  gliosis  as  a  cause  of 
Such  changes  are  probably  secondary  in  nature,  and  cannot 
irded  as  anything  more  than  new  and  helpful  patliways  made  into 
»on. 
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until  it  fills  the  nucleus,  or  the  nucleus  may  be  filled  with  two  or  three 
such  globules.  The  whole  cell  ultimately  becomes  vacuolated,  and  may 
break  down  and  disappear,  as  seems  to  be  indicated  by  the  paucity  of 
elements  in  this  second  layer  as  compared  with  the  same  region  in 
healthy  brains.  Somewhat  analogous  degenerations  are  observed  in 
other  layers  at  times,  but  not  nearly  to  the  same  extent  as  in  the  second. 
Van  Gieson  has  followed  Bevan  Lewis  in  this  species  of  investigation 
by  selecting  for  study  fresh  cortical  tissue  from  two  patients  of  Starr's 
who  were  trephined  by  McBurney.  One  was  a  case  in  which  there  was 
traumatic  epilepsy  of  four  years'  standing,  and  a  splinter  of  bone  was 
removed  from  tne  brain.  I'here  was  a  plate  of  connective  tissue  pro- 
jecting into  the  depressed  part  of  the  brain.  The  brain  tissue  seemed 
softeneid  about  it,  and  a  portion  of  the  softened  area  was  cut  out.  In 
the  ganglion  cells  degenerative  changes  were  found  in  the  protoplasm, 
which  in  some  led  to  the  entire  disappearance  of  the  cell  body.  The 
early  stages  of  degeneration  were  marked  by  the  appearance  of  hollow- 
looking  vesicles  in  the  cell  bodv.  In  a  later  stage  these  vesicles  coalesce, 
reduce  the  cells  in  volume,  deform  their  contours,  and  cause  the  loss  of 
their  processes.  There  was  a  hyperplasia  of  neurpgliar  tissue,  and  in 
the  vicinity  of  the  small  pyramids  were  clusters  of  voung  neuroglia  cells. 
In  the  second  case,  likewise  carefully  studied  by  Van  Gieson,  Siere  was 
a  cortical  cyst  beneath  a  depressed  fracture  of  the  skull  of  some  ten 
years'  standing,  giving  rise  to  a  hemiplegia  and  epilepsy.  An  analogous 
condition  of  things  was  found  in  both  cases. 

The  work  of  Van  Gieson  differs  from  that  of  the  other  authorities 
just  mentioned  in  that  his  cases  were  instances  of  marked  organic  dis- 
ease from  injury  to  the  brain,  and  the  degenerations  found  were  doubt- 
less due  to  the  eifects  of  the  trauma  upon  the  tissues  in  the  immediate 
neighborhood,  such  as  vascular  disturbance,  softening,  and  the  like. 
Similar  cell  and  neurogliar  changes  may  possibly  underlie  manv  cases  of 
idiopathic  epilepsy,  but  it  is  more  likely  that  the  molecular  cell  clianges 
are  less  gross  than  this  in  the  majority  of  cases  of  essential  epilepsy. 
At  any  rate,  the  fresh  method  of  study  of  brain  sections  and  investiga- 
tions from  the  standpoint  of  physiological  chemistry  are  doubtless  the 
avenues  which  we  must  follow  to  gain  access  to  the  mysterious  domain 
of  the  true  pathology  of  epilepsy. 

Symptoms. — The  chief  symj)toms  of  epilepsy  centre  about  the  seizure, 
and  the  intervals  between  attacks  often  offer  no  indications  of  great 
moment  to  aid  in  the  recognition  of  the  disorder.  We  shall  attempt  a 
sort  of  classification  of  the  symptoms  for  purposes  of  better  study  into  the 
following  groups :  viz.  pre-epileptic  or  premonitory  symptoms ;  symp' 
toms  during  the  seizure ;  post-epileptic  symptoms ;  interparoxysroal 
symptoms.  Many  cases  will  be  observed  that  present  no  pretMni' 
iory  symptoms,  the  patients  falling  into  their  attacks  as  if  struck  by 
lightning.  But  in  a  majority  of  the  cases  there  is  some  subjective  warn- 
ing of  the  approaching  seizure,  mental  or  physical  in  its  nature,  and  to 
this  premonition  the  name  aura  has  been  given. 

Aurce. — The  aurce  are  exceedingly  diverse  in  character.  They  may 
be  of  an  intellectual  nature,  may  arise  in  the  domains  of  the  special 
senses,  of  common  sensibility,  or  of  visceral  sensibility,  or  they  maybe 
cephalic,  motor,  or  vasomotor.     The  duration  of  the  precursory  symp" 
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s  is  variable.  Usually  lasting  Init  a  few  moments  or  minutes,  there 
8oraetime.s  premcmitiMiis  for  h<)ui->s  or  days.  It  is  nuv  for  nny  but 
psychic  aiine  to  be  of  any  Umg  duration. 

The  iiU4:lhvhiai  aura  varies  greatly  in  its  manifestations.  It  may 
tist  merely  of  a  feeling  of  uniisid  quiet,  of  absent-mindedness,  or  the 
piktient  may  beeorae  bewildered,  anxious,  restless,  and  irritable.  Instine- 
dve  desires  may  be  ttie  form  uf  premonition,  sueh  as  uimatural  hunger 
ka  strong  tendency  to  run.  The  psyehie  aura  may  take  the  form  of  a 
ireamy  st;ite,  an  emotion  of  fear,  a  partieular  idea,  a  series  of  nq>id 
reminiscene«i?,  or  a  s(»nse  of  things  being  strange  or  wrong.  8<»metiuies, 
though  rarely,  it  amounts  to  a  veritable  instinity,  the  so-ealled  pre- 
lileptic  insanity. 
The  Hp€clal~*terute  nur(r  are  j^Kirticnlarly  intt*restiug.  Visual  anne  are 
re  common  than  auditory,  while  olfaetory  and  gustatory  aune  are 
ily  exceptionally  met  witfi.  As  regards  the  Hrst  named,  tfie  premoni- 
\»  art*  usually  of  the  uaturt*  of  flashes  of  light  or  ei>K>r  or  sudden 
ndne^.  Color  six'etra  may  be  pirtieoh>red  tjr  consist  of  one  partic- 
ular color,  eommonly  libie  or  red.  There  are  sometimes  visual  halluci- 
uuiooii,  elaborate  or  simple,  pleasant  or  disiigreeable,  sueh  as  a  scene,  an 
*^mal,  a  face,  or  a  figure.  The  rtbjects  seen  ai'e  genendly  stationary, 
nigh  sometimes  mobile,  and  appear  to  approach  or  reeeile.  I  have 
lllctl  attention  elsewhere'  to  the  fact  that  the  hiss  of  sight  may  be  lietni- 
ic,  and  that  there  may  be  hemiaehromatopia  nr  homonymous  hemi- 
tc  hallucinations. 

In  an  antilogous  manner  the  auflitory  af>|)anit»s  may  be  the  seat  of 

le  premonition,  and  this,  too,  nuiy  Ik'  simple  or  elabonite,  di.sagreeable 

pleasing.     Ij<»ss  of  hearing  is  not  frequent.     The  auditory  aura  is 

iBually  a    simple    sound,    a    roaring,    crashing,    hissingj   or   wliistliug. 

^metimes  there  is  a  souml  of  talking  or  delightful  music  or  a  tumidt 

noises. 

Olfactory  premonitions,  when  they  occur,  consist,  as  a  rule,  of  dis- 

ble  odors. 
Gastaiort'  sensations  arc  the  rarest  of  sjieeial-sense  aune.      They 
plicate  svime  one  <>f  the  four  primary  fi4:'ns;itions  of  taste — salt,  bitter, 
r»  or  sweet — usually  one  of  the  first  tliree. 

The  auirF  of  romniou  sfnxibUitif  usually  consist  of  various  juirjesthe- 
I,  such  as  numbness,  tickling,  tingling  in  an  extremity,  with  a  tond- 
'.y  to  movement  along  the  s^'usory  pathway  toward  the  head.     While 
the  sensation  is  generally  of  this  simple  nnture,  it  may  lie  painful  or 

trning  in  character  or  a  sensation  of  movement  in  tlie  [)art  (with(»nt 
unl   motion).     Ft  may  begin  in  tlie  thumb,  fingers,  j)abu,  wrist,  or  leg, 
Imi,  while  commonly  centrijvetal  in  its  progress,  it  may  pass  either  up 

tdown  a  limb,  from  one  limit  to  another  tm  ttie  sauic  side,  or  across  the 
ink  to  the  op{K>site  extremities. 
The  auttc  of  viMceraf  netmhint}/  are  not  uncommon.     Indecnl,  one  of 
i  most  frequent  premonitions  is  the  so-called  "epigastric"  aura.     It 
r»ries  fmm  an  obscore  sense  of  discomfort  to  severe  pain.     It  may  be- 
lower  down  in  the  aUlomen,  in  the  middle,  or  to  the  let\  or  right, 
often  progresses  upward  toward  the  head.     Rcaehing  tlie  throat,  it 

•  "  Homon^rtnous  Hemiopic  Hallucimiliotii.,"  N.  Y,  Med.  Joum.,  Aug.  30,  1890,  »nd 
B.  31,  18^1. 
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induces  a  choking  sensation  analogous  to  the  hysterical  globus  and  to 
the  oesophageal  constriction  often  complained  of  by  melancholiacs.  Some- 
times the  aura  consists  of  this  choking  sensation  only.  The  epigastric 
aura  may  be  associated  with  a  feeling  of  nausea.  Occasionally  the  seat 
of  the  premonition  is  in  the  prsecordial  region,  and  may  be  painful  or 
consist  of  palpitation. 

Cephalic  aurce  consist  of  vertigo,  more  or  less  headache,  a  sensation 
of  weight  or  pressure  or  of  a  feeling  of  sleepiness.  SensatiDns  of  giddi- 
ness are  among  the  commonest  premonitions. 

Motor  aurcB  may  present  themselves  as  simple  twitchings  in  die  ex- 
tremities, trunk,  neck,  or  face,  as  general  tremor,  or  as  palpitation,  spasm 
of  the  glottis,  strabismus,  or  retching.  Sometimes  the  twitching  in  an 
extremity  is  the  real  beginning  of  the  general  spasm,  as  in  the  case  of 
local  epilepsy,  when  it  is  well  called  a  "  signal "  symptom.  Loss  of 
power  in  the  extremities,  a  veritable  paresis  or  paralysis,  occurs  as  a 
warning,  but  is  rare.  The  execution  of  elaborate  movements,  such  as 
running,  turning  round,  jumping,  or  tossing  the  arms,  belongs  to  the 
category  of  motor  premonitions. 

Under  the  head  of  vasomotor  auras  are  comprised  such  symptoms  as 
general  chilliness,  general  sensation  of  heat,  pallor,  and  coldness,  or  con- 
gestion and  sweating  of  the  extremities. 

While  the  above  constitute,  in  the  main,  all  of  the  warnings,  it  is  to 
be  remembered  that  there  are  greater  or  less  degrees  in  their  manifesta- 
tions, and  that  combinations  of  various  aurse  are  met  with  in  endless 
variety.  They  are  as  various  as  the  functions  represented  in  the  cortex 
of  the  brain,  for,  while  not  pt^rhaps  actually  demonstrated,  it  is  more 
than  probable  that  all  of  these  aur»  are  central  in  orimn  and  indicate 
the  seat  of  the  beginning  of  the  katabolic  discharge  in  die  cortex. 

Tfie  Paroxi/sm^.  — The  syviptoms  manifeded  during  the  paroxysm  itx]i 
vary  much.  Attacks  are  commonly  divided  into  two  great  classes— the 
severe  (grand  or  haut  maly  or  epilepsia  gramor)  and  light  {jpdit  wa/> 
epilepsia  mitior). 

Severe  or  major  attacks  often  begin  with  an  initial  wild  cry  (the 
epileptic  cry)  immediately  before  or  coincident  with  loss  of  conscious- 
ness. The  patient  falls  with  his  whole  voluntar}'  muscular  system  in  a 
condition  of  tonic  rigidity.  The  posture  of  the  head  and  limbs  varies  at 
this  stage.  The  head  may  be  drawn  backward,  but  is  usually  rotated 
to  one  side.  The  arms  may  be  thrown  above  the  head,  but  are  com- 
monly abducted  at  the  side,  with  the  elbows,  wrists,  and  metacarpo- 
phalangeal joints  flexed,  the  thumbs  drawn  into  the  palms,  and  the 
finger-joints  extended.  The  legs  are  extended.  Sometimes  the  anns 
are  extended,  all  the  fingers  flexed  (hands  elevated),  and  the  hips  and 
knees  flexed.  The  spine  is  curved  backward.  The  tonic  spasm  affects 
the  respiratory  muscles,  and  the  face  becomes  cyanotic.  The  jaw  i* 
strongly  locked.  Sometimes  the  tonic  spasm  is  so  strong  as  to  dislocate 
the  shoulder.  I  have  known  of  a  case  of  dislocated  shoulder  occurring 
inexplicably  on  one  or  two  occasions  at  night,  which  was  finally  recog- 
nized as  nocturnal  epilepsy.  Lately  a  patient  has  l)een  under  my  oteff" 
vation  in  whom  dislocation  of  the  jaw  accompanies  every  paroxysm. 

In  a  few  moments  twitching  begins  in  the  muscles  of  the  eyes,  fecc, 
tongue,  jaws,  neck,  and  extremities.     The  head  is  beaten  against  the 


in  aitaok,  and  do  not  redact  to  light-  The  corneal  and  ^kin  roflex^ 
lost.  The  pulije  i.s  i|iiickt'iHHl  slightly,  hut  the  heart's  action  is 
regular.  Rcspinition  is  hnrried.  The  tern penit ore  does  not 
except  in  long-continned  convulsions  or  status  epilepticus,  and 
increase  is  usually  not  j^reat,  exeej>t  in  the  latter  state,  when  it 
to  105°  or  even  107°  F.  Jnvohuitary  passaj;e  of  urine  and  t»cca- 
l^*  of  fieces  is  ni>t  nncttmnmu.  The  surfUre  of  tlie  body  ut'ten  Ix*- 
eovered  with  swejit  ihirin^  the  seizure.  All  of  these  synijrtonis 
ratlually  abate,  and  e«in.s<'ioosness  either  retiirn>  very  shortly  or^ 
nerally  the  case,  the  exhaiist«H]  patient  sinks  into  a  natural  and 
eop,  lasting  frora  a  few  minutes  to  an  hour  or  more.  Soeh,  in 
is  the  attack  of  (/rand  mnl. 

mul,  or  minor  epilejwy,  manifests  itself  in  various  degrees  and 
Often  it  is  so  slight  that  it  is  unrecognized  hy  the  patient  or  his 
In  other  cases  it  is  de>eril»e<l  as  merely  s[>ells  i>l'  fainting  or 
It  is,  in  reality,  an  abortive  or  rudimentary  form  uf  epilepsy. 
lightest  form  the  attack  is  a  vertigo  lasting  but  a  nioment  and 
It  apparent  loss  of  consciousness.  A  less  mihl  degree  is  one  in 
b  then:?  is  a  momentary  loss  of  consciousness,  but  without  other 
eablc  .symptoms.  In  sueli  castas  the  patient  suddenly  fixes  his  eyes 
staring  manner,  and  may  for  a  uiotucnt  [uuse  in  anything  he  is 
f  or  saying,  resuming  it  immetliately  afterward,  or  hv  may  efuitinue 
ig  tlie  brief  interval  in  an  autoniaticr  mamier  whatever  he  may  have 
doing.  Sometimes  the  head  drops  a  moment  and  the  eyelids 
*r.  The  French  term  this  ahftencf,  Theit*  are  eases  in  which  the 
natic,  or  suiKN>n>cious,  ?Htate  jK^rsists  for  an  intiefinite  peritxl,  in 
ti  elabonite  intentions  are  earrii'<l  out,  such  as  journeys,  trausitetion 
[isinesH,  etc.  ;  and  this  constitutes  what  is  known  as  ambulatory 
natism,  epilepsia  larva ta,  ma^ked  epilepsy.  In  other  eases,  a  de- 
more  severe,  in  addition  to  the  loss  of  consciousness  there  may  be 
hings  of  the  amis,  legs,  or  head,  slight  siwiism  in  the  limb  or  lindjs, 
pal  tremor,  choking  in  the  throat,  an  epileptic  cry,  or  a  sudden  fall 
ie  fl<jor,  which  is  immediately  iveovered  from.  In  still  others  the 
may  be  thrown  up  in  a  iK*culiar  manner^  or  the  hands  rubliiil  to- 
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courts  on  criminal  charjiies  of  one  kind  or  another — stealing,  violence, 
or  Gvvn  murder.  Iiivohititarv  evacuation  of  urine  or  sudden  pallor  luay 
aeeouiiwtiy  minor  attacks.  Aura'  aiialogtms  tu  those  of  the  severe  type 
may  Im  present  in  ejiilei»sia  uiitior.  Hysterical  phenomena  are  sionie- 
times  sniK-rimposcd  uj^nm  triie  ejiilepsy,  and  are  cs[H.'eially  likely  tobt' 
added  to  the  minor  attacks,  giving  rise  to  the  condition  knuwn  as 
hifxtiro-epikj^^i/.  Hysterical  couvnlsions  should  tlierefore  uhvayt;  be 
carefidty  investigated  for  the  presence  of  actual  epilepsy. 

Epileptic  seizures,  wliethiT  minor  or  major  in  enamcter,  are  same- 
times  replaced  by  states  of  mental  ex<'itement  or  de}>re.ssion,  and  ther 
are  then  designated  as  pHt/chit'  (-///Ayix/y  or  psychical  *' equivalents  "of 
epilepsy.  In  such  conditions,  which  may  be  momentary  or  endure  for 
an  hour  or  more,  great  violence,  or  even  homicidal  tendencies,  may  be 
manifested.  In  ven*  rare  instances  the  form  of  sleep  known  as  narav 
lepsy  may  take  the  place  of  a  [Miroxysm, 

The  poHt-f'pi/fpfh'  sipnpfomif  also  jireseut  much  variety.     The  attack 
may  pass  off  without  secpiche  of  any  kind.     Generally  there  is  a  Irnd- 
ency  to  sleep,  especially  after  the  major  form.     Sometimes  hendarb', 
more  or  less  severe*  su|)ervenes.     Inime<liately  after  a  severe  ^>a^^x\^m 
the  reflexes  may  Iw  absent  or  diminis!ie<l,  hut  very  soon  tliere  is  a  hvpcN 
excitability,  so  that  t!ie  knee  jerks  and  wrist  jerks  are  exaggerated,  and 
ankle  clonus  even  appears.     There  may  Ik*  a  transient  loss  of  p<^werin 
one  or  more  limbs  after  an  attack  (heinijvlegia  or  hemi|xiresis),  or  pars^ 
thesiae  in  the  limbs  or  even  temponiry  aphasia  or  hemianopia.    0<va- 
eionally  theix^  is  concentric  limitation  of  the  visual  ticld.     Hysten<'al 
and  antcauatie  phenomena  may  succeed  any  kind  of  a  fit,  though  more 
common  after   the   lighter   variety.     Vomiting  sometimes  takes  place 
after  an  attack.     Great  hunger  is  not  infre<picntly  observe<:l.     In  aeon 
8idcnd>le  proportion  of  cases  there  is  a  tcmlcncy  to  turn  over  ti|w>n  ihf 
face  after  a  seiztii\>,  and  this  is  a  not  nucuuimou  cause  tjf  death,  from 
asphyxia  that  ensues  while  the  jtatieut  is  still  in  a  deep  sleep.     Attad 
of  insanity,  excited  or  tiepressed  in  character,  or  trance  states, 
follow  epileptic  seizures. 

The  ifderparoxifsmai  .^iffuptomn  are  few  an<l  nut  jmrticidarly  distinct    1 
tive.     This  fact  renders  diagnosis  during  the  intervals  between  :i'     '       '^ 
difficult,  au<t  indeed  generally  imjK»ssibh\  nuh-ss  we  dey>end  all-v 
upon  the  history  as  given  ns  by  tlie  patient  nr  liis  friends.     The  epiWjK 
tic  interval  therefore   tleuiauds    mneli  further  study  than  it  has  hm. 
Usually  there  are   presented  indications  of  uncertain  character  only, 
such  as  the  mental  hebetude  of  chronic  and  severe  casc^-s,  evidences  of  a 
bitten  tongue,  <>r  the  marks  of  foniicr  treatment  {bromide  eruption, 
belladonna  pupils,  etc.).     The  genend  health  of  the  jiatient  may  be  jier- 
feet  in  every  res|M_'ct,  and  in  tlie  nuijority  the  mental  condition  is  normal 
during  the  interval  Oi'dess  deterioration  has  been  brtuight  about  by  Uie 
overust^  of  drugs  and  by  neglect  of  education  and  tHHuijiation).     While  a 
manifest  or  hitent  ine<|uality  of  the  pu]>ils  {auis<.K*(>ria)  may  be  observed 
in  nuiny  cases,  it  is  doubtful   if  it  is   particularly  more   fro<iuent  in 
epi!e[)sy  than  in  other  cerebral  disonlers,  or,  for  that  matter,  in  h«.*«ltlt.  " 
A  certain  amount  of  gastro-intestinal  disturl»ance  is  present  in  Mime 
cases.     Ecchymoses  in  the  coujunctivie  and  skin  of  the  tace  and  neck 
have  some  significance,  esj>ecially  if  not  explicable  in  any  other  way. 
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t  tbeae,  with  soreness  of  the  limbs  aiul  headache,  are  syinpt<nns 
'^*ut  only  immediately  after  attneks.  Epilepties  are  apt  to  have  thick 
and  bad  teeth,  and  the  majority  of  tlieni  certainly  are  brunette.s, 
e  will  not  uncommonly  tint]  among  them  anatomical  and  physiological 
igmata  of  degeiULTatiun. 
The  frequency  and  time  of  adarkft  present  much  variation.  There 
cases  that  have  but  a  few  seizures  in  the  whole  course  of  their  lives, 
lie  others,  again,  suffer  from  them  once  a  month,  once  or  twice  a 
k,  or  many  times  a  day,  withont  any  particular  reguhirity.  Some- 
les  a  series  of  attacks  in  one  day  or  in  a  week  may  be  folio weil  by  an 
■al  of  weeks  or  mouths  nf  freetli>m.  Wliere  major  seizures  follow 
Other  so  rapidly  as  to  show  uo  very  great  interval  it  is  termed  the 
aiun  epi/rptmis.  Denth  not  infrequently  occurs  in  this  condition.  Tlie 
tit-mal  attacks  are  apt  to  be  very  fretiuent,  often  taking  place  every 
!W  minutes.  Occasionally  in  women  one  meets  with  cases  where  the 
roxysm  or  series  of  |jar«)xysms  takes  place  with  eonsidendde  regularity 
>out  the  period  of  mi'ustruation.  As  a  rule,  epileptic  seizures  may 
Dcur  at  any  hour  of  the  day  or  night,  but  sometimes  they  are  distinc- 
vely  diurnal  or  nocturnal. 

CocBSE  AND  Termination  of  Ei*ilej*sy. — The  disease  is  chronic, 
bd  when  once  the  habit  of  eiiileptie  iliseharges  is  estaldished,  tlie  tend- 
jcy  is  rather  to  an  increase  in  frequeuey  of  seizures  than  to  diminu- 
)n  or  cessation.  This  is  more  true  f>f  the  disorder  when  it  begins  in 
rly  life  than  of  epilepsia  tanla.  When  the  onset  is  before  tlie  ]>erjtKl 
'  puberty  there  is  apt  to  be  an  increase  at  this  physiological  epix'h. 
tisanity  develops  in  about  10  per  cent,  of  all  cases,  and  a  certain 
lount  of  mental  deterioration  (usually  induced  by  the  too  free  use  of 
ij II rioiis  drugs  and  hy  the  absolute  neglect  of  mental  training,  tx-cupa- 
n,  amusement,  e^lueation)  takes  place  in  a  somewliat  larger  jwreent- 
The  majority  of  cases,  projierlv  treated  and  pro])erly  cared  for, 
it  no  particular  alteration  in  the  mental  taculties,  aiui  epilepsy 
oincident  with  the  highest  mental  development,  even  genius. 
»8  exhibit  signs  of  mental  deterioration  outside  of  insanity 
roper  we  observe  chiefly  a  greater  or  less  degree  of  eufeeblement  of  the 
fcciiltics  of  attentitui  and  memory  and  an  irritability  of  dis|Kisition, 
%e  tendency  to  mental  change  is  greatest  where  epilepsy  begins  in 
ifancy  or  childhoml,  and  is  usually,  thougli  not  alway8,  directly  pro- 
ortional  to  the  freijuency  of  attacks. 

As  a  rule,  patients  developing  epilepsy  continue  to  have  the  seizures 
Dring  the  remainder  of  their  lives,  thougli  a  small  percentage  is  cura- 
le,  and  in  sonie  rare  instances  tliere  is  spontaneous  and  inex|>licable 
rrest  of  the  disease. 

The  occurrence  of  |xiroxysms  is  sometimes,  but  not  always,  prevented 
>r  a  time  by  intercurrent  acute  diseases,  and  rarely  by  pn^gnaiu'v  ;  and 
ley  arc  not  infrequently  interrupted  for  considerable  periotls  by  start- 
ng  emotion  (fright),  by  accidents,  by  surgical  operatitms  of  one  kind 
r  another,  and  by  sudden  changes  of  treatment. 

The  disonJer  itself  does  not  ordinarily  cause  death,  although  It  may 
vasionally  do  so  by  the  pnxluction  of  cerebral  or  meningeal  heunor- 
lage,  by  exhaustion  in  the  status  epilepticus,  or  by  suibx\Ttion  or  other 
icident  during  a  paroxysm.     Patients  usually  die  from  intercurrent 


4M 


EPILEPSY, 


affections.      The   average    length  of   life    Is,    however,    shortened  hv 
epilepsy. 

EpLLeptic  Insanity. — There  is  a  tendency  on  the  part  of  many 
sicians,  especially  such  as  are  hrouglit  into  contact  with  epilepy  _ 
asylums  for  the  insane,  to  clmss  all  epileptics  umong  the  insane.  Iti 
true  tljat  epilepsy  ii<  frequently  associated  with  insanity,  and  that 
proportion  of*  insane  jKitieuts  alliiietetl  M'ith  epilepsy  in  asylums  is  «>on 
wliere  about  9  or  10  |jer  cent.  But  it  is  etjually  true  that  in  any  ptpri- 
lation  it  is  found  uecessarj-  to  commit  but  10  jvr  cent,  of  all  epileptio 
in  a  community  to  asylums,  and  even  this  has  been  excessive^  tori" 
reiison  that  a  considerable  ju'opiU'tion  of  sane  epileptics  have  Ijeen  hh 
mitted  to  institutions  f^>r  the  insane  because  no  other  form  of  hos]iiti 
receives  such  cases.  The  vast  UKijority  of  epileptics,  under  favomble 
conditions,  are  not ,  anfl  <lo  not  become,  i  nsaue.  Hut,  taking  the  small  |»er^ 
ceatage  of  (^^*es  of  epilepsy  associatcil  with  insanity,  not  all  of  these  o« 
tlieir  mental  aberration  to  the  ei>itepsy.  It  must  not  be  foi-gotten  th 
the  same  hereditary  instability  of  the  nervous  system  underlying 
epilepsy  is  coincideutally  etfl'ctive  in  prfnluciug  the  insanity.  T\iu  > 
true  of  no  inconsiderable  proportion  of  cases. 

There  are  examples,  too,  in  which  epilepsy  is  caused  by  insanity, an 
others  in  whicli  both  insiiuity  and  ej>ilepsy  are  sinuiltaneously  prrxlu 
by  one  cause  (such  as  a  blow  on  the  liead  or  alcolxdism). 

Epileptic  insanity  is  nuinifested  in  protean  forms,  so  that  no  definite 

clinical  syndrome  can  be  dcserilied  under  that  name.     The  mctilal  c<^»n- 

ditions  uuiy  present  themselves  in  forms  of  i4lio<n',  mania,  mehuuliolil 

dementia,  delusional  insanity,  hypiK-hondriasis,  and  automatic  or  dmiB 

stiites ;  and  the  attacks  may  be  acute,  subacute,  chronic,  or  j)erio<li«V 

As  rt^g-ards  relation  to  the  paroxysms,  the  insane  outbreaks  may  be  pn 

epileptic,  may  take  the  place  of  an  epileptic  attack,  may  be  jx»st-€pilepti<; 

or  the  insane  condition  may  Ix-  cbronir,  with  or  without  exacerlxition* 

the  times  of  seizures*     A   stui   of  classification  of  the  more  common 

psychic  phenomenji  of  epileptic  insanity  may  be  made  as  follows: 

1.  General  enfceblement  of  all  of  the  mental  faculties  of  varyin 

degree  (epileptic  dementia). 

II.  The  so-(*alkKl  subconscious,  ilreamy,  or  anttmiatic  states. 

III.  Enfeeblenu'nt  and  retardation  of  mental  ilevelupment  in  < 

ebildhocMl  (epileptic  idiiK-y  or  imbecility). 

IV.  Outbreaks  of  gR*ut  excitrnient,  with  violent,  destructive,! 

cidal,  or  homicidal  tendencies  (epileptic  mania). 

V.  Conditions  of  peritKlical  emotional  irritability  :   Patient* 

be  moody,  imscible,  peevish,  oltstinate,  suspicious,  mor 

or   have  outbursts  of  uncontrollable  laughter  and  oth 

hysterical  ma nifestations. 

VI.  Conditions  affecting  the  ethical  nature  :  Disposition  to  intrig 

steal,  or  lie  ;  strong  religious  prmdivities. 

Diagnosis. — In  the  majority  of  cjises  of  epilepsy  there  is  no  * 

culty  in  diagnosis  if  the  recurrent  attacks  have  been  observe*!.     Il 

diagnosis  of  genuine  cfvilepsy  we  must  exclude  as  far  as  pcviisible  or 

and  toxic  causes  (brain  disease,  unrmia,  acetmneniia,  etc.).     One  or 

or  thR^e  attacks  are  not  usually  suflicient  to  establish  the  pre?^Dce  < 

epilepsy.      They  may  be  symptomatic  convulsion.^.     Inter|)aroxyjU 
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toms  aid  us  very  little.  Seizures  which  occur  at  niglit  si>lely  may 
e  obser\'ation,  and  even  the  kji<nv!e<lge  of  the  patient  hiniJiclf,  for 

►  C-ases  wJiich  have  ever}'  intlicjition  of  heing  gt'tiuine  cpih'psy 
m  careful  exaniiiiati<»n  show  vestiges  of  an  (iltl  monoplegia  nr  henii- 
l,  such  as  niiilatenil  inerease  in  reflexes,  iraees  of  paresis,  sliglit 
lation  of  growtli  of  extremities  on  one  side,  tnild  athetoid  ntove- 
i,  or  a  certain  amount  of  rigidity.  Organic  ej>ilei)sy,  too,  tends  to 
it  a  uiiilatenil  character  in  the  s|m.sni,  thoiigfi  in  old  cases  of  hemi- 

>  epileptjy  this  unilateral  character  is   usually  hist.     The  mihier 
of  petit  mal  often  go  onnH*ogtiizeil  as  epilepsy,  and  are  designatedi 

nting  or  dizzy  sptdis.  The  <Iil!en?nttal  diagnosis  hetwe'cn  epilejtsy 
ittocks  of  synci»pe  should  be  clear  from  an  examination  of  their 
Gtivc  symptoms,  which  may  be  paralleled  as  tbllows: 


Epiteptie  Seizura. 
M  of  exciting  cauaea. 

pif  brief  duration  or  absent. 

m^m  of  consciousness. 

rffitated  and  light  reflex  lost, 
tonk'  or  clonic, 
invuluutary  micturition  and  defe- 

DD. 

of  the  tongue. 

duration  of  unconeciousnesg. 
laliHUi  or  stupor  after  attack. 


Faintin<f  Attach. 
Exciting  causies  in  the  way  of  hot  rooma, 

bad  air,  eniotionai  atrain.<<. 
Premonitions  for  some  time  before  loss 

of  consciouHneas. 
Gradual  loss  of  consciousness. 
Pulst^  weak,  often  scarcely  perceptible. 
Pupils  small  or  unchanged. 
No  .Hpasnj. 
Rarely  or  never. 

No  biting  of  the  tongue. 

Pallor. 

Duration  of  uncon»ciou«nesa  longer. 

Speedy  recovery  after  attack. 


stacks  of  epilepsy  of  a  vertiginous  nature  may  closely  resemble 
»ry  vertigo,  but  labyrinthine  vertigo  is  cs|H'cijdly  eapalde  of  con- 
j  (he  diagnosis.  Remembering  the  above  distinctive  features  of 
HL  the  common  forms  of  vertigo  shoidd  be  readily  differentiated, 
Blhc  labyrinthine  variety  this  is  eominitnly  persistent,  besides 
T  movements,  linnitns  aiininn,  some  deafni'ss,  and  soiue  inter- 
ysmal  giddiness.  The  two  disordi-rs  may,,  however,  he  asscK'iatetl. 
1  attacks  of  epilepsy,  with  hy.xterical  sym(ttoins  superadiled,  it  is 
^ffieult  to  distinguish  the  condition  from  seiznrt's  puiv-ly  hysterical 
ncter.  The  toliowing  iwirallel  will  serve  to  illustrate  the  ditler- 
ang  features: 


Epileptic  Seitung. 
citing  cause. 
i»r  no  premonition. 
)tic  cry. 


Hy. steroid  Attach. 
Emotional  cause. 
Globus,  palpitation,  malaise. 
Crying,  tareing,  screaming  during  at- 
tack. 
n  and  complete  loss  of  conscious-    Loss  of  consciousness  incomplete. 


I  dilated. 

ved  by  clonic  spasm. 

f  ihe  tongue. 

micturition  and  defecation. 


Pupils  unaltered. 

Rigidity,   opisthotonos,  struggling  and 

tossing  movements. 
Biting  at  ^elf  or  others  and  objects  at 

hand. 
Never. 
Duration  often  for  long  periods. 
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Malingering  is  not  so  frequent  in  this  country  as  abroad,  where,  for 
instance,  freedom  from  military  service  may  be  purchased  by  success- 
ful simulation  of  epilepsy.  We  meet  with  some  cases  of  feigned 
epilepsy,  how^ever,  particularly  in  the  so-called  "  dummy-chuckere," 
who  have  a  fit  in  order  to  collect  a  crowd  in  which  their  pick- 
pocket associates  may  operate,  or  for  the  purpose  of  securing  the 
comfortable  care  of  a  hospital  for  a  time.  Very  rarely  the  disoraer  is 
simulated  by  criminals.  Seizures  may  be  accurat«?ly  imitated,  even  to 
slight  biting  of  the  tongue  and  foam  at  the  mouth  (made  by  soap).  The 
conclusive  evidence  of  simulation  will  be  found  in  the  normal  pupils. 
In  true  epilepsy  the  dilated  pupils  fail  to  respond  to  light 

Prognosis. — The  prognosis  of  epilepsy  is  very  unfavorable,  do 
matter  whether  a  cause,  organic,  toxsemic,  reflex,  or  other,  be  discovered 
or  not.  Under  present  methods  of  treatment  perhaps  somewhere 
between  2  and  6  per  cent,  of  the  cases  of  epilepsy  are  cured.  Spon- 
taneous cessation  of  the  attacks  is  occasionally  met  with.  Treatment 
may  relieve  patients  from  seizures  for  long  periods  of  time,  even  as  long 
as  a  year  or  two,  after  which  the  paroxysms  return  as  before.  It  is 
unwise,  therefore,  to  pronounce  any  case  as  cured  until  after  the  lapse 
of  years.  When  an  interval  of  tw^o  years  has  passed  without  relapse 
we  may  be  ordinarily  justified  in  adding  it  to  our  statistics  of  cured 
cases. 

The  dangers  which  lie  before  the  epileptic  are  mental  impairment, 
death  in  the  status  epilepticus  from  exhaustion,  death  by  asphyxia 
(turning  on  the  face  in  bed),  death  from  asphyxia  or  pneumonia  from 
vomiting  after  a  seizure,  and  death  by  accidentally  falling  from  heights 
or  into  the  water,  etc. 

The  prospects  of  cure  are  better  in  cases  l)eginning  in  adult  life  than 
in  childhood.  The  shorter  the  duration  of  the  disease  the  better  the 
prognosis.  Browning  has  recently  made  the  question  of  sex  in  the 
prognosis  of  epilepsy  the  subject  of  a  careful  study,  and  concludes  that, 
while  there  is  a  ikir  chance  of  cure  in  the  most  favorable  male  cases, 
little  is  to  be  expected  in  female  cases. 

In  post-hemiplegic  epilepsy  the  outlook  is  much  less  favorable  than 
in  genuine  epilepsy,  not  only  as  regards  cure,  but  also  as  regards  dimin- 
ishing the  number  of  seizures. 

Treatment. — In  undertaking  the  treatment  of  epilepsy  we  must  be 
guided  by  the  indications  in  each  particular  case.  Our  first  duty  is  to 
discover,  if  we  can,  any  apparent  cause,  and  treat  that  if  possible.  As 
has  been  already  intimated,  there  are  many  cases  in  which  a  probable 
exciting  factor  may  be  found,  traumatic,  reflex,  toxsemic,  or  other.  But 
in  the  great  majority  of  cases  of  epilepsy  no  evidence  will  be  elicited 
of  any  jiarticular  cause,  and  in  these  our  treatment  must  be  of  two 
kinds — viz.  general  treatment  for  the  purpose  of  improving  the  mental 
and  physical  conditions,  and  special  treatment,  always  more  or  less 
empirical,  directed  to  diminishing  and  aborting  the  convulsive  attacks. 

It  is  not  too  much  to  say  that  moral  treatment,  upon  which  so  mnfh 
may  dejx'nd,  is  almost  never  referred  to  in  our  text-books.  The  unfo^ 
tunate  epileptic  has  been  dismissed  with  a  prescription  or  two  and  a 
few  general  directions.  Ilis  infirmity  has  isolated  hmi  from  companions 
and  debarred  him  from  the  schools,  recreations,  and  the  occupations  of 
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lirt  more  fortunate  fellows.  No  Itospitals  are  open  to  him.  Loft  thus 
hi-i  own  resources,  lie  ha?;  ^rown  up  ostracised  as  it  were,  ami  in 
nonince,  neglect,  and  idleness.  Our  auihors  have  written  piges  upon 
ic  treatment  with  countless  varieties  of  drugs  of  a  class  of  eases  ccm- 
fe-^scdly  incurable  or  almost  so,  yet  scarcely  a  word  cmic^rniug  the 
IcN'iation  of  a  lifetime  of  distivss.  Now,  however,  this  state  of 
ings  is  undei^oing  change.  This  moral  and  general  treatment  i>f  the 
:»ileptic  is  really,  in  the  present  state  of  our  pathological  knowledge, 
)i  paramount  im[K)rtance.  In  order  to  ameliorate  his  condition  the 
t  re<pnsite  is  to  overcome  these  depressing  and  morally  degenerating 
"lions.  The  epileptic  nnist  he  placed  in  surroundiug>  where  the 
of  isolation  from  the  rest  of  maidsiind  will  not  harass  him  ;  where 
his  education  will  lie  accomplished  in  ordiiiar\'  and  industrial  schools ; 
where  he  may  l)e  prrjvided  with  weu|>ation  of  any  kind  for  which  he 
ay  show  a  prixdivitv,  especially  out-of-door  ]>yr?5nits  ;  and,  finally, 
here  he  may  enjoy  the  advantages  of  social  intereoiirse  and  various 
reations.  To  this  entl  residence  in  a  village  eoinniniiity  or  colony 
tipecially  adapted  to  tiiesc  cases  is  advisable.  There  are  now  a  numl)er 
tf  such  colonies  abroiid,  and  Craig  I'olony  at  8onyea,  X.  Y.,  estab- 
lished a  few  years  ago,  is  serving  as  a  mixlel  for  a  number  of  similar 
XN>mmunities  just  being  founded  in  other  States. 

In  regard  to  geneml  physical  healtli,  hesiiles  regular  oecu|iatious  and 
interests,  and  a  life  chiefly  out  of  drwirs,  sinijiltcity  of  diet,  the  care  of 
the  howel*,  and  continuous  iiydrotherapy  are  important.  A  diet  chiefly 
if  milk,  fruit,  cereals,  and  vegetables  is  best  in  most  cases,  I'sually 
eat  may  \w  allowe«l  once  daily.  Cold  rain-baths,  cold  sponge-ijaths, 
T  cold  half-baths,  once  or  even  twice  daily,  are  beneficial  (temperature 
>nlinarily  fiO'-  to  TO*^  F.).  Some  crises  require  general  up-biiililing, 
,nd  comlitions  of  imjxiired  nutrition,  aiuemia,  and  nervous  depression 
ay  l)e  met,  in  epilepsy  as  in  (tther  diseases,  by  iron,  arsenic,  quiniDe^ 
rychniue,  and  the  like  when  indicate*!. 

As  to  sjxjcial  treatment,  this  must  be  to  a  great  extent  empirical,  as 
lere  is  no  spe<Mtic  remedy  for  epilepsy.  The  drugs  which  have  Iwen 
found  the  most  useful  and  are  generally  em|>loyed  aiv  t!ie  bromides.  The 
bromides  of  potassium,  sodium,  ammonium,  strontium,  camphor,  nick- 
,  and  rubiuium-ammouiiim  hrninide,  have  Ix^en  extolled  by  various 
jthoritici,  either  singly  or  in  cumbinution.  But  it  is  probably  best  to 
ake  use  of  but  one  salt,  and  tliat  the  bromide  of  potassium,  which  has 
IC  least  irritating  eft'ect  upon  the  gastric  mucosa,  it  is  unfortunate  that 
cannot  often  be  obtainei]  in  alisofiitely  pure  form,  for  usually  it  eontiiins 
•me  fi  |>er  cent,  of  cldorate  i>f  iiotassiuuK  Ordinarily  it  is  given  in  H>- 
,5-gruin  dost's  thre*-  times  daily,  in  plenty  uf  water,  after  eating,  though 
here  are  <r}ises  in  which  it  acts  better  when  the  daily  total  is  given  in 
le  dose,  at  Iwxltime,  in  a  full  glass  of  water,  or,  awonling  to  the 
Jcrman  method,  in  a  cup  of  valerian  tea.  As  a  rule,  it  is  pushed  to 
be  verge  of  brominization  until  seven^  acne  api)ears  and  the  thrmt 
**flex  is  lost.  In  some  ("ases  it  is  Avell  to  adjust  the  giving  of  the 
roroides  as  nearly  as  |>ossible  to  the  jk-HikI  of  expected  seizures,  so  that 
large  amounts  arc  taken  a  few  hours  l)efore  their  apj>earance.  The  most 
that  i:an  be  hoped  for  from  the  bromide  is  a  diminution  in  the  numlwr 
id  severity  of  the  paroxysms.  Cures  are  effected  by  it  with  extreme 
Vot.  rv.— 32 
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rarity.     In  perhaps  90  |)er  cent,  of  cases  a  favorable  action  is  obtaii 
In  the  remaimk'r  it  avait;?  little  or  acts  as  a  poison.     It  i^  unwHst' i 
continue  in  al!  cases  the  unhmiteil  nnc  of  bromiiles,  for  in  too  man 
instances  the  stupor  or  dementia  of  epileptics  lias  been  caused  or  jm 
eipitatetl  by  such  use.     When  a  cure  lias  apparently  been  produced 
bromide  or  any  otlier  drufj,  the  <lrug;  needs  to  be  continued  for  a  year* 
mi>re  after  the  cess^ition  of  attacks.     In  old  eases  of  epilepsy  in  wliio_ 
unthmlitedly  the  bromide  treatment  has  already  t>een  eniphiyecl  fory«ir%| 
it  is  just  as  well   to  begin  by  the  exhibition  of  some  other  ag:eut  oral 
cond>inution  of  the  bromide  with  some  other  remedy.       Arsenic,  aD(i| 
sometimes  chloral,  in  eonjitnctiou  with  the  bromide,  })reventi»  Uie  de 
velopmetit  of  acne. 

Of  late,  the  methiKl  advocated  by  Flechsi^,  tiic  opi uni -bromide  rrcat- 
inent,  has  had  cousidend>le  test  of  its  efficacy.  Opium  and  its  alkaloiilij 
had  often  been  employed  before  in  epilepsy,  and  doubtless  frequently  inj 
some  sort  of  unsystematic  association  with  the  bromides.  FlechsiffM 
methcHl  consists  in  Ijeginning  with  one  grain  of  ni)i>im  tbR*e  times  (\n\\jA 
gradually  increasing  the  doses  to  ii\e  grains  thit'c  times  daily  during j 
six  weeks,  and  then  suddenly  substitutitig  bromide  in  dosi'S  of  thirtjrj 
grains  four  times  daily,  this  being  reduced  after  a  time  to  five  or  i 
gmins  a  day.  My  experience  has  been  that  in  chronic  cases,  where  nal 
other  form  of  ti-eatment  has  been  efficacious,  the  opium-bromide  metliudr 
is  often  remarkably  successful  in  causing  cessation  of  attacks  for  coo-J 
siderable  jK-riods  of  time. 

Bechterew  has  intrrwluced  a  new  treatment  of  epile]>sy  by  means  of] 
bromides  in  conjunctirm  with  adonis  vernalis.     The  latter  dmg,  usif' 
well  known,  is  ver\"  similar  to  digitalis  in  its  etfeets.    It  is  a  means  well 
worth  trying  in  obstinate  cases. 

Such  cases  as  do  not  tlo  well  on  bromides,  and  such  as  have  e^ndently 
been  Um  freely  brominizcnl,  may  he  placed   uptm  any  one  of  a  numb 
of  other  agents  wiiich  have  from  time  to  time  won  the  praise  of  variou 
authorities,     Bellailonna  is  occasionally  useful,  |«irticuhirly  in  noctur 
epilepsy.     The  tincture  may  be  employed  in   five-  to  ten-drop  do 
gradually  increased.    Atntpine,  hyoscine,  or  duboisine  can  be  substituti 
for  belladonna.      Borax  is  sometimes  of  service,  though   its   long-txin 
tinned  exhibition  irritates   the   gastro-intestinal    tract    and  injures  th 
kidneys.     The  dose   is  fifteen  to  twenty  grains  three  times  daily, 
water,  after  meals.     I  have  seen  very  favorable  results  from  tincture  ( 
simulo,  3J-5'j  three  times  daily,  atid  in  petit  mal  pure  nitroglyeeiine 
doses  of -pj^  of  a  grain.    Lactate  of  zinc  has  l>een  well  sp<»ken  of.    8of 
num  carolinens<'  has  been  cxjiloited   receutly^  but   I  liave  bad  n<i  resul 
from  its  use.     There  arc  numlM-rh'ss  other  medicinal  agents  which  hav« 
received  commendaticm   from  many  sources,  but  the  list  would  be  l«i 
long  for  enumeration  here. 

In  the  few  instances  in  which  a  |K>ssible  cause  is  discovered  for 
convulsive  seizures  the  appropriate  measures  or  remedies  are  to 
ap]die<l.     We  shoiihl  treat  any  noteworthy  eye,  ear,  mouth,  and  nfl 

delects  or  diseases  which  may  Ite  jjrescnt,  although   the  cases  in  whic 

any  of  these  will  enter  as  factors  in  the  caus:ition  of  epilepsy  will  br^ 
rare  indeed.  The  s<\me  is  true  of  cicatrices  and  genital  irritation.  A^  ^ 
regards  operations  for  any  of  these  conditions,  it  must  not  be  forgotteJ^^ 
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irgical  treatment  of  any  kind  may  prevent  seizures  for  months, 
liedier  it  be  of  the  nature  ul"  n  siuipk*  cireiitneisioM,  inJucUdous  tam- 
pering with  eye-niusclea,  inalpraetiee  ojiun  tiio  female  genital  organs,  or 
what  not. 

Gastro-intestinal  irritation  in  some  cases  deinamls  attention,  ari  <lo 
lllso  any  marived  symptoms  of  anto-toxfemia  from  fiTinentative  nr  putix*- 
fjiotive  ehanti:e8  in  thu  alimentary  tract.     In  instanecs  of  the  latter  tiie 
nomuil   ratio  of  tfie   preformed   to  the  ethereal  >5ulphates  in  the  urine 
(lO-l )  is  alteRHl,  so  that  the  ethereal  :?nlphates  beeome  exeessive  in  pro- 
portion (7-1,  5-1,  or  even  I>-1),  according  to  Herter,  and  indigt^blue 
or  phenol  will  be  found  in  the  urine  in  quantity.     Treatment  is  then 
^ir«<<*te<l  to  diminishing*  sepsis  in  the  alimentary  cjinal,  and  intestinal 
pwiti.septies,  such  as  silol,  beta-naphthol,  salicylate  of  soda,  oil  of  jK'p- 
permint,  I'te.,  are  employed,  togrther  witli  ei»pioiis  drinking  of  hot  water 
and  t^re  in  the  diet.     In  the  regulation  of  the  diet  it  is  liest  to  avoid, 
aj*   far  as  |M»ssible,  fermentable   foods,  and   to  restrict  the  <liet  to  beef^ 
milk,  and  green  vegetables. 

The  treatment  of  the  attack  itself  consisti*,  where  there  is  an  aura, 
of  the  [latient's  inhaling  nitrite  of  aniyl  from  amvl  |x^Lirls  broken  in  his 
hamlkerehief  or  frrtni  a  gfass-stojjped  bottle  cuiitaining  some  cotton 
satnrat4Hl  with  atnyl  nitrite.  Where  attacks  begin  by  a  sens<try  or 
motor  aura  in  a  hand  or  f».wLtt  they  may  sometimes  l>e  internipted  by  a 
ligature  about  the  wrist  or  ankle. 

Certain  hydrothenipentic  measures  are  serviceable  at  times  in  an 

ordinary  attiick  nr  in  the  status  epilepticns.      If  the  face  is  pale,  warm 

wet  compresses  may  i)e  applied  to  the  luuid  and  genitals,  with  friction 

of  the  trunk  upward  and  a  hnv  position  of  the  head.      Where  there  is 

tiirgej^cence  of  the  vessels  of  the  ht-ad  iind  lace  cold  compresses  to  the 

heaiJ,  neck,  and  genitals,  high  p<tsition  of  the  head,  and  strong  wet  Ix-at- 

ing  of  the  feet  are  indicated.    In  the  .status  epilepticus  ch!i>r!il  per  rectum 

m   usually  the  best  remrdy.      In  all  cjL'ies  during  attacks  the  patient 

Phoiild  lie  prone,  the  head  upon  a  pillow,  the  clothing  freed  about  the 

Oec'k,  and  a  w<HMlcn  peg  or  a  eoruer  of  a  towel  be  put  between  the  teeth 

Ifiicn  necessary'  to  [>revent  biting  i>f  the  tongue. 

Some  sort  of  register  of  the  daily,  weekly,  monthly,  and  yearly 
liiibcr  of  attacks  should  be  kefit  in  most  eases,  st>  that  the  physician 
ly  note  the  effect  of  his  treatment  upon  the  nuilady.  An  ordinary 
lt»nelar  may  be  used  for  this  purpose,  but  much  better  is  the  register 
epileptics  publisheil  by  G.  P.  Putnam's  Sons  of  New  York  at  the 
9t«nce  of  the  writer. 

The  Surg^caJ  Treatment  of  BpilepBy. — Abide  from  cf>unter-irn ta- 
in of  the  neck  and  st^alp,  ligjiture  of  one  or  bi>th  vertebnds^  jmuI  other 
ilnres  which  in  rare  instances  atl'ord  some  relief,  trephining  the 
skull,  and  sometimes  excision  of  diseaseil  parts  of  the  cortex,  have  Iwen 
extensively  tricil,  es{x?cially  of  late  yearM,  Probably  not  so  much  will 
be  <lone  hereafter  as  was  dune  immediately  after  the  new  cerebral 
krger>'  came  into  vogue.  Trephining  for  epilepsy  is  a  very  old  opi-ra- 
■on.  It  is  a  question  how  far  it  is  justifiable  e%*en  in  eases  where  the 
Kroeednre  has  good  grounds  for  trial,  for  it  must  l>e  confessc<J  that  cures 
•IV  almost  never  accomplishc<l.  The  most  suitable  eases  for  trejthining 
are  such  as  originate  from  fracture  of  the  skull  and  deprestiion  of  boue, 
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particularly  when  the  lesion  is  recent,  is  situated  over  motor  areas,  and 
gives  rise  to  seizures  beginning  in  some  particular  part — the  arm,  leg, 
or  face.  The  excision  of  the  cortical  fcxjus  causes  a  paralysis  of  the 
muscles  represented  in  the  part,  but,  as  Horsley  and  others  have  demoD- 
strated,  such  paralysis  lessens  or  disappears  after  a  time.  There  is  a 
fair  probability  of  benefit  in  local  organic  cases  of  this  nature,  and  a 
remote  possibility  even  of  cure.  Usually  any  such  operation  has  the 
effect  of  diminishing  the  frequency  of  attacks  for  a  short  period,  whether 
it  be  trephining  or  a  simpler  surgical  procedure.  Trephining  in  itself  is 
not  a  serious  operation,  the  mortality  being  only  6  to  7  per  cent.,  but  1 
do  not  know  of  any  class  of  cases  of  epilepsy  in  which  trephining  alone 
has  any  object.  Where  the  membranes  have  to  be  oj^ened  and  a  focus 
of  disease  is  removed  from  the  cortex  the  operation  becomes  more  serious. 
There  is  a  disposition  on  the  part  of  reporters  of  cases  operated  upon  to 
announce  recoveries  at  too  early  a  period.  Several  months  of  remission 
may  follow  a  circumcision  or  meddlesome  interference  with  the  eye 
muscles,  and  the  probability  of  a  remission  in  the  symptoms  is  naturally 
greater  after  a  more  severe  operation.  If  two  years  nave  elapsed  after 
an  operation  without  recurrence  of  the  attacks,  it  is  probable  that  the 
patient  has  been  cured  of  his  epilepsy.  A  fair  argument  against  opera- 
tion, even  in  many  of  the  formidable  cases,  is  that  by  trephining  and 
removing  a  portion  of  the  cortex  a  new  cicatrix  is  merely  substituted 
for  the  old  focus  of  disease.  In  many  cases  of  or^nic  epilepsy  opera- 
tion is  seldom  or  never  justifiable  at  all.  In  this  category  I  should 
include  most  cases  of  epilepsy  following  infantile  cerebral  hemipl^ 
where  the  hemisphere  presents  atrophy,  sclerosis,  cyst,  or  porencepbaliu 
as  a  secondary  condition  from  old  hemorrhages  or  thrombosis.  Amone 
some  2000  cases  of  epilepsy  that  have  come  under  my  obser\'ation,  I 
do  not  remember  to  have  seen  more  than  15  or  18  that  I  should  consider 
subjects  for  surgical  interference.  Of  12  or  13  operated  upon  I  have 
never  seen  1  cured. 
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Definition. — By  this  term  wo  clesi«;nate  thoso  conviilsionst,  epilep- 
tifonu  in  character,  which,  however,  cannot  lie  iuchnJctl  under  the  head 
of  true  epUepjsy,  as,  although  the  convulsion  itself  may  tlitler  little  il^ 
any  from  an  epileptic  seizure,  it  hay  not  the  tcu<leucy  to  become  perma- 
nent, jprenerally  cea^^iog  on  the  removal  of  the  exciting  cause.    The  term 
*'  ecLim{>«ia  "  is  not  neccssiirily  applied  to  infantile  €onvuI:^ions  only,  but 
al<io  fn  those  occurring  in  the  adult.     Tnke  gives  si  very  comprehensive 
;i  of  echini  psia  as  follows:  ''A  term  generally  ajii»iie<I  to  eon- 
I-  of  an  epileptifdrm  character,  due  to  some  actual  disturbances 
of  the  nervous  centres,  aiused  t)y  anatomical  lesi<in  from  injury  or  dis- 
use (diflering  thus  from  pure  epilepsy),  by  a  deficient  supply  of  blood, 
►y  infection  of  j>oisonous  matters  into  the  Idood  (notably  urea),  or  by 
reflex  irritation  (♦'.  g,  intestinal  worms,  teething,  etc.).     The  term  was 
formerly  used  as  a  designation  of  infantile  and  puerpral  convulsions.'* 
KTIor,tM;Y. — The  CJinst^'j  lie  external  to  the  bniin,  and  tlierefore  exert 
^^eir  inHuenco  interruptedly.     They  may  act  directly  on  the  nervous 
Biystem,  as  in  the  case  of  its  ovenvlielmiug  in  t(»xa>mia,  or,  again,  indi- 
*>vcily,  as  in  reflex  irritations.     In  the  study  of  this  form  of  convul- 
Mon   I  do  not   refer  to  established   epileptic  seizures,  but,  as  said  in 
he  definition,  rather  to  those  which,  although  similar  in  many  resjx'cts 
the  true  seizures  of  epilepsy,  generally  present  some  external  ("iuise 
[of  cerebral  irritation  to  whi<'h  it  is  probable  or  possible  to  suppoj^e  the 
izun?  owes  its  origin.     These  hitter  remarks  have  a  special  bearing  on 
ose  cases  which  ap|>iirently  have  their  origin  in  nasjil,  ocular,  genital, 
r  other  sources  of  irritatirm  ;  au<l  I  refer  to  them  at  this  point  in  oiYler 
)  enjpliasize  the  fact  tiitit  one  tun.-t  Ih*  careful  in  hoiking  for  the  cause 
X  this  condition  to   di^tingiii>h    between   couvulsions  epileptiform    in 
character  and  those  (H-cuixiug  in    true  epilepsy,  as  the  latter  disea>«e, 
in  my  opinion,  while  it  may  Im?  affected  by  tliese  causes  of  irritation,  it 
can  never  be  caused  by  them.    One  observes  in  many  children  of  an  un- 
stable nervous  organization  or  of  the  so-called  neuro|Kithic  disjnisition 
that  slight  disturbances  of  temiK^rature  will  produce  convulsive  seizures. 
A||;ain,  many  of  the  acute  exanthematoiis  fe\ers  are  u-iiered  in  by  con- 
vulsions.    This  may  be  due  to  the  direct  infinence  of  the  infection  or  to  the 
rise  of  temperature  accom|mnying  thesti  diseases.     Acute  spinal  jmral- 
sis  frequently  commences  with  couvulsions,  although  in  most  cases  the 
lesion  is  verv'  strictly  confined  to  the  spinal  c<>rd.     Acute  indigestion  or 
erloading  of  the  stomach  with  indigestible  or  uudigesttHl  materials  is 
common  cause,  as  also  is  intestinal  iniligestion.     This  latter  cause  is 
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more  frequent  than  is  usually  sup|K)sedy  and  should  be  most  carefully 
investigated.  Convulsions  in  these  cases  may  be  even  unilateral, 
leading  to  the  supposition  of  the  cause  being  central  rather  than 
peripheral,  but  this  should  not  lead  one  away  to  an  erroneous  idea 
of  the  condition.  Reflex  irritation  may  arise  from  nasal  obstruction 
and  deviation  of  the  septum  or  inflammation  and  hypertrophy  of  the 
turbinated  bones,  or  even  from  foreign  bodies  in  the  nose.  I  have  seen 
such  a  case  where  a  child  had  forced  a  shoe-button  up  one  nostril,  relief 
being  immediately  obtained  on  its  removal.  A»iin,  no  doubt  insufBci- 
ency  of  the  ocular  muscles  plays  an  important  rtJIe  in  producing  convul- 
sions, and  often  when  this  is  relieved  there  is  a  cessation  of  the  seizures. 
This  subject  has  been  under  discussion  for  some  years  past,  and  prob- 
ably most  of  the  rancor  and  misunderstanding  which  has  arisen  in 
regard  to  these  conditions  as  causes  of  epilepsy  would  not  have  occurred 
had  there  been  the  same  deflnition  oi  epilepsy  accepted  among  those 
interested.  Neurologists,  as  a  whole,  do  not  accept  these  causes  as  fac- 
tors in  epilepsy  per  aCy  while  acknowledging  them  as  every-day  factora 
in  the  production  of  convulsive  seizures.  This  latter  pasition  would 
seem  to  be  sustained  by  experience,  as  the  failures  to  cure  by  operative 
measures  in  this  direction  have  occurred  in  just  such  selected  cases  in 
which  epilepsy  has  been  established  as  the  diagnosis.  Reflex  disturbances 
also  elsewhere,  as  from  phimosis,  rectal  diseases,  intestinal  worms,  teeth- 
ing, even  scar  tissue,  operate  in  a  like  manner.  A  little  patient  under  my 
care,  suffering  from  herpes  zoster,  had  as  many  as  fifty  convulsions  daily 
w^hile  the  acute  stage  of  the  neuritis  continued,  but  on  its  subsidence  the 
seizures  ceased  and  did  not  return. 

Irritative  lesions  of  the  brain,  as  meningitis,  especially  tubercular 
meningitis,  tumors,  injuries,  etc.,  cause  convulsions,  general  or  local, 
which  do  not  continue  if  the  cause  can  be  removed.  In  the  majority  of 
cases  of  infantile  cerebral  hemiplegia  we  have  the  condition  introduced 
by  epileptiform  convulsions.  These  may  take  on  the  form  of  true  epi- 
lepsy, or  be  such  from  the  beginning,  but  in  that  case  the  explanation 
is  manifest  from  the  well-known  permanent  lesions  of  the  brain  cortex. 
The  etiology  is  of  great  importance  in  our  study  of  these  cases,  as  othe^ 
wise  a  much  more  serious  diagnosis  than  is  warrantable  might  be  made. 
Infantile  convulsions  very  frequently  have  no  influence  in  inducing  true 
epilepsy.  Lead  and  alcohol,  as  in  the  adult,  can  cause  convulsions,  bnt 
natunilly  these  would  rarely  be  a  cause  in  children. 

Pathological  Anatomy. — There  is  little  to  be  said  of  the  pathol- 
ogy of  this  condition.  I  have  spoken  of  it  as  a  functional  disturbance, 
as  a  symptom  in  other  diseases,  in  contradiction  to  a  fixed  or  permanent 
state.  There  appears,  therefore,  little  outside  of  congestion,  which  m 
always  an  indefinite  term  expressing  the  inability  to  discover  a  fix^d 
and  constant  lesion  explanatory  of  the  existing  symptoms.  Perhaps 
later  more  advanced  investigations  will  reveal  some  changes  in  the 
motor-nerve  cells  of  the  cortex,  which,  by  analogy  from  the  cell  exhaus- 
tion made  out  by  Hodge  in  the  sj>inal-cord  cells,  would  seem  probable. 
Or,  again,  one  may  exj)ect  to  observe  changes  in  the  end  brushes  and 
processes  of  the  cortex  cells,  as  they  probably,  according  to  the  latea* 
teachings,  have  most  to  do  with  motor  disturbances. 

Symptoms. — The  onset  of  the  symptoms  may  be  sudden,  the  child 


wing  consciousness,  perhaps  giving  a  cry  ;it  this  time,  althoogh  this  is 
>re   nirely  present    than    usually   reported.     The  convulsion,  though 
neral,  usually  affects  oue  side  somewhat  more  distinctly  than  the  other. 
he  head  is  drawn   to  nne  sitk\  the  eyes  arc  fixed  and  diinvn  up\var<l. 
he    hands  an'  clcnchc<l  with  the  thtujdt  in   the  palm,  anil  tlic  whole 
hfxjy  is  in  a  conditinn  fit*  tnnit^  coritnicture,  an<I  usually  that  <>t*  Hexion, 
This  last*  but  a   brief  peritMi,  and   is  tbliowed  hy  a  etunlition  of  clonic 
iiD.     The  conjunctiva!   rctlexcs  are  lost  and  the  pupils  are  ustially 
liInRnl.     There  may  be  involuutary  passing  of  the   urine  an<l   fa-ces. 
lii.s  convulsion  may  be  succeeded  in  mpid  succession  by  ot!jei"s  extend- 
over  a  |>erio<l  of  many  Imnrs,  until  complete  exiiaustion  takes  place, 
ith  even  an  ap[)eamnce  id"  jtandysis  of  all  four  extremities,  or,  more 
rictly  jx-rhaps,  limited  t«i  one  side  of  the  bmly.     While  the  convulsion 
litters,  thus,  little  if  any  from  that  of  an  epileptic  seizure,  it  is  charac- 
rized  by  the  greater  fre<piency  of  these  seizures,  which  may  be  fifty 
or  more  in  the  twonty-fnur  hotirs.     There  is  usually,  however,  in  the 
intervals  Ix'tween  the  seizures  much   less  mentiil  disturbance  than  in 
true  enilcp-jy,  the  child  returning  to  complete  consciousness  unless  the 
cause  lias  been  due  to  some   titxjctnic  condition,  as  in  the  various  exan- 
iiematous  fevers,  to  iiijiury,  or  to  hydnx'ephahis.     Tins  has  Ixxii  esi>e- 
aally  observed  in  ca.st\'<  in  wdiich   the  cause  has  been  traeetl   to  some 
ource  of  irritation,  such  as  indigestion  or  teething,  or  some  p^ripheral- 
lerve  lesion.     An  imj>*u'tant  factor  in  ditferential  diagnosis  in  convul- 
ions,  as  distinguishctl  from  epileptic  seizures,  is  that  iu  the  latter  there 
B  rarely  found  iu  the  iK'ginning  of  the  dist^ase  such  a  large  inimber  of 
leizures ;    it    is    more   usual    to   find   a   single    convulsion   followed   by 
narked  mental  disturbance,  esjjecially  a  ccmiatose  cimdition,  re|>cated 
It  an  interval  of  weeks  or  months,  perhaps  to  be  later   followed  by 
6^quent  daily  seizures.     In  true  ej)ilepsy,  in  fact,  the  second  convul- 
ion  frequently  dtKJs  not  occur  for  six  months  or  a  year,  whereas  in 
Dtmvtdsions   of   the   character   under   consi<leratton    the   seizures    may 
persist  for  weeks  or  months  without  interniptiou.     In  a  pitient  whose 
-liistory  wag  related  to  nie  there  was  a  series  td'  almost  innumerable 
konvulsions,  cx'curring  daily  for  weeks,  with   little  mental   impairment 
Bto^B  result,  although  there  was  a   partial   hemiplegia  lasting  for  some 
BWpLs  following  the  convulsions.      In  the  iiitiTvals  between  the  attacks, 
especially  if  as  long  a   periiMl  as  twenty-four   hours  intervened,  the 
patient  would  l>e  apparently  as  intelligent  as  before  the  attacks.     Their 
'  mture  seems  to  be  entirely  tlifferenl,  and,  while  tlue  to  cortical  irrita- 
iion,  as  in  true  epilepsy,  they  arise  from  external  irritation  carried  to 
e  ei»rtex  of  the  brain,  which  may,  or  may  not — and  iu  many  instances 
irtainly  not— be  ]>atliologicaliy  unstable.     In  epilepsy  proper  the  dis- 
h  situateil  in  the  cortex  of  the  bniin,  and   the  seizures  may  there- 
Tore    originate   entirely  from    irritation  of   that    area  within    itself  or 
secondarily  excitetl  by  external   irritation,     (.'linically,  one  may  ccr- 
inly   say   that  where  the   convulsions   have   their  onset  marked   by 
xe<^s5ive  frequency,  continuing  for  stn'cnd  weeks  or  months,  the  prog- 
lottis is  more  favorablr   reganling  the  establishment  of  epilepsy  than  in 
•  ise  instances  in  wiu'ch  a  single  or  only  a  ivw  ejiileptic  seizures  usher 
the  diseiuse,  to  Ix*  followed  weeks  or  mouths  afterwanl  by  a  similar 
ure,  which  may  then  again   re{K?at  itself  at  a  later  period.     The 
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danger,  therefore,  to  the  patient  in  convulsions  lies  in  the  immediate 
effect  or  exhaustion  experienced  at  the  time,  not  in  any  future  impair- 
ment of  the  mental  faculties  or  establishment  of  a  habit  of  convulsions 
or  epilepsy.  These  remarks  must  necessarily  apply  only  to  convulsive 
states  not  dependent  upon  injuries,  vascular  lesions,  or  inflammatory 
cerebral  conditions. 

Complications  and  Sequels. — From  the  violence  of  the  con- 
vulsion there  may  be  some  direct  injury  to  the  cortex  of  the  brain,  as  a 
meningeal  or  capillary  hemorrhage,  leading  to  secondary  degeneration 
in  the  brain  substance.  This  would  seem  probable  as  a  consequence  of 
either  the  cerebral  exhaustion  or  of  the  possible  violence  done  to  the  cor- 
tex of  the  brain.  It  is  difficult  naturally,  on  microscopical  examination— 
except,  perhaps,  where  a  well-defined  meningeal  hemorrhage  is  present- 
to  separate  the  cause  of  the  convulsion  from  its  consequence,  but  I  believe 
where  the  convulsions  are  of  the  character  which  I  have  described  as 
due  to  some  peripheral  irritation,  as  indigestion,  herpes  zoster,  etc.,  and 
where  they  have  been  marked,  as  is  so  frequently  the  case  in  this  form, 
by  their  great  frequency,  that  it  is  justifiable  to  consider  the  cerebral 
lesion  as  secondary  to  and  caused  by  the  convulsion.  There  may  be, 
therefore,  as  stated,  as  a  direct  result  of  these  convulsions,  a  hemi- 
plegia or  a  diplegia.  It  is  rare,  however,  that  these  conditions  are  at 
all  extreme ;  certainly  they  should  not  be  confounded  with  the  ordinary 
forms  of  cerebral  hemiplegia  or  diplegia  which  occur  in  early  life  or  at 
birth,  although  they  may  have  been  preceded  by  convulsive  seizures. 

Diagnosis. — It  is  often  impossible  to  make  the  differential  diagnosis 
between  a  convulsive  seizure  and  epilepsy  per  se;  the  various  points 
already  alluded  to  in  describing  the  condition  may  aid.  A  convul- 
sion, however,  occurring  in  childhood,  should  always  be  regarded  as 
serious  where  there  is  no  existing  condition,  such  as  the  exanUiematous 
fevers  or  high  temperature  in  general  or  any  well-defined  local  irrita- 
tion. Such  a  convulsion  may  possibly  be  the  forerunner  of  permanent 
disease  of  the  cortex  of  the  brain. 

Pkognosis. — The  prognosis,  therefore,  in  convulsions  is  favorable 
when  due  to  some  reflex  cause. 

Treatment. — The  hot  bath  is  to  be  recommended,  with  the  use  of 
chloroform  inhalations,  to  be  followed  later  by  the  exhibition  of  chloral, 
usually  administered  by  the  rectum.  Where  this  is  not  effective  mor- 
phine hypo<lermically  must  be  employed.  The  later  continuance  of 
bromide  of  potassium  and  chloral  is  recommended.  Urethan  has  been 
successfully  used  in  many  instances.  Great  attention  should  also  be 
paid  to  the  removal  of  all  local  irritation,  and  I  would  especially  lay 
emphasis  on  intestinal  and  gastric  indigestion.  In  these  cases,  perhaps 
more  than  in  any  others,  favorable  results  are  obtained  from  the  removal 
of  any  aural,  nasal,  or  ocular  disturbances.  Until  a  thorough  examina- 
tion has  been  made  for  such  causes  of  irritatipn  no  course  of  treatment 
can  be  followed  out  with  success. 
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CukSSiFiCATiON. — Chorea  and  choreiform  affections  may  h^  elassi- 


^^ 

Bd  a» 

■  1 .  Chorea  minor ; 

■  2.  Spasmodic  ticM,  including — Habit  spasms,  Psychic  tic,  Progrcs- 
I  sive  choreic  tic. 

I        3.   Hcrcditury  chorea  ; 

■  4.  8vniptomatic  choreas  (post-hemiplegic,  etc.). 

The  classification  which  I  have  given  is  essentially  like  that  which  I 
gave  in  188S^  in  a  lecture  on  **  Cliorea,  S|)asnKMli(i  Tic,  and  Hysterical 
ajwl  Spjisniotlic  Disorders  of  ChildhotKl,"  published  in  the  ArvJiiven  of 
PfTflititric*  for  March  and  April,  1888,  and  wliich  1  have  since  fol- 
lovretl,  in  the  main,  in  my  Text-Book  and  siibserpicnt  writings. 

Sydenham's  chorea  is  undonl>t<Hlly  a  distinct  nndaily,  showing,  !iow- 
ever,  varA'ing  degrees  of  p<'rmaju'nce  and  intensity.  Spasmixlic  tic 
>Aen  clinically  shows  itsj?lf  in  cousinly  touch  with  common  choi'ca,  but 
I  has  \\s  own  individuality,  and  deserves  it.  Psychic  tic  verges  closely 
m  a  mental  disortler.  In  the  symptomatic  choreas,  such  as  folh>AV  a 
^roes  lesion  in  tlie  brain  or  a  degencrati<jn  of  the  cortex  cerebri,  there 
9  ovXy  a  superticial  coiniectiou  witii  the  ordinary  chorea  or  even  with 
ic,  and  the  choreic  movements  are  simply  one  of  many  morbid  mani- 
^tatiuus. 


r 


Chorea  Minor  .  Chorea  of  Sydenham  :  St.  Vitus-  Danob. 

Definition. — Chorea  minor  is  a  subacute  disease,  characterized  by 
involuntan',  irregidar  twitchings  of  the  nuis<'lcs  and  muscular  grou]>s 
of  the  body,  accompanietl  with  sfnne  uuttor  weakness  and  oft«'n  with 
glighi  mental  disturbances.  It  is  a  disease  tliat  comes  on  rather  slowly, 
inerejises  in  severity  a  few  weeks,  gmdnally  <Iecli nes,  and  runs  its  course 
in  from  two  to  four  months.  It  atlects  the  bcnly,  at  tirst,  unilaterally, 
the  iiiee,  arm,  and  leg  of  4me  side  being  more  involved  than  those  of 
the  other. 

Etioixkjy. — Chorea  is  essentially  a  disease  of  childhoo<l,  though  it 
ocenrs  at  all  peritKls  of  life  and  has  even  been  j?een  in  ivld  age.  The 
choreic  age  ranges  from  five  to  fifteen,  tiic  average  age  of  .SIS  pijtients 
of  mine  Ix'ing  twelve.  The  y<'ars  in  which  the  disease*  is  s|ii'cially 
prevalent  are  the  tenth,  eleventh,  and  twelfth.  It  affects  girls  more 
than  twice  as  otiten  as  boys.  Direct  hereditary  infiuence  is  of  little 
importance,  but  the  patients  are  r»ften  of  a  neuropathic  constitution  or 
kdong  to  somewhat  nervous  families.  In  H  jmt  cent,  of  my  teases 
either  a  brother  or  sister  of  the  choreic  |>atient  also  had  chorea. 

505 


606  CHOREA  AND  CHOREIFORM  AFFECTIONS. 

The  disease  prevails  much  more  in  the  temperate  climates,  and  does 
not  ver>'  much  affect  the  inferior  races,  such  as  the  negro  or  Indian. 

The  influence  of  season  varies  somewhat  in  different  localities.  In 
this  country  chorea  occurs  the  most  often  in  the  spring  months,  next  in 
the  fall,  next  in  the  winter,  and  is  least  common  in  the  summer-time. 
But  the  season  is  not  the  sole  agent  in  producing  these  variations.  In 
the  summer  the  children  are  out  of  doors  more,  and  less  subject  to  the 
depressing  influences  which  bring  about  the  disease.  In  the  spring,  on 
the  other  hand,  they  are  usually  at  the  end  of  a  long  fall  and  winter's 
school-work,  and  the  confinement  and  strain  connected  with  this  have 
no  doubt  something  to  do  with  causing  the  disease. 

Rheumatism  has  betm  considered  to  be  a  potent  factor  in  predis- 
posing, and  even  in  directly  exciting,  chorea,  and  its  importance  is 
considerable.  Among  318  cases  of  which  I  have  records,  covering  a 
period  of  thirteen  years,  I  found  a  history  of  rheumatic  pains  or  distinct 
rheumatism  in  20  \yGT  cent.  In  most  of  these  patients  the  rheumatic 
history  was  simply  that  of  "  growing  pains,"  and  the  occurrence  of  a 
frank  outbreak  of  acute  inflammatory  rheumatism  preceding  an  attack 
has  been  noted  in  only  about  6  per  cent,  of  cases.  The  statistics  from 
general  medical  clinics  show  a  larger  percentage  of  rheumatic  histories. 

My  cases  further  show  that  endocarditis,  which  is  also  placed  in 
close  relation  witli  chorea,  was  noted  during  the  attack  in  only  10  per 
cent,  of  the  jwitients.  The  last  series  of  cases  which  I  have  studSed 
have  shown  a  smaller  percentage  of  heart  lesions  than  the  earlier  cases. 
Others  have  found  cardiac  lesions  more  often.  Osier  noted  them  in  67f 
per  cent,  of  cases  examined  from  two  to  sixteen  years  after  the  attack. 

Chorea  undoubtedly  exists  to  a  larger  extent  in  cities  than  in  the 
country,  and  more  frequently  among  the  poorer  classes,  who  suffer  the 
evils  of  badly- ventilated  rooms  and  inferior  food.  Anaemia  and  mal- 
nutrition, from  these  and  other  causes,  predispose  to  chorea. 

The  strain  of  school-life  as  a  cause  of^  chorea  has  been  both  exag^ 
rated  and  misunderstood.  It  is  not  hard  study,  but  bad  methods  of  liv- 
ing at  home,  late  hours,  improper  food,  and  unwise  discipline,  that  cause 
chorea.  Some  of  our  alarm ivSt  educators  would  bring  the  general  level  of 
school-work  down  to  a  plane  suitable  for  children  with  weak  lungs,  defec- 
tive eyes,  and  impoverished  blood.  But  because  these  classes  get  chorea 
from  school-work,  it  does  not  follow  that  the  school  is  all  to  blame. 

Of  all  exciting  e^iuses,  fright  and  shock,  with  or  without  injury,  are 
the  most  frequent.  The  worrj'  and  strain  connected  wiih  examinations 
arc  sometimes  exciting  causes,  and  chorea  at  times  follows  an  attack  of 
malarial  or  some  other  infective  fever.  Intestinal  worms  may 
perhaps  excite  chorea,  though  this  agent  of  the  disease  has  become 
much  rarer  in  recent  years. 

Eye-strain  has  been  put  down  as  one  of  the  causes  of  chorea.  I* 
sometimes  excites  habit  spasm,  but  rarely  ever  a  true  Sydenham's  chorea. 
The  disease  is  also  said  to  follow,  at  times,  the  irritation  of  nasal  disease 
and  sexual  disorders.  Pregnancy  is  the  cause  of  chorea,  generally  in 
primipara*  and  in  women  under  the  age  of  twenty-five. 

A  kind  of  pseudo-chorea  is  sometimes  set  up  in  a  school  or  fiunily 
by  imitation.  The  true  disease  cannot  be  causea  by  this  means  alone, 
though  an  epidemic  due  to  a  common  infection  is  possible. 
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Symptom.s. — ^The  (h'sc»ase  begins  with  !*<)nie  slfjrht  twirrlihi^  niovc- 
sentA  of  the  face  or  hand,  tuit!  sidi-  iKniig  usually  more  affetipii  than  the 
othor,  and  the  right  side  l>«'iii<j  uiure  ufteii  aiibeted  at  tirst.  The  patient 
blinks  the  eyes,  twitehes  tlie  uKtiith,  urniuaees,  and  jerks  the  head.  The 
hand  starts  involtintariiy,  and  in  rnnveyiiifx  fiuwl  or  drink  to  the  month 
"be  utensil  is  sometimes  dmjiped.  Tlie  trnnk  and  slmnlders  are  twisted 
■>ut,  and  the  ehild  wrij>:gles  in  its  ehair.  In  walking  the  I'eel  eateh, 
be  legs  give  out,  iind  the  ehild  stumbles  t>r  falls.  In  the  course  of  a 
reek  l>oth  sidei*  of  the  IxmIv  heeome  arteetinl,  but  j^enerally  there  is 
more  disturbance  on  the  side  (»ri^iually  atteeteil.  The  movements 
jrradually  Ixx-ome  still  mon*  violent :  the  putient  eannot  sit  tpiiet 
for  a  moment;  the  face  is  C(»ntinually  distorted  ;  ttie  tt>tij^iie  is  thrust 
out;  the  eve.s  twitch;  .s|>eech  is  indistinct;  the  head  is  jerked  to  and 
fro;  the  arms  and  legs  are  Hnug  out  like  flails.  A  certain  amount 
of  mu-^ular  weakness  aeeompauies  it  all,  and,  if  the  case  is  a  sevei-e 
one,  in  two  or  tliree  weeks  the  patient  is  unabh'  ti>  <lress  or  feed  himself 
except  with  the  greatest  dilHcidty.  The  speech  contiinies  thick  ami  in- 
distinct, owing  to  the  twitchings  of  the  t«nigue  and  lips,  and  swallowing 
is  difticnlt.  The  moveiueuts  cease,  alujost  invariably,  during  sleep,  but 
in  Ijcid  cases  the  twitchings  are  so  si>vcrt^  that  sleep  is  much  disturbed. 
The  child  wakens  with  bad  dreams,  and  in  some  cases  an  actual  delirium 
occurs,  during  which  the  patient  scR-ams  or  talks  inarticulately  and  iHct»- 
herti'Utly,  ami  betrays  the  same  cxeitenieut  tliat  vnv  sees  in  the  delirium 
of  fever.  This  state  nsually  subsiiles  towani  morning.  At  alt  times 
the  patient's  menUd  c(>ndition  is  slightly  aftected.  The  ehild  is  more 
irritable  and  peevish.  He  cries  at  little  things,  and  is  difficult  to  please 
or  to  manage.  There  is,  with  this  emotional  dtsturbance,  a  gocMl  di-al 
of  actual  hebetude  and  dulness.  The  apjR'tite  is  less,  and  the  child 
becomes  pale  and  loses  flesh.  Nttctiirual  enuresis  occasiuually  <H'ctjrs. 
The  urine  contains  an  excess  i»f  itrea  and  jihosphates,  and  sometimes 
iuDmato porphyrin ;  the  sjK'citic  gravity  is  often  high.  The  elec- 
fccal  irritability  of  muscles  is,  as  a  rule,  incrciised,  but  thert^  arc  no 
^tialitiitive  changes.  The  tleep  reflexes  are  somewhat  les,seued.  The 
pulse  is  often  rather  rapid,  sometimes  running  up  to  120  or  130,  and  i 
nave  seen  cstsea  of  actual  tachycardia  without  any  orgaui*-  heart  lesion. 
In  a  pertrentage  of  cases  (10  to  20),  as  already  stated,  a  blowing 
murmur  is  heanl  over  the  heart,  an<I  in  some  instam-es  the  evidences  of 
a  genuine  endoc;irditis  may  Ijc  fountl,  though  usually  the  nuirnuir  is  a 
functional  one  and  eventually  disapjR-ars.  The  ehild  becomes  pale  and 
jjiuajniic,  and  examination  of  the  bloixl  shows  a  dimiiuition  of  red  cells 
nd  increase  of  white. 
The  symptoms  are  worse  in  the  morning,  and  improve  in  the  at'ter- 
m.  This  is  more  esjH'eially  the  I'ase  wlien  the  disease  has  bi-eiinie 
lewhat  chronic.  The  patient  suffers  little  imin,  and  sensory  disturb- 
are  not  often  observed.  Occasionally,  however,  rheumatic  iwiius 
X'ompany  the  disease.  The  special  senses  are  not  affected,  thougn  tlie 
orea  may  involve  the  motor  miiseles  rd'  the  eyebalK 
_  The  disease  reaches  its  liciglit  in  about  three  <^r  four  weeks,  and  in 
most  instanc(^s  contiiujes  without  very  nujch  change  for  a  month  or  two, 
then  gradually  subsides.  In  very  rare  cases  the  movement.*  are  so 
Ijolent  and  severe  that  the  child  cannot  sleep,  and  can  with  difficulty 
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swallow  food,  and  as  a  result  the  emaciation  and  weakness  increase,  so 
that  the  disease  ends  fatally. 

Occasionally,  one  finds  the  malady  running  a  very  mild  course,  and 
affecting  only  one  side  of  the  body,  and  such  cases  have  been  described 
as  illustrations  of  hetnichwea. 

In  other  instances  the  twitching  movements  are  very  slight,  while 
the  motor  weakness  is  so  great  as  to  amount  almost  to  a  hemiplegia,  and 
this  rare  type  has  been  called  paralytic  chorea. 

There  are  also,  I  am  sure,  many  instances  in  which  children  have 
suffered  from  a  progressive  weakness,  ansemia,  mental  hebetnde  and 
irritation,  anorexia,  and  disturbed  sleep — in  fact,  with  all  the  symptoms 
of  chorea  except  the  spasmodic ;  and  I  believe  that  there  is  a  type  of 
chorea  in  which  the  disease  affects  the  motor  mechanisms  but  very 
slightly  {latent  chorea). 

When  chorea  affects  pregnant  women  the  disease  nms  very  much 
the  same  course  as  in  the  chorea  of  children.  It  begins  in  the  early 
months  of  pregnancy,  and  does  not,  as  a  rule,  end  until  parturition, 
although  by  suitable  treatment  it  may  sometimes  be  practically  cured 
before  that  time.  It  usually  affects  primiparsB,  and  in  many  instances 
the  patients  have  had  chorea  earlier  in  life. 

When  the  psychic  functions  are  particularly  affected  by  the  chorea, 
there  results  a  great  mental  excitement,  especially  at  night,  with  de- 
lirium, hallucinations,  and  illusions.  After  one  or  two  weeks  the 
excitement  lessens,  and  the  patient  becomes  pale  and  apathetic,  then 
gradually  jmsses  into  the  stage  of  convalescence.  This  type  is  called 
chorva  insaniens  or  maniacal  chorea^  and  it  affects  older  children  (fifteen 
to  twenty)  and  adult  women.  It  sometimes  ends  fatally,  and  if  so 
deiith  (wcurs  in  about  a  fortnight. 

Course  and  Piicxixosis. — Chorea  usually  runs  a  course,  as  already 
said,  of  two  or  three  months.  By  vigorous  treatment  in  mild  ca^esthe 
dur.ition  can  be  cut  down  to  four  or  six  weeks.  If  allowed  to  run  its 
natund  course,  it  subsides  gnidiially,  just  as  it  came  on.  In  a  good 
many  instances  the  child  has  a  tnice  of  the  disease  remaining  in  the 
form  of  an  occasional  twitching  of  the  face  or  hand.  If  this  continues 
for  some  months,  a  relapse  is  very  likely  to  oc<;ur.  Relapses,  in  fact, 
arc  extremely  frequent  in  chorea,  and  amongst  my  own  cases  about  one- 
thinl  had  nK^re  than  one  attack.  These  relapses  are  generally  slightly 
less  in  intensity  than  the  original  attack,  and  they  are  apt  to  occur 
within  a  year  of  the  first  illness.  The  same  child  may  have  an  attack 
of  chorea  every  year  for  four  or  five  years.  The  average  number 
of  relapses,  however,  is  two.  Among  55  cases  of  relapsing  chorea, 
2(5,  or  not  quite  half,  had  only  a  single  relapse.  These  recurrencea 
nirely  take  place  after  maturity  is  reached,  except  when  the  patient 
becomes  jiregnant. 

Patii()L(kjv  and  Pathological  Anatomy. — A  considerable 
amount  of  evidence  is  now  being  brought  forward  to  show  that  chorea 
minor  is  usually  a  disease  of  infectious  origin.  Still,  it  cannot  yet  b« 
said  that  this  matter  is  an  established  scientific  fact.  If  the  process  ij 
not  due  to  a  microbe,  we  must  certainly  assume  that  there  is  a  morbw 
diathetic  condition — allied  to  that  of  rheumatism — and  that  this  disturb- 
ing humor  of  the  blood  is  poured  out  and  irritates  the  nerves,  precisely 
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g  Sydenham  suggested  more  than  two  liimdred  years  ago.  I  cannot 
Xpress  my  views  upon  tlie  jKitliological  anntomy  of  the  disea*ie  in  any 
liflereut  way  to  that  wiiich  1  have  used  before  in  my  coiiimtuiications  njxm 
hi-  puhjeet.  1  helit've  that  the  8e;it  of  the  h'f^tons  in  chorea  h  in  the 
irain,  and  is  usually  in  the  gray  matter  of  the  motor  area  of  the  cortex, 
ttvolving  also  somewhat  the  pyramida]  traet  and  Imsid  ganglia.  Tlie 
jsions  are  in  acute  and  severe  cases  of  tlic  natui-e  of  intense  hyj)cnemia, 
rith  dilatation  of  vessels,  small  hemorrhages,  and  spots  of  softening. 
There  is  in  these  cases  iiifiltratiun  of  the  |>eri vascular  spaces  with 
und  cells  and  swelling  and  proliferation  of  the  intima  oi  the  snudl 
Utfries.  In  mild  an<l  chronic  cases  the  evidence  of  active  vascular 
rritation  is  less,  but  there  are  j)erivascular  dilatations  and  increase 
jf  connective  tissue.  The  process  suggests  a  low  grade  or  an  initial 
■IttR  of  inflammation  (encephaiitis  ituhneuta  )io)t'ftttj>purath'n),  but 
HRpt  disseminated  and  less  intense  than  in  the  ordinary  tyjK^s.  The 
intliological  examinations  of  cases  of  hereditary  and  chronic  chorea 
Op}»enheim,  LhmaJ,  as  well  as  tliose  of  acute  fatal  cliorea,  give  sup- 
>rt  to  these  views  (Fig.  01).  Tlie  hypeiwmic  process  may  not  l>e 
onfincd  to  the  meninges  and  motor  areas  of  the  brain  and  cord, 
lut  it  is  oidy  from  the  disease  in  these  parte  that  the  symptoms  of 
ehorea  arise. 

The  presence  of  points  of  irritation  in  the  cortex  and  its  meninges 
id  in  the  deeper  parti^  excites  discharges  fif  nerve  force  and  pnxluces 
lie  choreic  movements.  The  interruption  of  the  voluntary  nerve 
pulses  by  diseased  foci  makes  these  movements  irregular.  The 
ipjjarently  sj)ecial  involvement  of  the  basal  ganglia  may  explain  some 
t  the  inco-oi\lination.  In  paralytic  chorea  the  pyramidal  tract  is 
fr')f>ably  more  seriously  injured  by  srtnie  single  large  focus  of  conges- 
ion,  exudation,  t»r  hcniorriiage.  In  maniacal  cli(»rea  the  meninges  and 
jortex  are  more  involved. 

In  a  considerable  pn*portic>n  of  cases,  especially  those  of  long  dura- 
ion,  evidences  of  endwanlitis  are  present, 

DiAOSoeis. — The  disease  is  to  be  distinguished  from  spasmodic 
ic,  hysteria,  and  gross  lesions  of  the  bmin  leading  to  symptomatic 
horeic  movements.  It  is  dittcixMitiat^Hl  from  spasnuKlic  tic  by  the 
ut  that  the  twitching  movements  an*  wide  and  irregularly  distri)>- 
ted,  and  do  not  simulate  anv  purprtsixe  movements.  In  the 
iNLsnuNlic  tic  the  child  oj>ens  ant^  shuts  his  mouth  or  distorts  his  fea- 
res  in  a  grimace,  or  he  jomjis  up  and  down  on  the  HtMir,  or  jerks  his 
ilTO  in  some  regular  conirdinate  nio\enicnt.  In  chorea  the  spasm 
lually  begins  unilaterally — is  more  pntnijunced  on  one  side  than  on 
le  other.  In  tic  the  movements  nrc  limited  to  a  few  groups  <if  muscles, 
ich  as  thu«e  of  the  eyes  or  larynx»  ar  to  the  trunk  or  the  legs,  while 
chorea  the  movements  are  unilateral  or  general.  Chorea  attacks 
ihildrrn  who  have  not  any  s|i>eci{d  marked  neurotic  taint  and  who  are 
b>ually  bright  mentally,  Spasnunlic  tic  aHects  neurotic  children,  an*l 
sometimes  asswiated  with  decided  mental  tleteriorition.  Chort^a 
['gins  rather  smldcnly,  in  a  companitivcly  short  time  reaches  its 
fight,  and  runs  a  subacute  course.  Tic  may  be  said  to  be  chronic  fr(Mn 
le  *tart.  Chorea  is  usually  associated  with  physical  symptoms  of  mal- 
tatrition,  amemia,  general  weakness,  anorexia,  and  sometimes  with  rhcu- 
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matism  and  cardiac  trouble,  while  spasmodic  tic  may  occur  in  persons 
who,  physically,  are  otherwise  quite  well. 

Hysterical  spasms  are  readily  distiuguished  by  the  feet  that  they  are 
never  simple  inco-ordinate  twitching  movements,  but  are  usually  rhyth- 
mical, involving  often  the  entire  muscles  of  the  body.  Thus  in  hysteN 
ical  spasm  the  child  dances  upon  the  floor,  or  has  attacks  of  oscillatoiy 
spasm  of  the  head,  or  goes  through  movements  which  are  indicative  <rf 
the  mental  excitement  associated  with  it.  Hysteria  alsp  usually  attach 
children  of  an  older  age  during  the  period  of  adolescence  or  early  adak 
life,  and  the  emotional  crises  and  the  characteristic  emotional  mental 
state  are  often  present.  The  physical  stigmata  of  hysteria,  such  as 
contractures,  palsies,  anaesthesias,  are  also  present  and  distinctive. 

Prognosis. — The  prognosis  in  chorea  minor  is  almost  invariably 
favorable.  A  great  many  patients,  however,  have  a  relapse,  and  in 
some  instances  the  disease  passes  into  a  mild  chronic  type.  This,  in 
turn,  may  develop  into  a  form  of  habit  chorea  or  into  some  hysterical 
affection.  Occasionally  chorea  seems  to  disappear,  and  epilepsy  or  a 
severe  form  of  migraine  takes  its  place  as  adolescence  comes  on.  Death 
rarely  occurs  in  children.  I  have  seen  only  1  case  among  nearly  400. 
Death  from  chorea  in  adults  seems  to  be  more  freauent,  particularly  in 
chorea  insanierus,  but  this  is  a  form  of  the  disease  which  is  certainly  rare 
in  this  locality.   In  England  the  mortality  from  chorea  is  about  2  percent 

Treatment. — The  child  who  is  suffering  from  St.  Vitus'  dance 
should  be  taken  from  school,  and,  if  the  case  is  severe,  from  all  stodies 
or  serious  mental  application.  Ho  should  be  put  to  bed  early  and  made 
to  have  long  hours  of  sleep.  In  severe  and  serious  cases  the  child 
should  be  kept  in  bed  all  the  time,  and  this  treatment  has  been  recom- 
mended as  one  to  be  universally  followed.  It  is  not,  however,  neces- 
sary in  the  majority  of  cases.  The  patient  should  be  allowed  to  go  oat 
of  doors,  but  not  to  indulge  in  any  violent  play  or  exercise.  Ewnr 
morning  the  nurse  should  sponge  the  back,  neck,  and  chest  thor- 
oughly with  cool  water,  splashing  it  on  and  rubbing  the  surface  well 
afterward.  In  place  of  this,  it  is  sometimes  better  to  have  the  child  at 
on  the  edge  of  the  bath-tub  and  then  to  pour  water,  at  a  temperature  of 
about  70°  F.,  from  a  pitcher  so  that  it  will  strike  the  back.  The  child 
should  then  be  well  rubbed,  and  either  put  back  to  bed  or  dressed,  ac- 
cording to  the  severity  of  the  condition.  The  diet  should  be  a  phun 
one,  excluding  much  meat,  rich  food,  and  sweets,  but  it  is  not  necessary 
to  put  these  patients  upon  a  very  rigid  regimen. 

As  regards  medicines,  there  is  no  doubt  that  arsenic  has  a  good  effect 
in  shortening  the  disease  and  lessening  the  severity  of  the  symptoms, 
and  it  is  usually  best  to  combine  this  with  a  preparation  of  iron  and 
quinine.  The  common  prescription  which  is  used  by  myself  personally 
and  in  my  clinic  is  the  following : 

^.  Solutionis  potassii  arsenitis,  sij  ITl^cl ; 

Vini  ferri  amari,  q.  s.  ad  3iv. — M. 

Sig.  ^  ter  in  die. 

If  the  child  has  any  tubercular  taint,  I  use,  instead  of  the  bitter  win^ 
of  iron,  the  syrup  of  the  iodide  of  iron,  in  the  following  prescription: 
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I^.  Solutionis  p<:)tai?sii  arsenitis,  sij  ITtxl; 

iSyrujii  ferri  iotlidi,  3v  ; 

AijUie,                                   q.  s.  ad  31  v. — M. 
8ig,  3j  ter  hh  die, 

be  arsenic  should  be  increa^swl  gradually,  at  the  rate  of  two  drops  every 
'<.>nd  day,  until  the  |wtient  is  taking  from  10  to  15  drops  of  the  Fctw- 
'\s  solution  tliri'^^  titues  a  *lay.  It  is  rarely  neeessary  to  j^o  above  12 
jps  at  a  dose,  but  at  times  one  cim  advantageously  increase  it  to  20 

The  use  of  zine  in  ehorea  is  sometimes  lieneficial,  and  it  used  to  be 
[)ngly  recomiuendetl    by  West.       It  is   a   mueh  more  disagreeable 
ug  to  administer,  however,  and  I  seldom  use  it  now,  except  in  cases 
the  disease  has  Iweome  somewhat  chronic  and  is  assuming',  i>er- 
the  characteristics  of  a  spasmodic  tic.    lu  such  cases  the  following 
may  be  preseril>e<l ; 

R.     Zinei  bromidi,  ^j  j 

A(juie,  5)- — ^• 

8ig.  ITlx  (er  in  die,  increased  by  1T|j  to  Hlxxx  f.  i,  d. 

Next   to   arsenic    in   absolute  and  demonstrable  efficiency  are  the 

coal-tar   [>r<uluct,s — antipyrine,  antifebrine,  and    exal<!;iue.     Of 

I  have  found  that  exai^ine  is  by  far  the  most  certain.     In  a  series 

causes  which  were  treatetl  with  thin  drug  at  my  clinic  I  found  that  in 

le  instances  the  disease  could  be  retilly  aborted  Ijv  larj»:e  doses  r>f 

Ugine ;  in  others  its  counste  was  shortened  and  the  symptoms  were 

tuneiiorateil.  Tiie  plan  of  giving  it  is  to  make  powders  containing  cneh 
2  grains  of  exalgine  and  5  «<f  the  sjiccharated  carbonate  of  into.  One 
i\i  these  is  given  three  times  a  day  the  first  day  ;  then  an  additional 
pDwder  is  given  each  succeeding  day  until  the  jmtient  is  taking  eiglit 
powders  daily,  the  maximum  daily  dose  being  15  to  18  grains  in  chil- 
dren of  the  age  of  ten  or  twelve.  It  is  to  lie  remembered,  however^ 
tbat  exalgine  is  not  an  entirely  s.ife  drug.  While  I  hnve  never  known 
any  very  seriuus  results  from  it,  1  have  seen  a  very  alarming  condition 
cyan(»sis  produced,  and  it  is  for  this  reason  that  I  administer  tlie  iron 
combination  with  the  exalgine.  I  also  insist  that  the  jvatients  who 
taking  this  treatment  shall  be  put  to  bed  f«tr  at  least  a  larger  portion 
the  time,  and  be  seen  daily  l>y  the  physician.  While  I  believe  that 
ilgine  is  a  most  effective  remedy  fur  ch(>n'a,  I  <hi  n(tt  genendly  use 
,  for  the  reason  that  it  may  produce  grave  symptoms,  and  1  feel  that  it 
ay  be,  at  times,  a  <langerous  drug.  The  exalgine  trciitment^  therefore, 
only  reserved  for  the  nmre  seni»U8  cases  and  diose  which  can  \w  kept 
nder  control  in  a  hospital  or  under  the  close  personal  supervision  of 
He  physician. 

There  are  a  great  many  other  drugs  which  have  been  recommended 
in  chorea.  Among  them  is  (piiiune,  the  use  of  which  has  been  advised 
by  H.  C  WoiKJ.  He  states,  liowever,  that  in  ortler  to  get  what  may  be 
llletl  the  "specific"  effects  it  must  be  given  in  very  lai-ge  doses,  and 
reports  a  cjise  in  which  the  chikl  received  lOW  grains  in  four  weeks 
about  30  grains  a  day.     I  am  quite  sure  that  quinine  has  no  special 
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effect  on  chorea  in  oixliiifiry  dases.  The  stilieylate  of  soda  has  been 
recommended  in  chorea,  ami  it  prohtihly  has  some  utility  iu  casceaaao* 
ciated  with  decided  arthritic  maailei^tationa. 


THE  SPASMODIC  TICS. 

INTRODUCTION. — It  sometimes  hapjieiis  tliat  chorea  minor,  M-hen  no! 

completely  curtxl,  leaves  as  a  re-si<hniTii  certain  liahit  spasms  MJiieli  arr 
usually  mild  in  tyjje  and  eventually  cnrahlr,  hut  wliich  may  perhajf^lH- 
kept  up  hv  some  rcHcx  irritation  or  neurojmthic  -constitu'tiou.  Thx 
siMisms  invttlve  genemlly  one  or  two  groups  of  muscles,  such  h.*  a 
twitching  of  the  eyes  or  sniffing  of  the  nose  and  shrugging  of  the 
shoulders. 

At  otiier  tinie.H  one  sees  children  develop  precisely  thi?  same  kind  of 
twitching  spasm  without  any  previitu.*?  chorea.  The  cliild  of  nervoih 
habit  is  uoticed,  when  he  gets  to  be  nine  or  ten  years  old,  to  distort  hi*. 
face,  to  twitch  the  hand  <x'casionally  or  the  shoulder,  antl  tbe  jwn'tit* 
become  alarmed  at  the  possible  onset  of  8t.  Vitus'  dance.  Tliw*' 
sjmsms  last  |X'rliap8  for  a  few  weeks  an<l  then  gnidually  disapjH"nr,  "if 
they  settle  down  into  permanent  habits  antl  last  for  a  number  of  y** 
These  are  cases  which  msembie  abortive  attacks  «if  chorea  t>n  one  \a 
or  incompletely  aborted  attacks,  ending  in  a  chronic  comlition,  in  i 
instances. 

In  still  other  cases  the  child  may,  without  any  previous  sympt4J 
<levelo]i  a  |M?culiar  spasm   involving  a  single  group  of  muscles,  suchi 
that  of  the  diaphragm  or  those  of  the  larynx  or  tht)se  of  the  wxki 
face.     Here  there  is  thj  particular  e\*idence  of  a  history  of  Sydcnhnm'* 
•chorea ;  the  twitehings  are  isolated  and  chronic  and  pei-sistent. 

The  above  s|>asmiMlic  troubles  have  often  l)een  classe*!   under  the 
head  of  "  chronic  choiva."     Some  of  them  do  hold  a  kinship  to  tlirt- 
disease,  but,  on  the  whole,  they  oi:»cnpy  a  very  distinct  field,  hotli 
acc(juut  of  their  pathology  and  their  clinical  course,  and  they  are  f 
grouped  uuilcr  tlie  head  of  "sjvasmiMlic  tic"  or  tic  couvuhif. 

Definition. — The  spasmodic  tics  arc  chronic  disonlers showing th« 
selves  in  the  form  of  quick,  electric-like  sjuisms  of  single  muscles  01*^ 
muscular  grou|is  acting  expressivcfif  for  the  same  physiolomcjd  pur^ 
The  spasmodic  movements  are  violent,  and  several   rapia  eontraeU 
succeed  each  otlier,  after  which  there  is  a  jM-riml  of  rest.     Thev 
variously  distributed,  and  are  at  times  associate*!  with  other  symplc 
The  disease  is  a  degenerative  one,  and  lasts  for  maiiy  months  or  v  , 
years.     The  malady  takes  various  forms,  and  under  it  are  included 
following  groups : 

1st.  Hal/it  ffpoifm  or  habit  chorea. 

2d.  SfjajftmMiic  tic  propn\  including  ff>rms  of  wrv-ne<'k  and  mi 
tic,  retro-coUic  spasm,  so-called  chorea  of  the  larynx  and  of  the 
phragm. 

3d.  Psychic  tU-^  including  the  so-calleti  Tourette's  disi'sosc,  latttb^ 
myriachit,  the  jumpers,  etc. 
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Etioixxjy. — The  tics  alinof^t  always  begin  in  cliiklhood,  and  the  age 

which  they  .start  is  ahoiit  the  sanit*  a.s  that  of  Sytlenham**  fliorea — 
that  is,  betAi'een  tiii'  fittli  and  Hftevnth  years.  Some  of  tlie  speeial  forms 
of  tic  be^in  later,  as  will  be  shown  under  Symptoms  (]k  51iJ), 

The  disease  attacks  boys  rather  more  fiften  than  girls,  and  there  is 
always  some  liereditar\'  neuropathic  hislory,  or,  at  any  rate,  the  chil- 
dren themselves  are  of  nervous  temperament.  In  the  psychic  (ics  the 
influence  is  es|>c*eially  marked.  Rheumatism  has  little  to  do  with  the 
malady.  The  exciting  cjiuse  is  sometimes  an  attack  of  ordinnry  chorea^ 
leaving  a  habit  spasm  or  a  tic  as  a  residuum.  In  f>ther  instances  the 
csaiiso  is  S4>me  excessive  strain,  overwork,  fright,  siinek,  or  injury. 
Ma.«^turbation  plays  a  part  in  psychic  eases.  Not  infrequently  the 
active  cause  ot  ha!)it  spasm  is  a  reflex  irritation,  such  as  disturbance 
iu  the  refraction  of  the  eyes,  nasal  stenosis,  stenosis  of  the  lachrynud 
ducts  adenoma  of  the  pharynx,  genital  irritations,  and  perhaps,  at 
tfroes,  intestinal  irritations.  Tie  projMT,  however,  is  not  a  reflex  dis- 
pise,  and  on  the  whole  the  influences  of  a  nenropatliic  eonstituti(»n  and 
of  nervous  stnuns  are  the  pre<Iominant  ones  in  this  group,  distinguishing 
it  in  many  resjtects  from  ordinary  chorea. 

Symptoms. — Ilubh  «Spa#m. — The  most  common  form  of  habit  spasm 
is  a  twitching  of  tl»e  muscles  of  the  face,  jvarticidarly  of  the  orbicular 
muscles  of  the  moutli  and  eyes.  The  child  is  noticed  frequently  to 
close  the  lids  of  one  or  l>oth  eyes  very  tightly  two  or  three  times  in 
succ(*8.Hion,  rejieating  this  every  few  minutes.  At  other  times  he  sud- 
denly throws  his  mouth  wide  open,  jerks  the  head  back,  and  perhaps 
protrudes  the  tongue,  or  |>erj)etually  gnaws  the  lijw*.  Another  cominou 
form  of  habit  spasm  is  a  constant  snifling  ol'  the  nose.  This  is  often 
siartetl,  |H.'rhaj)s,  by  some  chronic  catarrhal  condition  that  is  kept  up  by 
the  neuropathic  tendencies  of  the  patient, 

Childri'ii  with  habit  chorea  often  jerk  the  sliouhlers,  and  «x'easionally 
the  arms  and  legs,  nr  make  some  curious  gesticulatitui  or  grotesque 
pantomime. 

Spasmodic  Tic  Proper. — Wlien  the  spasm  gets  definitely  located 
U|K»n  one  or  two  nerve  centres  it  is  more  tiften  s[M>Uen  i>f  {is  a  xpdmmHfic 
!it\  and,  clinically,  we  find  names  given  to  a  nundjcr  of  dift'erent  kinds  of 
tic.  A  rather  common  ty|]>e  is  that  kuijwn  as  "chorea  of  tlie  laiynx  " 
[laryngeal  tic).  In  this  the  twitching  sp;«sm  affects  the  muscles  of  res- 
piration and  of  voice.  As  a  result  the  patient  makes  at  more  or  less 
iTgtdar  intervals  loud  expiratory  noises,  like  the  bark  of  a  dog  or  like 
the  short,  sharp  cry  that  ustu»rs  in  an  epilei>tic  spell.  Sometimes  tlie 
noise  assumes  the  chanicter  of  an  articulated  word,  as  iu  the  case  of  a 
BTirl  who  was  under  my  treatment,  wlu)  eoutinimlSy  rci)eate<l  *' Hoy, 
hoy."  In  these  cases  the  noises  nuiy  be  kept  up  alnmst  constantly 
throughout  the  waking  hours  at  the  njte  of  ten  or  twenty  a  minute, 
giving  neither  the  jxatient  nor  friends  any  rest.  The  spasmodic  move- 
rtients  increase  when  the  imtient  is  excited,  and  are  much  less  when  he 
i*  is4)lated.  They  cease  during  sleep.  No  amount  of  voluntary  contrfd 
or  punishment  affects  this  disturliauce,  except  tem])orarily. 

Sjia»nKMlic  tic  also  affects,  at  times,  the  muscles  of  the  tnmk,  causing 
the  head  and  botly  to  be  sudderdy  pulled  backward  a  little.  As  the 
[atient  sits  in  a  chair  the  head  and  shoulders  are  pulled  against  its  back. 
Vol.  IV.— 33 
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and  as  the  patient  walks  his  gait  is  interrupted  by  this  backAvard  twitch- 
ing of  the  body. 

Wry-neck. — There  are  two  forms  of  spasmodic  tic  which  are  seen 
in  middle  and  late  life,  as  well  as  during  childhood  and  adolescence. 
Thcfie  are  wry-n^ck  and  mimic  facial  tic.  The  term  wry-neck  is 
applied  also  to  a  tonic  spasm  of  the  muscles  supplied  by  the  spinal 
accessory  and  cervical  nerves,  and  this  condition  is  due  either  to  a 
congenital  disorder,  to  muscular  rheumatism,  or  to  irritation  of  cnlai^ged 
glands  or  cervical  caries.  Leaving  out  these  cases  of  tonic  and  symp- 
tomatic wry-neck,  however,  there  is  a  large  number  of  cases  of  twitch- 
ing s]xi.sm  involving  the  neck  muscles  which  belong  properly  under  the 
head  of  si>asmodic  tics.  They  are  really  a  kind  of  habit  spasm ;  their 
seat  is  in  the  brain,  and  French  writers  (Brissaud)  speak  of  them  as 
mental  tnrticofUs.  While  in  childhood  and  adolescence  wry-neck  v 
often  only  a  kind  of  psychic  or  habit  spasm,  in  later  life  it  assumes  the 
character  of  a  more  serious  degenerative  neurosis,  and  is  perhaps  asso- 
ciated with  some  organic  change. 

Facial  Tic. — The  above  statements  apply  also  to  facial  or  mimic  tic. 
This  usually  develops  after  the  period  of  midcile  life,  and  is  sometimes  seen 
associatetl  with  tic  douloureux  or  after  an  attack  of  hemiplegia.  It  is  a 
rather  frequent  symptom  in  aged  people,  especially  women,  and  there 
too  is  a  mark  of  some  real  degenerative  process.  Facial  tic  occurring 
in  adult  life  is  sometimes,  like  the  other  tics,  a  reflex  disturbance,  bat 
this  is  not  often  the  case.  The  disease  is  generally  described  separately, 
as  is  torticollis,  on  account  of  the  fact  that,  while  the  clinical  symptoms 
are  very  uniform,  the  cause  and  pathology  vary  very  much.  It  is  my 
opinion  that,  both  clinically  and  pathologically,  mimic  tic  can  be  brought 
in  closer  relation  witli  the  group  of  spasmodic  tics  than  with  any  otter 
class. 

Gilles  de  la  Tourette's  Disease  {Myospawiia ;  the  Jumping  Dii- 
ease). — There  is  a  form  of  spasmodic  tic  which  is  characterized  by  sudden 
convulsive  movements,  accompanied  with  inarticulate,  obscene,  or  pro- 
fane ejaculations  (coprolalia),  and  sometimes  with  echoing  of  words  heard 
(echolalia)  or  with  imitation  of  movements  suggested  (echokinesis). 
This  malady,  which  is  sometimes  called  "  Gilles  de  la  Tourette's  disease" 
has  been  observed  in  various  parts  of  the  world,  where  it  receives  diffe^ 
ent  names.  The  persons  affected  in  Maine,  Canada,  and  certain  parts 
of  the  Northern  and  Central  States  are  called  "jumpers."  In  Siberia 
the  atlc'ction  is  called  "  myriachit."  In  Java  and  in  the  East  Indies, 
amongst  the  Malay  population,  it  is  called  "latah."  It  is  endemic, 
therefore,  in  these  locations,  but  it  is  occasionally  seen  in  the  populous 
centres  of  Europe  and  of  the  United  States.  It  begins,  as  a  rule,  in 
children  between  the  ages  of  five  and  sixteen,  and  affects  men  oftener 
than  women.  There  is  a  neurotic  family  history,  and  the  disease  j? 
decidedly  an  hereditary  as  well  as  a  family  one.  The  exciting  cause  is 
probably,  in  most  instances,  very  slight.  Perhaps  some  powerful  enao- 
tion  may  be  sufficient  or  some  acute  disease.  Tickling  has  been  said, 
in  the  case  of  the  *'jum])ers,"  to  be  an  exciting  cause;  masturbation  is 
also  mentioned.  The  affection  seems  to  prevail  amongst  rather  inferior 
races  or  those  portions  of  strong  races  that  have  a  low  grade  of  ner\'Oi» 
vitality.     It  is  a  disease  of  a  neurasthenic  people. 
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It  begins  with  attacks  of  suddon  motor  explosions  affecting:  the  head, 
p,  and  upper  extremities  first,  then  involving-  the  IkhIv.     The  jKitient 
rhile  sitting  quietly  will  siiddt/nly  tlirow  tlie  anrirt  out  or  tlio  head  l>aek, 
jumping:  up  tn>m  the  ehair  hii^li  into  tlie  rouni,  and  perfmjis  utterin^r  some 

KTV.    In  the  e^i^es  nt*  latali  ami  mvriueliit  tlie  i>atieiits  wilt  often  ^o  throiig-h 
sudden  act  whieh  they  are  tttld  U*  do,  j^ueh  as  taking  off  their  elothe.s, 
getting  up,  or  sitting  down.     They  have  to  do  tins  wliether  they  are 
^willing  or  not,  and  sometinie.s  while  they  are  loudly  protesting  against 
In  mild  eases,  espeeially  those  seen  in  this  region,  the  more  vi»ilent 
Qovements   are  not  often   present,  and    the  ehild   simply  has  severe 
Ijoreic  twitching^  of  the  face  or  anus,  sometimes  jnmpiirg  movements, 
~~  *   in  many  respeets  resemble^  so  far  as  tlie  motor  phenomena  are 
erned,  the  ortlinarv  spasnuHlic  tie.    Besides  these  motor  phenomena, 
however,  the  jvitient  utters  exphtsive  s«mnds,  uses  foul  or  profane  words, 
^fometimes  rejKniting  the  same  wttnl  liali'  a  dozen  times ;  at  other  tiIn(^s 
Hbtteiing  a  phrase  full  of  ohseenities  (eoprolalia).     The  attacks  (Kvur  at 
any  moment  when  the  child  is  at  schcM>[  ur  at  table  amongst  his  family 
or  in  strange  surroundings,  and  may  lead   to  vrry  enilmrrassing  situa- 
lioniN.     In  place  of  the  profane  or  obscene  wiirds  the  ehikl  sometimes 
liniply  repeats  the  last  woixls  or  phrases  of  the  jx^rson  to  whom  he  is 
Ikitog.     This  is  know^n  as  eeholalia.     Tourette  recortb  the  case  of  a 
[>ung  woman  who  had  retires!  to  rest  tine  night,  when  a  d<ig  began  to 
irk   under  her  window.     The   unfortunate   |Kitient  echoed  the  l^ark, 
rhich  the  dog  tewjk  up  in  turn,  and  against  her  will  she  was  kept  bark- 
Bg  the  greater  part  of  tlie  night. 

Aside  from  the  motor  and   mental  symjjtoms  just  referred  to,  the 

fttteots  are  in  fairly  goxl  health.     Their  sleej),  apjictite,  and  general 

kiitrition  are  not  seriously  impain*d.     Their  mental  condition  is  also,  as 

rule,  good,  though  they  sliow  evidences  of  nervousness  and  af  neur<.>- 

Uhic  taint,  and  are  in  some  instances  backward  morally  and  mental- 

The  disease  is  not  s])ecially  associatwl  with  hysteria,  and  is  more 

llied  to  a  mental  disorder  than  it  is  to  the  neuroses.     The  malady  is  a 

ironic  one,  beginning  insidiously,  lasting  for  years,  sometimes  for  a 

>np  lifetime. 

pR<MJNciSis. — The  prcvgnosis  of  liabit  spasm  is  almost  always  good 

inh*s.H  the  case  is  very  mueh  negleeted.     As  a  ruk\  ehildren  whc)  liave 

jlie  mild  tyjici  of  huiut  syiasm  get  well  as  they  reach  the  age  of  fifteen 

sixteen  ;  if  they  {miss  that  age,  however,  withf>ut  bring  cured,  it  is 

fit  to  continue  more  or  less  through  life,  there  Ixung  often  long  jK3riods 

comparative  rest  from  it. 

The  prognosis  of  the  spasmodic  tics  proper,  such  as  afteet  the  neck 

uuscles,  face,  and  trunk,  is  much  nuvre  serious.    When  the  malady  comes 

in  children  or  in  early  ynuth  the  outlonk  is  fairly  gcxid,  t!ie  majority 

cases  getting  well  ;  but  where  it  develops  after  maturity,  as  is  often 

be  case  with  tic  of  the  spinal  accessory  or  iace  or  of  the  upjier  eervical 

fr\'es,  the  disease  is  extremelv  obstinate,  though  it  is  not  absolutely 

purable.     It  rarely  shortens  life.     Psyehic  tics  are  rarely  cundjle. 

Pathoukjy  AM)  PATHOLOfJirAL  Anatomv. — While  eliorea  minor 

essentially  an  irritative  and,  one  may  almost  s<iy,  intlamnuitory  dis- 

ise,  the  result  of  some  infective  or  humoral  jMiisou,  the  various  forms 

spasmodic  tic  are  the  expression  of  a  degenerative  process.     In  some 
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cases,  such  ns  those  whieh  are  the  se(]iiel  of  chorea  minor,  this 

gcnenition   is  simply  a   residuum  of   minute  i\*c\  of   irritation  whifll 
caus^il  the  chorea.     lu  other  easels  the  degenerative  process  is  ei.ingci 
tal,  and  it  means  that  tlie  eliild  was  born  with  certain  neurons  deiectif 
in  their  funetional  work.     The  spasmodic  ties  are  therefore  to  be  cksa 
with  dejg^nerative  neurost\s. 

Ill  tile  ease  of  s|>asniodic  tie  tlie  seat  of  the  malady  is,  in  the  classioar 
types  of  tlie  disease,  tlie  enrtex  of  the  brain,  and  the  trouble  h  e!^8ett• 
tially   one    iuvotviiig  the  higher  centres  of  the   brain.     The  Fren  * 
observer,  Bnssaud,  niaken  a  very  sharp  distinction  between  pjiasrao 
tic  proper  and  that  which  he  calls  "spasm,'*  but  whicli,  in  Englial 
%vould  be  represented  by  the  phrase  "  twitching  spasm."     The  syiii| 
tomatic  twitcliing  spasm  oi'  chorea,  he  asserts,  is  always  a  reflex  (1j 
turl>ance  or   at  least  an  irritation    of  some   part  of  the  xpinol  /r, 
(Trc.     The  twitching  spisnis  of  tic,  however,  are  due  to  an  irritatia 
of  the  pHifchic  reflex'  arc,  represented  by  the  sensor}'  neurons,  as««  * 
tive  neurons,  and  the  two  motor  neurons.     This  view  is  correct  for  mo 
cases,  but  there  are  certain  kinds  of  twitcliiug  sjKisms  wliich  simulal 
tic  clinically,  such  as  the  facial  sjmsms  of  old  t>enph^j,  and  which  may  lie' 
due  to  lesions  liicatcd  Itnvcr  down  than  the  cortex. 

As  for  the  patlnilogical  anatomy,  cases  have  been  re|K>rte<l  of  tic.  (iii( 
to  sarcoma  of  the  brain  (Moos),  to  aneurysm  of  the  vertebral  artery  at  il 
junction  witli  the  basilar  (Schidtz),  and  to  k\*ions  of  the  convexity  ( 
the  hemispheres,  as  in  the  eases  of  Chipault,  De  Brou,  Berkeley, 
the  s|tasmiHlic  tic  whieh  is  sometimes  assmnated  with  tic  douloureii 
there  is  degenerative  change  in  the  trigeminal  nerve  or  its  ganglia  or  la 
the  artery  supplying  il.  The  peripiieral  nerves,  however,  as  a  rale,  s 
not  involved,  nor  are  the  motor  nuclcj. 

DiAGNtiHis. — The  characteristics  of  s|jasmo<lic  tic  have  already 
described  under  the  head  of  Chorea.  The  essential  point  in  1 
gymptomatohjgy,  as  was  pointed  out  by  Trousseau,  is  that  the  niov 
ments  arc  quick,  liglitning-like,  and  expressive.  Spasmodic  tic  i*^ 
purjxtseful  twitch,  while  clutrea  is  a  purposeless,  inco-onlinate  twitJ 
of  a  single  mnscle  |)crhaps  or  of  muscular  groups.  The  distingnishir 
factors  in  etiology,  course,  and  |>athology  have  been  dwelt  uj)on 
ficiently.  Psychic  tic  is  one  whieh  has  tlistinguisbing  features 
marked  that  it  oidy  requii-es  the  pliy>ician  to  be  sure  he  is  not  «Ieal 
with  a  simulator  or  with  hysteria. 

TuEATMKNT, — The  treatment  of  habit  spasm  is  very^  much  the  » 
as  tliat  for  chorea  minor.     The  disease  is  otten  simply  the  cxpressi^iC 
anwniia  and  malnutrition,  overwork,  or  overtaxing  of  the  eye*; 
measures  to  relieve  these  things  sliould  be  taken.     8uch  measures 
already  been    indicated   under   the  head  of  the  Treatment  of  Che 
(|>.  510).     Sources  of  reflex  disturbance  from  the  nose,  thniat,  and 
shonid  be  investigated. 

In  the  spasnuMlie  tics,  which  comes  on  idiopathically  without 

Previous  liistory  of  chorea,  the  treatment  has  to  be  somewhat  differ 
n  these  cases  tlie  neuropathic  constitution  of  the  {latient  has  to  be  < 
sidereil,  and  measui-es  for  strengthening  the  nervous  system  are*  indie 
There  is,  in  these  cases,  often  a  very  great  neetl  of  moral  influt^nce, 
the  same  measures  which  are  indicated  iti  hvsteria  are  many  times 
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is  to  say,  tlio  chiki  nwds  to  be  is(>late(],  or  at  hn^t  removed 
I  its  parents,  and  plaoed  either  with  strangers  or  in  an  institution 
I  tirae.  Thi:?  applies  partteularly  to  oases  of  oliorea  of  the  hir\*nx, 
,1  tic,  and  irreirtilar  t'oi'nis  of  tie  tK'cnrrintj;  in  the  young;.  In  wry- 
and  retro-colhc  spasm  I  liave  found  that  patients  do  best  when 
3d  in  a  rest-eure,  wliere  they  should  Ix'  given  niass;ige»  eleetrieity, 

the  usual  arljnvants  of  that  treatment     As  an  adjuvant  I  have 
d  the  use  of  the  Sayre  apparatus  for  stretehtn^  the  neck  ^ivca  Ix-ne- 

The  patient  shouhl  be  piactxl  in  a  ehair  and  tfie  apparatus  adjusted 
te  oeek  and  shouklers.  He  is  then  lifted  i'roni  the  trround  and  held 
ended  for,  at  first,  one  minute,  the  time  being  inereased  to  three 
»ur  minutes  daily.  In  other  instanees  it  is  Ix'tter  simply  to  plaee 
patient  in  a  ehair  and  pull  upon  the  neck  to  the  extent  of  about 
ity-five  pounds,  the  patient  being  kept  in  this  position  for  five 
ites.  During  this  time  gentle  muscular  movements  are  made. 
D  rare  cases  cure  has  l>een  secured  hy  the  hyjHidermic  injection  of 
i  does  of  atropine,  beginning  with  j},^;  of  a  grain,  and  increasing  it 
ually  until  a  tenth  of  a  grain  or  even  more  is  taken  once  daily. 
etime^  a  pill  containing  y^  of  a  grain  of  hyoscine  fiydrobromate 
rlpful.  In  cases  where  the  disease  is  of  long  standing  or  the  jiatient 
\  middle  or  advanced  life  the  use  of  opium  in  moderate  doses  has 

r commended,  but  it  should  be  given  very  carefully.  The  fluid 
ofconium  has  been  used  with  some  success,  temporarily  at  least, 
patient  is  given  o  drops  of  Huid  extract  of  conium  three  times  a 
ttd  this  dose  is  increased  a  <lritp  at  a  time  until  25  or  30  drops,  or 
[)re,  are  taken  three  times  a  day.  Constitutional  effects,  such  as 
;of  the  eyelids  and  great  nuiscular  weakness,  should  be  closely 
for.  Furthermore,  the  physician  shouhl  H:^e  to  it  tliat  his  co 
1  is  a  good  article.  In  some  instances  I  liave  found  the  preparations 
5  abj*olutely  inert.  The  fluid  extract  of  gelsemium  nuiy  be  used  in 
same  way.  The  bromide  of  zinc,  in  doses  of  2  grains  increased  to 
rliree  times  a  day,  is  sometimes  useful  in  younger  patients.  This 
\  id  apt  to  disi\gree  with  the  stomach,  and  its  administration  must  l>e 
fully  watched. 

'oo  much  im])ortance  cannot  lie  laid  upon  the  necessity  of  beginning 
nient  early  in  the  disease.  I  must  confess  to  having  very  liitle 
idence  in  the  use  of  drugs  of  any  kind  in  this  aifection,  es|»eeial]y 
Htfie  patients  are  adidts  or  tiie  discjise  is  of  long  standing. 
Hias  long  been  considered  very  imjMirtant  to  look  out  for  reflex 
ition  in  cases  of  spasnuHhc  tic.  In  mihl  cases,  in  cliildreu,  there  is 
loubt  that  nnich  good  r-au  be  obtained  by  examination  of  the  eyes, 
acting  any  deformiti»>s  there,  au<l  by  seeing  that  there  are  no  serious 
rders  of  the  resjiiratory  and  laciirymal  passages,  no  disease  of  the 
I,  no  irritation  in  the  ears,  iu»  genital  or  gastric  tlisturbances,  and  no 
ical  caries.  In  the  older  cases  very  little  benefit  results  from  these 
sures.  In  a  facial  spasm  one  c-an  sometimes  temporarily  less<:'n  the 
rity  of  the  trouble  by  dropping  a  2  i>er  cent,  solution  of  eoc%aine  into 
»ye. 

ilechanical  measures  ha\e  often  loeen  rcsortinl  to  for  the  relief  of 
icjd  >|»asms,  and  siime  ingenious  instruments  Imve  been  devised,  of 
pictures  can  be  found  in  the  current  catalogues  of  surgicid  instru- 
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ment-makere.  I  have,  rayselfj  never  been  able  to  get  any  benefit  from 
such  appliances,  although  occasionally  such  benefit  is  reported.  Sur- 
gical measures  have  often  been  resorted  to,  and  have  been  much  lauded 
in  certain  quarters.  Stretching  the  nerves  was  at  one  time  attempted, 
but  this  measure  may  be  considered  entirely  useless.  Resection  of  the 
nerve  is  only  practicable  in  those  forms  of  tic  involving  the  spinal  acces- 
sory and  cervical  nerves.  In  spasm  affecting  the  spinal  accessory  the 
best  results  appear  to  have  followed  the  resection  of  this  nerve.  The 
simple  cutting  or  stretching  of  it  does  not  do  any  good.  In  most  cases, 
however,  if  one  nerve  is  resected,  the  spasm  soon  involves  other  nerves, 
and  the  final  result  is  unsatisfactory.  The  resection  of  the  posterior 
branches  of  the  upper  third  cervical  nerves  has  been  performed  by  Keen 
of  Philadelphia,  ty  R.  H.  Sayre  of  this  city,  Walton,  and  others  with 
slight  success. 

Local  applications  sometimes  produce  temporary  benefit ;  thus  free^ 
ing  the  skin  over  the  facial  nerve  and  injecting  cocaine  over  it  will 
sometimes  relieve  the  spasm  for  a  time.  The  ap}^ication  of  the  galvanic 
current  has  certainly  a  palliative  effect,  but  hardly  anything  more.  A 
stabile  current  should  be  given  directly  over  the  affected  muscles  for 
a  period  of  about  ten  minutes. 

Profirressive  Choreio  Tic. 

There  is  a  form  of  spasmodic  disorder  which  starts  in  childhood, 
beginning  usually  with  the  symptoms  of  chorea ;  it  gradually  progresses, 
taking  upon  itself  the  character  of  spasmodic  tic,  involving  generally, 
fii-st,  the  neck  muscles,  then  the  face  or  arm,  and  finally  uie  whole 
body.  Associated  with  twitching  spasms,  tonic  spasms  also  appear 
toward  the  end,  when  the  patient  may  even  suffer  from  opisthotonos. 
The  disease  is  steadily  progressive  and  eventually  fatal. 

Etiology. — The  patients  are  most  often  boys,  and  the  malady 
begins  during  the  choreic  age — i.  c.  between  five  and  twelve.  There 
is  generally  a  neuropathic  family  and  personal  history.  No  special 
association  with  rheumatism  has  been  noted.  The  exciting  causes  are 
much  the  same  as  those  of  chorea — that  is  to  say,  mental  shock,  injury, 
infectious  disease,  overstrain,  and  malnutrition. 

Symptoms. — ^The  disease  begins  with  choreic  twitchings  in  one 
side  of  the  face,  then  in  the  neck,  and  then  in  the  arm.  These 
choreic  twitchings  extend  slowly  with  some  remissions.  In  four  or  five 
years  both  sides  of  the  body  are  affected  with  the  twitchings,  and 
symptoms  which  resemble  torticollis  may  be  noticed.  This  torticollis 
at  first  involves  the  neck  muscles  supplied  by  one  spinal  accessory. 
After  a  time  other  cervical  muscles  are  involved,  and  the  head  is  at 
times  twitched  to  one  side,  and  again  pulled  back  upon  the  neck  or 
forced  forward.  In  a  few  years  more  the  choreic  movements  and  the 
other  tonic  spasmodic  movements  have  invaded  the  muscles  of  the 
trunk  and  all  extremities.  The  patient  is  now  never  left  at  rest  except 
during  sleep.  The  severest  movements,  however,  still  centre  about  the 
neck  muscles,  and  these  cases  are  often  classed  as  cases  of  chronic 
torticollis.  But  they  have,  besides  the  symptoms  of  torticollis,  facial 
tic,  violent  choreic  movements  of  all  four  extremities,  with,  at  times, 
tonic  spasm  of  the  trunk  muscles.     On  account  of  this  wide  exten*- 
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the  spasms,  ospeciallv  in  cases  whore  the  general  Hpasmwlie  move- 
ent8  are  very  markerl,  the  diagno:^is  is  sometinit's  made  of  elironic 
The  disease  having  reached  this  point,  the  patients  often 
Bin  without  any  great  change  for  a  nunil>er  of  years.  They  do 
lot  suffer  in  their  general  nutrition  very  much  ;  they  have  no  great 
Itnount  of  pain,  but  there  is  at  times  great  fatigue  incident  to  the  con- 
finual  nnition.  Tliey  may  also  have,  at  times,  simie  actual  muscular 
pains,  wliieh  are  perhaps  tlie  result  of  the  constant  strain  put  upon 
them.  Mentally,  these  patient^,  so  far  as  I  have  seen  them,  have  been 
fully  up  to  the  average  in  intelligence,  and  they  do  not  show  the  pro- 
gressive deterioration  of  hereditary  chorea.  Occ^isionaliy  they  may 
suffer  from  hysterical  or  ev<'n  epileptic  convulsions. 

As  the  presentation  of  this  e(.>mj>lexity  of  symptoms  has  not  been 
toade  before,  I  venture  to  insert  briefly  the  notes  of  a  few  of  my  eases  '} 

►     Case   I. — A  boy,  Frederick  M ,  twcKc  years  of  age,  of  gotwl 

kmily  history,  came  to  my  clinic  in  the  fall  4if  1895.  He  was  well- 
leveloped,  bright,  and  intelligent  for  his  yeai-s.  At  the  age  of  jfive 
rears,  without  any  cause  that  could  hv  discovered,  he  began  to  have 
(blue  choreic  twitchings  in  the  rigtit  >ide  of  the  face,  then  in  the  neck, 
md  tlien  in  the  arm.  These  contiiuicil  to  increase  gradually,  though 
liere  were  some  remissions,  and  the  in'(^ress  was  very  slow.  His 
j;>eech  \vtis  clear  when  seen  by  me,  and  liis  intelligence  good  ;  he  IuhI 
lo  signs  of  cardiac  or  other  t>rganic  disease.  He  Kuffered  from  choreic 
liovements  which  affected  the  fingers,  especially  of  the  right  hand, 
It  als<i,  to  some  extent,  the  muscles  of  the  arm  and  forearm  ami 
facial  museles,  especially  the  orlncularis.  In  addition  tii  the  chorea 
?rc  were  tonic  spasms  of  the  muscles  t)f  the  ne<*k,  causing  the  head 
I  be  turned  over  towartl  the  left  side.  In  other  words,  the  boy,  start- 
with  certain  choreic  movements  in  the  face  and  arm,  ended  in 
pveloping  symptoms  of  a  si>asmodic  torticollis. 
Case  II. — A  boy  at  the  age  of  ten  years  had  a  severe  attack  of 
Icutc  rheunjatism.  From  this  he  recovered.  At  the  age  of  fourteen  he 
pegan  to  have  chorea,  the  attack  res<'mbling  apjvarently  the  ordinary 
?!iorea  of  Sydenham.  The  attacks  of  chori^a  were  !T|>eated  every  two 
)T  tl^ree  years,  but  between  them  he  was  never  entirely  well,  audi  with 
Ich  return  of  the  attack  there  was  a  gnuhial  involvement  of  the 
nuscles  of  the  neck  anil  trunk,  so  that  with  tlie  clutreii  he  devc]o}>ed 
ynijJtoms  of  wry-neck,  and  at  limes  sjasms  of  the  erector  spina*  which 
n.wliieed  almost  an  opisthuttmos.  The  tonic  and  choreic  spa^nls  jn- 
retii?ed  in  violence,  and  he  tinally  died.  At  the  pctst-nmrteni  I 
>und  a  ver%*  marked  meningeal  thickening  of  the  convexity  of  the 
»ia,  with  cfegenenitive  changes  in  the  pyramidal  cells  of  the  cortex, 
|j€^iaUy  in  those  involving  the  legs,  arms,  and  trunk.  The  ease  has 
en  rcptirted  in  detail  elsewhere  (Figs.  GO,  61). 

Case  III. — Kate  K ,  aged  thirteen,  was  attacked  when  ten  years 

lid  with  a  severe  pain  in  the  left  siile  and  a  sensation  a^  though  she  were 
lying.  She  was  intensely  frightened,  but  had  no  spasmoilic  attack  at 
It  time  or  any  nnconscifaisness.     Two  or  three  days  later  she  began 

*  Hachfi  in  his  Text- Book  of  AVrivtw  Disfn^e^  of  Children  describes  a  form  of  "  hereditary 
orea  without  meoUil  fleterionUion"  wliicli  resembles  the  abcive  malady  ;  but  I  have  not 
1  any  direct  hereditary  intiuence,  and  ihe  spasms  are  not  entirely  choreia 
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to  ha\*c  fhorcic  movements  of  the  eye  muscles,  of  the  left  .^i«le* 
piirtieiiljirly.     These  movcmeiUs  have  ooiitijiueil,  with  ven*  blight  inte 
niissiuns,  ever  since,  and  extetuled  gradually,  m»  that  when  seen  by 
three  vears  later,  she  liad  choreifnrm  movements  of  the  shoulder*,  nt-c 
head,  and  tlice.     Thei^e  movements  were  iiecomjmnied  with  tonic  coo 
tractions  of  the  muscles  of  the  ueek,  so  that  slie  preseuteil  the  iippcaM 
ance  of  a  jierson  in  the  cliroiiic  stage  of  tortieolHs.     In  addition  to  (hat. 
she  had  a  slight  tremor  involving  the  right  hand.     This  became  muchj 
more  marked  when  she  was  excited.     In  this  ease  also  there  .<-eni*ta 
have  develope<l  a  lorni  of  torticollis  on  the  babis  of  an  ordinar}'  attack! 
of  chorea  minor. 

Diagnosis. — These  cases  are  to  be  ilistinguished  from  chronic  chorea 
by  tlie  fact  that  they  have  not  only  the  choreic  spasms,  but  also  tin- 
typical  purposefid  s{«isms  of  tic,  such  as  are  shown  in  wrv-neek  and  in 
facial  tie,  ant!  by  the  lact  that  they  have  als<t  tonic  spasms  involving  ih 
muscles  of  the  trunk,  and,  to  some  extent,  tiiose  of  the  neck  anJ  I'l 
tremities.     The  disease  differs  also  from  siKismtnlie  tie  proper,  first  i| 

Fiti.  00. 


Choreic  tie,  sliuwliin  ullitii<le>  u-s.siiim.-il  <lurlng  the  f  pmitnodio  nioTemenU. 

the  primary  choreic  nature  of  tiic  symptoms,  there  lieing  at  the  ons< 
some  instances,  very  little  ditlereuee  in  the  symptoms  from  an  onlit 
case  of  chronic  chorea.     In  the  second  place,  the  spasms  are  roil 
eharacter    up    to    the  end,  involving   the  choreic  twitehings,  tl»e   tf 
tic-like  spasms,  and  tonic  spasms. 


FORMS  OF  CHOREA  NOT  DESERVINO  THAT  NAME. 

PATHOIXK3ICAL   AxATOMY. — In  two   cascs   in  uhieh    I    made   an 

mtojjiiy  I  fouml  serious  degenerative  ehanges,  eliieHy  in  the  nintor  urea 

|of  the  cortex  of  the  brain.     There  was  a  thickening  of  the  jiia  mater, 

IikI  the  nerve  cells  showed  various  stages  of  degeneration  ;  the  bhxKl- 

VciNbeL?  were  less  markedly  diseased'  (Fig.  dl). 

Fio.  61. 
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Progressive  choreic  llo,  showlnit  area  of  lepto-menin^tl^. 

Prognosis. — The  patients  may  live  many  years  despite  their  snffer- 
ng.  Two  of  my  jiaiients  have  died,  one  after  twenty  years,  the  other 
iter  ten  year?*,  of  illness.  After  the  severe  symptoms  have  set  in  the 
liAcnj^'  bt«idily  but  slowly  progresses.  In  the  lirst  few  years  there  are 
'  but  not  complete  remij?sions. 

"lEATMENT. — In  the  early  stages,  rest  and  the  ordinary  measures 
Ipplicsible  to  chorea  and  spasinmlic  tic  are  indicated.     Later,  little  can 
given  but  symptomatic  treatment. 


Forms  op  Chorea  fSo  called)  not  Deservino  that  Name. 

In  the  history  of  medicine  there  has  lieen  oSiserved  a  nund.ter  of  dif- 
ferent groups  of  symptoms  to  which  ambitious  authors  have  attached 
the  name  ol  chorea  with  some  modifying  adjective. 

1,  Fibrillary  chorea  h  a  term  given  by  Mt»rvan  to  a  myoclonic  affec- 
tion characterized  l>y  filtrillary  contractions,  which  a])pear  first  in  the 

Ictilvcs  and  the  jH>r<terior  part  of  the  tliigh,  extending  tlu  nee  to  the  mu.s- 
plcs  of  the  tnmk,  and  then  to  the  upper  limbs,  but  always  respecting 
Jio  mu.sck'S  of  the  neck  and  iace.  Mnrvan  tries  to  distinguish  this  from 
Ihe  njyocUmu.**  of  Friedreich  on  aceouiit  of  its  limitation  to  the  liudjs; 
llsi>  because  no  displacements  t>f  the  bmly  are  caused  by  the  contractions, 
and  the  attacks  are  not  accompanied  l>y  sweating  or  vasomotor  symptoms. 

|I)f'ftpitc  this,  however,  there  is  nothmlit  that  fibrillary  chorea  is  only  one 
Df  the  form-^  uf  ])aramy«,H'loous, 

2.  Rhythmical  chorea,  malleatory  chorea,  saltatory  and  rotary 
chorea  are  forms  of  rhythmical   spa^sm   which   are   chamctcrizf^l   l>y 

k  certain  definite  co-ordinative  acts  iierformcd   rhythmically.     Tliey  all 
[belong  to  the  group  of  hysterical  atlections,  and  not  to  chorea  at  all. 

*  Jown^  American  Med.  ScUuccs,  Jan.,  1894. 
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3.  "  Electric  Chorea "  (Henoch^Sj  DubignVsj  Bergeron^s  Oiorm),^ 
Under  this  name  Henoch  described  cases  which  are  now  recognized  a» 
belonging  properly  to  the  group  of  smsmodic  tics  or  else  to  myoclonus 
multiplex.  Tne  term  is  often  used  also  loosely  to  indicate  a  very 
exaggerated  active  form  of  ordinary  Sydenham's  chorea.  Electric 
chorea  is  also  the  name  given  by  Dubigni,  an  Italian  physician,  to  a 
form  of  chorea  which  occurs  chiefly  in  the  northern  part  of  Italy. 
The  descriptions  of  the  malady  show  that  it  is  really  not  a  form  of 
chorea,  but  some  serious  infection  or  toxic  disorder  causing,  probably, 
organic  changes  in  the  nervous  centres.  #.It  occurs  in  childhood  as  well 
as  in  advanced  age.  The  chief  symptoms  consist  of  violent  spasmodic 
movements  of  the  muscles  of  the  extremities,  including  the  neck  and 
head.  These  movements  continue  with  great  severity,  and  after  some 
months  there  is  wasting  of  the  muscles  with  paralysis  of  some  of  the 
limbs.  Epileptiform  seizures  occur.  In  the  course  of  a  year  or  more 
the  patient  may  become  paralyzed  entirely  and  confined  to  bed,  but  the 
majority  of  cases  die  within  a  few  weeks  or  months,  and  the  disease  is 
usually  a  fatal  one.  The  patient  during  its  course  suffers  from  paio 
and  some  elevation  of  temixjrature. 

The  term  electric  chorea  has  also  been  used  by  M.  Bergeron,  a  French 
physician,  who  in  1880  described  a  disorder  which  he  called  "electric 
chorea."  It  was  characterized  by  violent  and  sudden  rhythmical 
spasms ;  the  disease  ran  a  uniformly  favorable  course,  and  seems  not 
to  have  any  true  relation  to  chorea. 

Hereditary  Chorea,  or  Huntinoton's  Chorea. 

Hereditary  chorea  is  the  name  given  to  a  very  rare  chronic  disorder 
characterized  by  choreic  movements  and  a  progressive  mental  deteriora- 
tion, ending  eventually  in  dementia.  It  is  always  hereditary  in  charac- 
ter, and  depends  ujwn  a  i)rogre8sive  cortical  degeneration  of  the  brain. 
The  disease  was  first  described  by  an  American  physician.  Waters  of 
Long  Island,  in  1842.  Ijater  it  was  written  about  by  Gorhani  and 
Lyon.  In  1872,  Huntington  gave  a  more  complete  description  of  it, 
and  his  name  has  been  connected  with  the  disease. 

Etioi^gy. — The  affection  is  always  hereditary,  and  is  transmitted 
from  generation  to  generation ;  in  many  cases  it  can  be  traced  back 
through  five  or  six  ascendants.  It  does  not  attack  all  members  of  the 
family,  some  escaping,  and  one  generation  may,  to  a  large  extent,  e«ape 
altogether.     It  is  transmitted  oftenest  through  the  mother. 

The  disease  is  found  in  this  country  chiefly  in  Long  Island,  Ne^ 
York,  Connecticut,  New  Jersey,  and  Pennsylvania.  Cases  have  been 
reported  in  Germany,  France,  and  England.  The  symptoms  rarely 
begin  before  the  twenty-fifth  or  thirtieth  year,  though  there  are  in- 
stances on  record  in  which  it  occurred  l>efore  the  age  of  twenty.  The 
males  and  females  are  about  equally  affected,  and  there  seems  to  be  no 
particular  exciting  cause. 

Symptoms. — The  disease  is  characterized  by  two  sets  of  symptofflSj 
motor  and  mental.  The  motor  sym])toms  consist,  first,  in  slight  t\ritch- 
ing  or  jerking  movements  of  the  facial  muscles  or  of  some  extremity 
of  the  body.     These  movements  suggest,  to  some  extent,  the  choreic  ^^ 
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SaUit  g|)a8m,  but  approaeli  nion-  nearly  the  innvements  that  oharno- 
terize  siKisanxlie  dc  than  thev  tlo  those  of  ehorea,  Tho  patient  makes 
Krimaces  or  grotesque  gestures,  lii^  g:ait  is  often  "  liiglj-step]>iiif>:"  or 
loping,  and  he  walks  with  a  peculiar  to-and*fro  motion  of  the  body. 
At  times  he  makes  awkward  jerking  movements  of  tfie  hands  and  feet. 
With  this  there  may  be  simple  ehoreie  ninvemtMUs  of  the  facial  muscles 
or  eyes.  In  some  cases  the  ehorcic  movements  are  very  slight.  In  all 
castes  the  most  serious  symptom  of  the  disorder  is  tlvc  marked  mcnta! 
jdisturlMince,  the  mental  symptoms  developing  with  the  motor,  Usu- 
plly  there  is  first  a  gradual  loss  of  memory,  which  finally  becomes 
%o  great  that  the  patient  is  unable  to  follow  his  jnirsuit.  This,  after 
a  time,  is  associated  with  attacks  of  excitemetit  an<l  some  men- 
tal irritability,  but  rarely  with  any  active  mania  or  with  homicidal 
or  suicidal  manifestations.  In  some  instances  the  patients  Ix'come 
acutely  insane,  even  early  in  the  disease.  The  general  character  of 
the  mental  symptoms  is  depressive.  The  jwtieuts  are  apathetic  and 
inclined   to  sit  by  themselves,  and  show  evidences  of  a  mild  type  of 

Fio.  62. 


PhjnlofDoray  of  berediMry  rhorea  In  the  fiAb  year  of  the  diseMC^ 

lelancliolia  (Fig.  02).  There  are  occassional  delusions,  but  none  that 
re  ver>-  fixetl  or  persistent.  The  patient  rarely  suffers  from  any  serious 
iusoulnr  weakness  or  sensory  troubles,  and  bis  bodily  condition  is  good, 
[>  that  the  di.sease  is  a  ver)-  chronic  one,  anil  some  patients  who  arm 
ttiickc<l  at  the  age  of  thirty  have  lived  for  twenty  or  more  years.  In 
n<>6t  ca5*d  the  duration  of  the  niidady  is  ten  or  fifteen  years.  This 
.eeius  to  vary  somewhat  in  diflcivul  families. 

Pathology  and  Pathouxsical  Anatomy. — A  sutficicnt  num- 

*  Writer'a  ewe,  from  the  Joum.  of  Nerv.  and  MaiL  Dis.,  Sept.,  1S9>. 
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btT  of  aiU<.»p.sii's  luive  liccii  maile  to  etial>lo  one  t<»  speak  "witin 
certainty  as  to  tlie  imtiirc  of  this  curious  iJiHortlcr,  which  bcloB|i1 
strictness  to  the  province  of  teratoloj^y.  Hereditary  chorea  depewl* 
upon  a  congenital  defect  in  the  struetiirc  of  the  brain.  The  patienf*- 
are  l>orn  with  nerve  cells  which  have  not  the  capacity  for  livinir 
more  than  a  certain  number  of  years.  A  short  time  after  adol- 
tliese  cells  begin  to  degenerate  and  symptoms  of  chorea  and  d<  . 
set  in.  Post-mortem  exantinatiun  shows  that  the  seat  of  the  "it- 
is  in  the  cortex  of  the  cercbml  hemispheres,  and  that  here  it  t-p:- 
cially  aiiects  the  cortical  motor  centres.  In  a  careful  study  of  the  rel- 
ative thickness  of  the  cortex  of  the  brain,  made  in  a  case  of  my 
own,'  I  found  the  central  convolutions  on  both  sides  very  markwily 
wastotl  as  compared  with  the  convolutious  of  the  frontal  and  occipi- 
tal lol>es.  Microscopical  examination  showe<l  that  the  degenerative 
process,  though  most  marked  in  this  area,  was  not  eveidy  distribntwi, 
out  ix'currcd  in  patches  throughout  the  affected  |Kirts.  This  explains, 
jjerhajis.  the  irregular  mot4)r  sympt(»ms,  the  twitchings,  and  the  oiIj^t 
s])asmodir*  movements.     The  brain  shows  no  signs  ni'  inflaniniationi 

i>roiiferatiiin  of  connective-tissue  cells,  no  exudatiou  or  accuniulntioti  i 
eucocytes.     The  process  st'cuis  to  affect   primarily  certain  group 
nerve  cells,  leading  to  their  dectiy  and  death.      In  the  case  obs*Tvt"dl^ 
myself  the  cells  of  the  second  and  third  layers  were  esj>ecially  aflectcd; 
they  stained  badly,  the  process  hail,  in  many  instances,  dropjied  off,  i* 
outlines  were  irregular,  tfiere  were  pigmentati(>n  and  a  gradual  did 
tegration  a])[mrently  nf  the  cell   liody,     Thc,^'  changes  corre8poti<l,  I 
general,  with  those  foun<l  by  other  oljservers,  but  my  own  case  rcpfl 
8enleil  a  less  advaucetl  stage  of  the  disease.      In  the  last  stage  vti 
much    severer   degenerative  changes,   with   meningeal   thickening, 
observed. 

DiA(iNOSis. — The  diagnosis  is  made  very  largely  ujxm  the  fa 
hist<try  ol"  the  case  and  tlu'  presence  of  |U'ogressive  mental  changes, 
fact  that  the  disea^se  is  never  de%'elojietl  In  chihlhiMKl  enables  one  UnWi 
tingnish  it  more  easilv  from  ordinary  chorea,  and  at  ouce  reudewth 
observer  suspicious  ot  some  more  deep-seated  malady.  The  i»eculil 
expressive,  (utrjxjseful  chamcter  of  the  spasm,  such  as  we  see  in  tic,  i 
characteristic  also  i»f  the  disease. 

PRiKiNfvsis. — The  disease  is  steadily  progressive  and  ultimately  f:it; 
Nothing  has  yet  been  discovered  which  can  long  stay  it?*  course,  altln'U 
there  is  no  doubt  that  under  favorable  circumstances  the  progn« 
made  slower. 

TriEATMENT. — The  treatment  of  this  disease  really  belonjap  I"  tiw 
sphere  of  preventive  niedicine.     Choreic  families  should  not  W'  all<w«* 
to  marry,  and,  above  all,  not  to  internu^rrv.     As  for  the  treatment  < 
the  malady  itself,  we  can  only  delay  its  progress  by  having  the  j>ati<ll 
live  a  ipitet  life,  remove*!  from  excitement  and  stimulating  inilucn<v>< 
all  kinds.     No  drugs  ijrmluce  any  special  effect.     In  one  case  I  t^ 
phined  the  |Kittent,  with  the  result  that  there  was  an  improvenienl  T 
three  or   four   months,  and   then   the  patient  relapsed  to  his  forr 
condition. 

*  Joum.  Nrrv.  and  Menl.  Di*.^  S«pU,  18U5. 
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DEFiNrnoN. — ^Tetany  is  a  fuiictioiial  nervous  disease,  usually  siib- 
iciite  in  course,  and  chanietorized  hv  attacks  of  bilateral  tonic  siKisms, 
which  last  for  hours  or  days,  anil  whieli  have  a  tendency  to  recur.  The 
ittacks  affect  especially  the  extremities,  bnt  in  rare  eases  involve  the 
Drunk  also.  They  are  accomjianied  almost  uniformly  with  sensory 
ii.-turbanoes,  such  as  panesthesias  and  anfesthesias,  and  at  times  with 
pain.  The  diseiLsc*  is  one  of  toxic  or  infectious  character.  It  occurs  in 
inflints  and  young  children  with  especial  fre<iTicncy,  but  is  often  seen  in 
idult  life  also.  It  is  associated  with  stomach  and  intestinal  disorders 
md  pregnancy,  and  apt>e£irs  sometimes  as  a  pnwlomc  or  in  the  course  of 
the  acute  infectious  diseases. 

Synonyms. — The  synonyms  for  the  disease  are  interest iufj^,  as  show- 
ing, in  a  measure,  its  clinical  features.  It  was  calleil  by  C  onite  fdtntifia  ; 
by  Dance,  Intennitimt  MttnuH ;  by  Trousseau^  ihi?uma(lmi<>f  vonUaelun' 
of  infant*.  Other  observers  liave  spoken  of  it  as  pdiiiai  feianuif  {Cvu- 
veilhier),  an  esftential  contracture,  a  tonic  occupation  cramp  (Benedikt) 

ran  idiopathic  muJtcufar  Mpafivi. 
History. — The  disease  was  first  described  by  Steinholm  in  18fW, 
and  by  Dance  in  18.31.  Frankl-Hcx^hwart  cites  a  jKissage  in  Hip- 
pocrates which  shows  that  sympttinis  resembling  those  <if  tetany  were 
ob*ierved  by  the  Greek  physicians.  Kefercnces  to  it  also  are  found  in  tlie 
metlieal  writings  of  the  seventeenth  and  eighteenth  centuries.  It  is  only 
in  the  last  twenty  years  that  thorough  and  scientiHe  observations  have 
l)een  made  upon  the  symjitomatolitgy  and  patliology  of  the  affection. 
tvijch  observations  have  hccu  made  chicHy  hy  tierman  and  Austrian 
ii'riters.  Until  recmtly  there  fias  not  been  much  attention  paid  to  it  in 
tiiis  country.  In  181)1,  Ctrillith,  in  an  article  on  **  Tetany  in  .Vmeriea," 
vas  able  to  find  only  72  reiwrted  American  aifieti.  A  gootl  many  have 
teen  added  to  this  list  since  that  time,  especnally  by  New  York  physi- 
cians, notably  I^ewis Smith,  McAlister,  Vaughn,  Lewi,  Peckhum-Murray, 
md  Knius.  The  disease  has  been  in  the  last  few  years  mther  frequently 
>l>.'scrved  in  this  city. 

L  KTiouxiY. — Tetany  occurs  witli  especial  frcr(uency  in  the  second, 
knl,  and  fourth  years  of  life.  It  is  seen  again  at  the  time  of  pulK-rty 
■kI  adolescence.  Its  rate  fvf  fretiueney  then  decreases,  and  it  practically 
fcver  occurs  after  the  tiftieth  year.  It  affects  nudes  oftener  tlian  females 
in  tlie  young,  and  it  occurs  most  often  in  the  working-classes  and  in 
those  whose  conditions  of  life  are  sucli  as  tenil  to  pro<]uce  malnutrition. 
While  rare  in  this  country,  it  Ijas  of  late  heen  seen  rather  often  amongst 
the  Italians  of  New  York  City  who  live  in  the  poorer  quartei*s.     Aside 
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from  these  predirtposing  causes,  tetany  is  associated  with  four  differ 
conditions,  which  muv  he  looked  upon  as  the  exciting  causes: 

L  LifaiiouH  amf  To,vlc, — It  attacks,  in  tlic  form  of  epidemics,  1 
who  are  apparently  heahliy.  Wlicii  it  oceui's  in  tlii.s  M'ay  it  affec 
esjiecially  the  hibonn«r  t-his^c?^,  ahtio^t  always  men,  and  aptK'iiri?  „ 
cially  often  in  the  \\i tiler  and  early  spring.  In  tjcrmany,  at  lea^t,  *h 
makers,  tailor;?,  and  calnnet-niakcrs  sntl'er  from  the  disease  especially,  i 
it  attacks  these  classes  mostly  between  the  ages  of  sixteen  and  twenq 
five.  It  has  been  observed  epideiniciilly  in  asylums  and 
( Althaus).  Tetany  develops  also  as  one  of  the  advance  symptoms < 
infection  by  an  acute  {lisease,  such  as  cholera,  typhus,  measles,  scarlet 
fever,  erysiix^las,  rlicnuiatism,  malaria,  and  influenza.  This  is  DC»Usi 
especially  in  children. 

Tetany  is  prwluced  by  poisoning  with  ergot,  alcohol,  carbonic  oxid 
and  chloroform. 

2.  (tfwtio-iuk;iftn(if  and  A nfo'fo,rh\ — Tetany  occurs  in  connection  \ 
disorders  of  the  stomach  and  intestines.  In  children  such  disorder*! 
geiierally  diarrhfea,  constipation,  and  tlie  presence  of  worms;  in  adulll 
gastric  disturbances,  aiisociated  with  dilatation  of  the  stomach,  an?  csp 
cially  freciuent  enuses.  According  to  Bouveret  and  Devin,  gastric  dill 
tation  and  hvfK'raciditv,  combine<l  with  the  ingestion  of  alcohol,  favflu 
the  developtnent  of  the  *lisease. 

Tetany  has  a  tenileney  to  Wfair  in  pregnancy,  and  here  an  auto-to» 
lemia  may  be  snspectetl.  In  childri'n  malnutrition  an<l  rickets  are  vel] 
often  prestsnt. 

3.  Tfiyroltf  Tdan\f. — Tetany  may  be  artificially  produced  by  rcmonl 
of  the  thyntid  glaml.  This  has  been  observed  both  in  man  and  animal*. 
The  disease  has  been  known  to  complicate  exophthalmic  goitre. 

4.  Hysienvat  and  t^tfrnptomatic  Tifttnt/. — Tetanv  in  some  of  itsadoll 
forms  may  be  simulated  by  hysteria  (Peckham-Murray),  and  some  Fri'n 
writers  ha\'e  regarded  the  disease  as  an  hysterical  manifestation  (To' 
rette).     I  have  seen  the  disease  in  an  hysterical  woman  who  was  J 
dieted  to  the  excessive  use  of  nnx  vomica. 

In  genend,  it  may  be  said  that  tetany  in  children  is  proihicxHl  I 
malnutrition,  rickets,  digestive  <listurbances,  and  infections.  In  udii 
it  is  generally  pn.Hhiced  by  infections  an<l  toxienuas  of  one  kind  orauotl 
combined  also  with  bud  conditions  of  nntriliun. 

Symptoms. — The  disease  nnw  begin  rather  suddenly  x^ith  gpasino 
contractions  of  the  extremities,  but  usually  these  symptoms  art*  pre«.'*' 
by  ])r(ixlromal  sensations  (»f  prickling,  numbness,  and  heaviness  of  < 
arms  and  legs;  after  vviiich   the  muscular  contmctions  set  in. 
contractions  atVect  most  often  the  ends  of  tiie  npjier  extremities, 
thumb  is  addnctwl  into  the  palm,  the  fingers  tlexwi  at  the  metacar[ 
phalangeal  joints  and  extended  at  the  other  joint*,  protlucing  a  eondioo 
known  as  the  "  accoucheur's  hand."    This  form  rtf  contraction,  hnwevef 
is  not  always  present.    Sometimes  the  fingers  and  thumbs  are  all  tipl'w 
flexe<l,  as  shown  in  Fig.  tI3.     The  wrist  is  flexed  upon  the  forearm  a" 
the  forearm  flexetl  somewhat  on  the  arm.     The  up|K*r  arms  are  k'^"' 
emlly  held  tightly  to  the  trunk.     The  ihighs  and  knees  are  exlon*W 
the  tCK^s  are  flexetl,  and  the  fix)t  is  inverted.     The  oontmctions  an-tonr 
and  the  muscles  are  hard.   Some  piin  may  be  felt  in  connection  witli  i 
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>ntr:ictions,  but  this  is  not  always  pre&cnt.  In  mild  cases  the  spasms 
iHlf'l  only  the  arms,  and  perhaps  the  legs.  In  children  spasm  of  the 
j^lottis  almost  always  wcnrs-  In  severe  eases  the  trunk  may  be  invcdved 
Jid  a  c<mdition  of  opisthotonus  may  he  present;  in  fact,  the  whole  htHjy 
be  made  for  a  time  rigid,  as  in  tetaiuis  :  even  the  nuiseles  of  the 
and  jaw  may  become  contracted,  and  the  patient  in  these  severer 
presents  very  much  tlie  appearance  of  a  ctxse  of  true  tetanus  ;  hut 
rismun  is  rai-e,  and  occurs  only  late  in  the  disease.  The  attacks  last 
foira  a  few  minutes  to  several  hnnrs,  or  even  fctr  many  days.  They  are 
Dot  aecompiinied  with  fever  or  with  any  serious  disturbance  of  the  other 
Jily  functions.  The  seizures  remit  for  several  days  or  weeks,  and 
tJien  rt'turn,  and  the  patient  may  snfier  from  attacks  of  tetany  in  this 

Fig.  03. 
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The  haniji  In  tetany. 

^for  months  or  even  yeai*s,  though  this  is  must  tinusnal,  the  duration 
ing  commonly  only  a  few  weeks.  Duriug  the  course  of  the  disease 
pileptic  attacks  have  Iximi  known  to  ficcur. 

Tne  characteristics  of  an  attack  are  best  nntlerstomi  by  the  follow- 
bg  description  of  a  case  of  tetany  in   pn^gnaney  reported  by  II.  M. 
"lionias:*    "The  attacks,  the  patient  «iid,  begin  with  a  tired,  aching 
ensation  of  her    lian«ls,  which    is    soon   followed    by    the    tingers    be- 
ling  stiff  and  drawing  sluil»  the  feet  also  becoming  stiff  and  drawn, 
a  severe  attack  the  pain  is  inteuse,  and  the  lingers  arc  so  tightly 
that  the    nails   cut   though  tlie  skin,  the  arms   being  stitf  and 
rid   close  to  the  chest,  and  the  hands  blue  and  swollen.     At  times 
fipasm  spreads  to  many  other  moseles ;  the  whole  oi*  the  bo*ly  ho- 
les stiff  and  tlic  fa<?e  and  eyes  are  drawn,  and  even  the  mnseies  of 
lamyx  are  affected,  stopping  respiration  tor  a  moment  or  two  and 
lu.-ing  iier  to  feel  as  if  she  were  going  to  strangle.     The  patient  has 
pver  lost  con.sciousness  in  an  attack.     The  tturation  of  the  attack  varies 
r greatly,  from  a  few  miinites  to  several  liours,  or  even  days,  and  she 
^._^ttoever  found  anything  that  seemed  to  shorten  them,  although  the 
pain  can  be  controlled  to  a  certain  extent  by  repeated  doses  of  raor- 
line." 
In  another  case,  that  of  a   man   aged   forty-eight,   reported   by  J. 
rv   riiitfith,  **  tin*  feet  would  he  drawn  into  dorsid  tlexion,  tlie  knees 
*  Johtii  Hitpkins  Bxdktin. 
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and  hips  extended  and  stiff,  the  thumbs  bent  into  the  palms  and  tl» 
fin<i;ers  closed  tightly  over  them,  the  wrists  flexed,  the  elbow?  fiexctl  and 
drawn  to  the  siiles,  and  the  head  hehl  stiff'.  Tlie  jaws  wouhl  be  tigiitl? 
closed,  or  soinetinies  eonid  I.HMijR'ned  and  not  shut  again.  The  Ijreathinp 
would  l>e  painful  and  difficnlt,  and  tlu'  man  i'wl  as  though  each  mnnient 
would  be  his  last.  The  attack  wonld  come  on  slowly  and  increa.'wiii 
severity.  At  its  height  the  spasms  would  be  somewliat  reraittenl, 
lasting  some  minutes,  and  then  partially  relaxing,  while  the  greatest 
intensity  of  the  pnin  shifted  from  one  part  of  the  body  To  another. 
The  whole  duratiun  uf  an  attack  would  Im*  four  or  five  hours." 

In  another  case,  that  of  a  single  woman  of  twenty-six,  reported 
by  Henry  Hun,  the  patient  after  exposure  to  a  rain-storm  Ix^n  to 
feel  a  stiffness  in  her  riglit  hand.  This  eontinned,  and  "two  woeks 
later  the  muscles  of  the  calf  of  the  leg  becjimc  en»m|)etl  and  hanl,  con- 
tinuing so  for  about  half  an  hour,  during  which  time  she  was  unable  to 
stiind.  Tiie  next  day  the  sjxisms  returned,  and  subsecpiently  thev  rf- 
currt»d  nioix*  ami  mure  frequently  and  attacked  the  arms  also,  and  tiimlly 
involved  all  the  muscles  nf  the  body.  These  spisms  have,  from  the 
first,  presente<l  an  interniiltent  character,  but  during  the  past  six  or 
eight  months,  even  in  the  intervals  of  the  spasms,  the  muscles  do  not 
completely  rt-lax,  hut  continue  stiff.  At  times,  especially  when  in  M 
in  the  morning,  she  thinks  that  she  is  perfectly  well,  but  ver>-  simjh  fin* 
rigidity  etmies  on.  The  acute  attacks  of  spasm  are  usually  eontinc*!  to 
her  arms  and  legs,  but  on  several  occasions  the  muscles  of  respiration 
have  been  slightly  involved.  She  has  no  pain  in  any  part  of  her  boiiy, 
although  the  acute  attacks  of  sfwiym  are  somewhat  ptiinful.  She  aU^iys 
feels  very  hot,  and  even  in  the  culdest  weather  likes  to  sit  without  any 
extra  clothing  by  an  o\H'n   win<low." 

These  individual  records  show  better  than  any  general  description  the 
peculiar  clinical  characteristics  of  the  disease. 

Tetany,  however,  has,  in  addition,  certain  special  sjTnptoms  that  are 
pectdiar  to  it  and  which  need  separate  notice. 

The  first   of  thes*-  is  the  pwuliar  irritability  of  the  motor  neni*. 
This  is  so  marked  that  striking  on  a  motor  point  brings  out  a  mm 
cular  i:ontractioTi  whit*h    may  remain  for  sevci*al  seconds.     When 
motor  point  of  the   facinl    nerve   is  struck,  for  example,  a  spasm 
the  rausrles  of  tliat  side  of  the  face  is  produced,  Avhich  is  known 
the  *'  facial  jjlienomcnon  "  or  '*  Chvostek^s  symptom."    Furthermore, 
pressing  up<«i  the  artery  of  the  arm  or  leg,  and  sometimes  by  pr 
upon  one  of  the  nerves  of  either  extremity,  a  tonic  contraction  < 
brought  out  in  tlu-  muscles  of  that  extremity.     This  is  known  ai*  **  Tr 
scan's  symptom." 

Second,  the  electrical  irritability  of  the  muscles  and  nerves  is 
creased,  esjiecially  to  the  gjilvanic  current  (known  as"  Erb's  symj»tom^ 
A  ncg;itive-pole  closure  contraction  is  l>n>ught  out  by  a  very  weak  eun 
of  a  fraction  of  a  miliiam|>dre,  and   if  tiiis  curn-'ut  is  made  stronger, 
eontnietion  becomes  tonic.     Tlic  positive-pole  opening  may  als«>  be  ton 
aud  tlnTc  may  be  also  an  opeuiug  tetanus  with  the  cathode.      Thoi 
describes  a  jRVuliar  electrical   conditiiui   in   whicii   the  cathode,  wh 
plaecfl  over  the  nerve,  prixluced,  first,  fibrillary  and  then  tom'c  cijnti 
tions  in  the   muscles  supplied  by  the  nerve,  but  when  the  anode 
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subfttituted  for  the  calh<xie,  no  contraction  t«xtk  place.  On  the  oontnirv, 
even  a  j-trong current  of  live  orM-vcr)  niillianiiiercs  ctuihl  be  applied  with- 
out producing  any  tetanus.  This  peculiar  reaction  has  also  been  noticed 
by  Bechterew. 

A  third  cliaractcristic  of  tetany  is  tfn'  jK-cuIiar  incnjasc  of  Irritahility 
of  thc!  isensory  nerves.  This  is  sljown  hy  jjres.^itig  u[>on  tlicra,  when 
sensations  of  prickliuir  and  funnieation  will  he  felt  alc»tig  their  course 
(known  as  *' Hoti'mann's  syuiptoni  "').  Tliere  is  an  increase  also  in  the 
electrical  sensibility,  shown  in  the  passage  of  very  weak  galvanic  cur- 

Fio.  04. 


Bhowing  teclal  ii}iaBm  on  Ihe  rieht  sirtc.  th.-  riHult  of  {.(Trussing  thc  obeek  at  the  poiot  of 
exit  of  thf  faclul  nerve  iCbvostek'8»ym|»toro.)  {Thompaou). 

ita.     The  auditory  nerve  also  reacts  much  more  easily  to  galvanic 
stimnlation  than  normally. 

pATHoiXKiY  Axvn  PATHOix)GTrAL  Anatomy. — There  is  no  known 
aoatomical  basis  to  the  disease,  and  it  is  only  assume<l  that  there  is  prob- 
ably a  congested  condition  ot'  the  gray  matter  of  the  spinal  cord  and 
'Jncdulla.     There  is  hanlly  any  doubt  that  underlying  this  there  is  some 
fe<^tion  or  some  autt^toxieniia. 
Post-mortem  examination  of  one  case  showed  the  presence  of  a  cys- 
rcus  in  the  right  supniniarginal  gyrus.     In  another  case  an  effusion 
blo<»d  was  found  on  the  ant<'ric>r  surfaee  of  the  cauda  equina  and  the 
lipi>er  cervical  cord.     Other  exuininations  have  Ijccii  negative,  cxcej>t  as 
showing  dilated  stomach  or  evidence  (»f  some  toxic  or  infected  condition. 
In  one  case  a  syringomyelia  was  found. 

Thc  fact  that  tetany  may  \w  pnHliiced  artificially  by  the  removal  of 
le  thyroid  glan»l  wouhl  indicate  iliat  in  sunic  ejises,  at  least,  a  defect  in 
thc  iictivitj'  of  this  gland  may  be  a  faetur  in  the  disease. 

DlACiXasis. — Tbe   ilisease    is    usually   easily   recognized,  because  it 
:lot«'ly  resend>lcs  tetanus,  and  yet  bas  not  the  jx-rsistence  or  serioas  cha- 
rter or  extent  of  that  disease.     Tlie  spasms  are  usually  Hmited  to  the 
extremities,  and   are  of  mmlerately  short    duration,  and    there   is  no 
I  violent  or  minful  opisthotonos  or  trisni«y.s,     Tbe  sjwsms  in  tetany  also 
ibegin  ID  the  extremities  aiul    extend  up  to  the  trunk.      There  is  no 
Vol.  rV.-W 
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trisniiis»  ami  the  neck  and  tiu-ial  nnipoles  are  rarely  afTectetl,  Thr 
absenee  uf  lever,  absenee  of  trauma  «*r  a  wound,  the  lung  and  iutermii- 
tent  course,  and  the  presence  tyf  Trousseaii*s,  Erb*s,  and  Chvostek^ 
symptoms*,  should  be  suffieient  for  the  diagno!>is. 

From  hysteria  the  disease  is  distingui>hcd  by  the  age  of  the  jiatien 
or,  if  tlte  disease  occurs  in  an  adult,  l>y  the  |H'Culiar  bilateral  sp 
and  tlie  remittent  character,  the  absence  of  hysterical  stigmata,  and  I 
presence  of  the  peculiar  ibrms  of  sensory  and  motor  irritability  ^ 
scribed  a[>ove, 

pRoGNasLS. — The  prognosis  is  favorable  in  most  cases.     In  atliilti^l 
however,  wlien  tlie  disease  is  due  to  gastric  dilatation  and  auti>to\ffn]ia,f 
u  rapidly  fatal  issue  has  been  often  seen.     The  ilisitise  usually  la?t*4J 
few  weeks,  but  in  adults  it  is  liable  to  recur  unless  the  eouditiutis  of  lifi 
are  changed. 

Treatment* — The  most  import^int  thing  is  to  attend  to  the  nutn»^ 
tion  and  digestive  functions  of  the  patient  and  rid  him  of  any  p)ssibl( 
toxins  that  may  he  in  the  system.  Rest,  nciurishing  f«HMl,  and  tofiia 
therefore  are  indicated.  Sym]itomatictilly,  the  valerianate  of  zine,  in  op 
enles  conUiiuing  ;i  gr.,  may  be  given  three  times  a  day,  con»bined  wid 
20  gr,  of  bromide  of  ]U)tassium  three  times  a  day,  and  warm  huih-ati 
temperature  of  t);r^  F.  for  twenty  minutes.  During  the  attaek.<  chlon" 
in  doses  of  20  gr.,  is  indicated.  In  very  severe  seizures  ehlorfjfon 
inlialations  are  recommended  l»y  Trousseau.  Hypodermic  injection*^  ( 
morphine  may  also  be  given  then.  The  relation  of  the  ilist-ase  to  thy 
roid  toxiemia  has  suggest(>d  the  use  tjf  thyroid  extract,  and  in  one 
imfdantation  of  a  piece  of  tlie  thyroid  gluiui  in  the  alnhiminal  iiivit 
h JUS  been  tried  witliout  residt.  Bramwell  gave  the  thyroid  extnu'f  ia 
one  Ciise  with  suc<*ess.  Schnltze  and  Masstmer  liave  uscil  it  in  six  ciuit 
with  negative  results.  H(K'he  has  recommended  the  use  of  cnrarineil 
dosen  of  gr.  ^fji  to  ^.  Vanglm  saw  excellent  result.s  from  the  um'( 
quinine,  but  his  results  were  not  corroborated  by  Maealester,  so 
after  all,  the  later  attempts  at  treating  the  disease  have  not  add 
as  yet  to  our  theraijeutical  resources. 
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inflammation  or  to 
jpressure  or  to  tenision  vi'  nerves.    Not  only  are  we  thus  oltligotl  to  define 

Eilgia  negatively,  but  so  much  confusion  results  both  in  diagnosis 
in  treatment  from  the  vague  use  of  terms  that  it  is  neces.sary  still 
er  to  distinguish  iieuralgie  fronn  otlier  varieties  of  pain  by  a  brief 
Bt&tement  of  their  res|X"ctivc  contrasting  features.  Thus,  the  three  great 
characteristies  uf  an  inflaruinatury  pain  are  ttiat  it  is  inercased  by  pres- 
sure or  by  handling  of  the  j^^art ;  that  it  is  increased  by  movement  of  the 
part,  not  excepting  its  own  proper  functional  movements ;  and  that  it  is 
always  aec<>mj)anied  by  sjH'eitic  disturbanee  of  the  normal  function  of 
the  inflamed  part.  With  a  neuralgic  pain  there  is  no  objection  to  firm 
pret^ure,  but  usually  the  reverse  ;  likewise  nijne  to  moveuunit,  but  here 
'so  often  the  reverse  ;  and  it  is  u(>t  aeeompanied  by  any  ehameteristic 
Bturbance  of  function  in  the  |»art  which  it  atfeets.  On  this  account 
would  exebide  mast  eases  of  so-called  trigeminal,  cervico-occijdtal, 
rico-braehial,  and  intercostal  neuralgia  as  no  more  entitled  to  this  term 
in  sciatica  is,  Ix'canse  tliey  comuiunly  iKirtake  id*  the  characters  of 
l^uritis  rather  tlian  of  neumlgia,  au<l  hmce  arc  best  treatetl  ut^  infiam- 
llions.  Owing,  however,  to  their  ordinary  designaticm  as  neuralgias, 
shall  tresit  of  them  in  this  article  acci^rdiug  to  their  symptomatolc^y 
nature.  Pains  due  to  pressure,  as  by  tumors,  aneurysms,  etc.,  do 
have  the  above-mentioned  characters  of  inflammatory  pains,  and 
lience  are  often  mistaken  for  neuralgias,  especially  when  they  radiate 
widely  along  the  course  of  nerve  trunks  implicated  in  the  pressure.  It 
is  useful,  therefore,  for  diagnosis  to  note  tliat  they  difler  from  neuralgia 
in  the  constancy  of  pain  at  the  scat  of  the  organic  lesion  which  causes  ' 
em.  However  extensively  and  changeahiy  they  may  nidiate  from  it, 
there  always  remains  some  uneasiness  or  pain  at  the  primary  f^M'us, 
tiereas  true  neuralgias  are  characterized  by  their  tend4'ncy  to  shift  from 
nerve  region  to  another  or  to  intermit  altogether. 
Pains  due  to  tension  of  nerves,  as  in  the  passiige  of  a  calculus  through 
narrow  duct,  or  in   sprains,  are  clianicterized  by  their  sudden  onset 

by  their  temlency  to  cause  nausea  and  faintness. 

Pains  which  do  not  present  the  distinctive  features  of  tlie  above- 

entioned  varieties  may  then  be  termed  neundgic,  and  this  term  will  be 

■rther  found  appliealde  iK'caiise,  though  they  are  of  numerous  kinds, 

they  pt>ssess  certain  general  characters  in  ctunmon.    The  first  of  these 

en  already  adverted  to,  in  that  they  are  all  prone  to  wander  about, 
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disappearing  from  one  locality  to  develop  with  the  same  symptoms  and 
severity  in  another  part.  They  are  also  much  less  local,  and  are  seldom 
referred  to  the  skin,  but  rather  to  nerve  trunks  or  their  deeper  distriba- 
tions.  Another  marked  peculiarity  of  neuralgic  pains  lies  in  the  significant 
fact  of  interraittency.  [Neither  an  inflammatory  nor  a  pressure  nor  a  ten- 
sion pain  can  intermit ;  such  ymna  can  only  remit  or  else  cease  with  the 
cessation  of  their  cause.  Neuralgic  |)ains,  on  the  other  hand,  may  come 
and  then  go  entirely,  leaving  the  patients  as  free  from  them,  temporarily 
at  least,  as  if  they  had  never  experienced  them.  This  fact  of  inter- 
raittency about  many  neuralgias  is  suggestive  of  their  toxic  origin,  as  it 
is  in  chronic  toxaemia  that  we  have  similar  cumulative  effects  leeuling 
to  nervous  explosions,  so  to  speak,  as  uraemic  convulsions  or  rigors  from 
infections. 

Though  the  above-mentioned  characteristics  are  common  to  neuralgic 
pains  in  general,  yet  they  differ  so  much  from  each  other  in  their  origin 
that  a  serviceable  classification  of  the  varieties  of  neuralgia  ought  to  be 
based  upon  the  causes  rather  than  upon  the  symptoms  of  the  complaint, 
more  especially  as  the  treatment  should  vary  accordingly ;  for  we  can  no 
more  speak  of  the  treatment  of  neuralgia  than  we  could  speak  of  the 
treatment  of  pain  itself  as  if  it  were  a  single  disease.  Instead,  there- 
fore, of  deferring  the  subject  of  treatment  to  the  end  of  the  article,  we 
prefer  to  enumerate  the  various  forms  of  neuralgia  according  to  their 
etiology,  and  mention  the  remedial  measures  which  on  that  account 
seem  appropriate  to  each. 

Toxic  Neuralgias. 

First  in  order  come  the  neuralgias  due  to  some  Ibrm  of  toxaemia,  of 
which  the  pains  in  the  head,  back,  and  limbs  caused  by  the  febrile  infec- 
tions are  familiar  illustrations.  They  are  in  no  sense  inflammatory,  for 
they  cause  great  restlessness,  the  patients  tossing  about  in  bed  on  their 
account,  and  not  on  account  of  the  fever.  This  fact  is  of  some  import 
in  diagnosis  from  like  pains  in  meningitis,  but  which,  being  inflamma- 
tory, forbid  movement  of  the  body.  Febrile  neuralgias  usually  cease 
much  before  the  fever  ceases,  except  in  the  case  of  epidemic  influenza, 
for  these,  like  other  sequelae  of  this  infection,  are  often  prolonged  and 
obstinate.  The  best  remedy  for  febrile  })ains  is  aconite  administered 
with  ammonium  bromide  and  phenacetine. 

Periodical  Neuralgfia^* — Among  the  non-febrile  members  of  this 
class  wo  have  the  truly  periodical  neunilgitts,  or  those  which  come  on 
at  definite  times  and  then  subside,  like  an  attack  of  ague.  It  is  natural 
to  surmise  that  they  have  some  connection  with  malarial  infection,  but  in 
many  cases  this  is  not  plainly  demonstrable,  and,  moreover,  notwith- 
standing they  may  be  very  severe,  they  commonly  are  not  accom- 
panied by  rise  of  temperature.  They  may  attack  the  head,  the  sides 
of  the  chest  or  abdomen,  or  be  located  anywhere  along  the  spine  or  in 
the  |x?lvis. 

I  have  not  met  with  more  violent  cases  of  pain  than  in  some  of 
these  patients  whom  I  have  seen  both  in  my  own  practice  and  frequently 
in  consultation.  In  the  latter  cases  I  have  learned  that  quinine,  iVa^ 
burg's  tincture,  arsenic,  and  the  coal-tar  analgesics  had  been  adminiS" 
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&red»  ofteu  in  heroic  doses,  without  effect  toward  preventing  or  mitigat- 

lliip  the  attacks ;  and  heiioe   I  am  irlari  to  say  tliat   T  consiiler  ergot  in 

fiill  dose**  to  be  a  true  spodtie  for  |X'riodiral   neuralgias,  whatever  tlieir 

be.     A  drjiL'lim   (ti'  the  flnid  extract  should  ho  taken   every  two 

are  with  a  ilraehin  of  eHxtr  of  eiuehoua,  ia  water,  to  jmjvent  nausea. 

[f  the  stomach  does  not  tolemte  the  eip>t,  it  may  Ije  administered  per 

'^Tectiim   in  two  ounws  of  water.     Tlie  Hrst  done  shoidd  be  taken  at  the 

beginiiingof  the  onset  of  the   pain,  and  if  that   suffiees  to  an-est  it,  a 

^ second   dose  is   not   needed,  but  with  some  it  require?  three  (h>ses. 
Mig:rainon.s  lieadaelies   1   repird  as  essentially  toxie  in  their  origin, 
and  best  treated  aeconlingly  (see  Migraine). 

Neuralirias  with  Tachycardia. — -Patients  with  a  persistent    rapid 

kictiou  of  the  heart,  without  fever,  and  withiait  fartliae  or  renal  disease, 

Itnd  al.'^o  \nthont  any  affeetion  of  the  hraiu  or  spinal  cord  to  aeeount  for 

llhe  tachyeartlia,  are  very  eommonly  great  sufferers  from  neunilgie  pains 

|in  various  |xirt,s  of  the  body.     This  is  well  shown  in   nuiny  cases  of 

rravcs's  disease  Ixith    before   ami    after   the  develojunent   of  thyroid 

enlargement;  but  such   neuralgias  may  be  equally  present  in  patients 

rith   sueh  taehycardia  who  never  .show  either  exophthalmia  or  goitre. 

These  pains  are  particularly  npt  to  affect  the  t^airp,  also  the  eyes  and  the 

lips  of  the  fingers  and  toes. 

Muscular  |iains  ai-e  also  common,  wlueh  may  be  mistaken  for  rheu- 
matism but  for  their  tendency  to  shift  often  l>y  mere  change  of  jwsition. 
These  patients  always  give  a  history  of  ehronie  digestive  troubles,  both 
Bcastrie  and  intestinal,  long  preceding  the   access  of  the  pains.     Here 
BlDtestinal  antiseptics,  with  fre^pient  merenrial  liixatives,  jwrseveringly 
Bfollowed  up  by  phenol-  or  naj)hthot-bisnnith,  bismuth  find   strontiimi 
salicylate,  salol,  etc.,  and  totnl   abstinence  from  butcher  meat,  taking 
milk  instead,  will  cure  both  the  neunilgias  and  the  over-aetion  of  the 
heart.     Many  cases  of  gtistralgia  and  of  enteralgia  are  presumably  due 
to  like  eonditions  in  the  alimentary  eanal,  though  not  aceomjKinied  by 
taehycardia.     The  relief  following  ujwm  tlie  administration  of  .j^jy-gmin 

■doHE»s  of  arsenious  acid  in  gastmlgia  wtudd  seem  to  indicate  its  causation, 
for  arsenic  quickly  arrests  any  form  of  fermentation. 

Under  the  head  of  toxic  neundgias  would  citme  those  occasioned  by 
chronic  metjdlic  poisoning,  especially  that  l>y  lead,  in  which  wandering 
iKiins  tK'cnr  which  are  apt  to  be  mistaken  for  rheumatism,  though  un- 
qn«d)tedly  they  have  more  relationship  to  gouty  neundgias,  as  lead- 
poi.-oning  is  one  of  the  i^cognized  causes  of  the  gouty  state.  On  the 
otlier  hand,  the  alMlominal  cmmps  are  just  as  specific  effects  of  pltnnb- 
iiitn  as  its  sjwcial  jwralyses  are.  ( lonty  patients,  es(>eeially  women  wilh- 
">ul  pronounced  articular  sym|j{unis,  are  very  liable  to  neundgias,  which 
\y  long  fail  to  be  relieved  until  their  relation  to  the  blootl  state  is 
elected.  A  high-tensi<ni  pulse,  with  a  history  of  frequent  attacks  of 
ibaciite  ophthalmia  or  of  bronchitis,  or  the  presence  of  the  *Vgoiity 
ids'*  on  the  external  ears,  will  give  the  clue  to  the  pro[>er  treatment 
'  the  jmins.  Ljistly,  among  the  toxic  neuralgias  are  those  occurring  in 
^right's  disease  and  in  dialx^tes.  Pain  in  the  back  of  the  head  is  eom- 
tnon  in  Bright's  disea.se,  and  is  not  necessarily  of  dangerous  import. 
Jot  so,  however,  when  general  |>ainK  are  complained  of  throughout  the 
iy,  for  these  may  presage  a  near  fatal  issue,  as  their  frequent  associa- 
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tion  with  convulsions  shows.     On  the  other  hand,  the  local  pains  occur- 
ring in  diabetes  not  infrequently  are  due  to  actual  neuritis. 

Anaemic  Neuralgias. — Anaemia  is  often  stated  to  be  a  cause  of  near- 
algia.  I  would  rather  say  that  neuralgic  pains  are  very  common  in 
anaemic  persons;  but  that  aneemia  per  se  causes  neuralgia  I  doubt,  because 
of  its  frequent  absence  in  many  of  the  worst  cases  both  of  primary  and 
secondary  anaemias.  Thus,  I  have  met  with  instances  of  pernicious 
an£emia  in  which  there  was  no  neuralgia  complained  of  from  the  ban- 
ning to  the  fatal  end  of  the  disease.  On  the  other  hand,  blood  impover- 
ishment is  often  the  direct  result  of  the  toxaemias  which  also  cause  toxic 
neuralgias,  and  hence  I  would  paraphrase  the  saying,  that  "  neuralgia 
is  the  cry  of  the  nerve  for  more  blood,"  into  a  cry  for  purer  blood. 
Iron,  quinine,  cod-liver  oil,  etc.  are  good  remedies  in  such  cases  by 
improving  that  general  nutrition  which  is  Nature's  most  effective 
antiseptic. 

Non-toxic  Nbxtbaloias. 

Reflex  Neuralgias. — The  second  class  of  neuralgic  pains  is  the  non- 
toxic, under  which  head  may  come,  first,  reflex  neuralgia,  a  good  exam- 
ple of  which  I  can  cite  of  a  true  trigeminal  neuralgia  due  to  a  necrosed 
piece  of  bone  in  the  nares,  and  which  was  cured  by  its  removal.  Re- 
nex  neuralgias  should  be  distinguished  from  the  pains  which  radiate 
from  an  inflammatory  irritation,  as  in  toothache,  or  aching  in  the  ri^t 
shoulder  in  hepatitis,  or  at  the  head  of  the  penis  from  calculus  in  the 
bladder,  etc.,  or  from  pains  radiating  from  a  pressure  focus,  by  the 
absence  of  these  causes.  When  this  is  done  the  instances  of  true  reflex 
neuralgia  are  found  to  be  comparatively  few,  but  they  undoubtedly 
do  occur,  and  commonly  as  a  result  of  a  traumatic  injury  of  a  nerve. 
Beginning  with  pain  in  the  nerve  first  affected,  it  may  pass  up  and  im- 
plicate one  nerve  distribution  after  another  through  some  intervening 
plexus  or  regional  association.  One  of  the  severest  cases  in  my  experi- 
ence followed  upon  treading  barefoot  on  a  piece  of  glass,  which  in  time 
was  accomj>aniea  by  severe  pain,  not  only  extending  up  the  1^,  but 
finally  involving  equally  the  other  leg.  Ascending  neuritis  will  account 
for  some  of  these  cases,  but  not  for  all  of  them,  as  many  are  explicable 
only  on  the  theory  of  a  central  disturbance  being  set  up  by  the  periph- 
eral lesion,  but  which  becomes  independent  of  it,  as  evidenced  by  the 
neuralgia  persisting  in  some  of  these  patients,  though  the  ner\'e  first 
implicated  be  cut.  Sometimes  the  neuralgia,  though  originally  due  to 
a  i^eripheral  traumatism,  affects  by  central  transfer  quite  another  terri- 
tory, as  in  a  ciise  reported  by  Anstie  of  injury  to  the  ulnar  nerve  causiDg 
neuralgia  in  the  trigeminus. 

The  treatment  of  reflex  neuralgias  varies  according  to  the  accompany- 
ing conditions.  Where  there  is  a  history  of  traumatism  the  most  effec- 
tive resource  is  a  jiersevering  use  of  the  hot-water  douche  to  the  part* 
first  affected.  I  have  seen  some  striking  results  from  this  procedure, 
particularly  if  chronic  muscular  contractions  accompany  the  pain.  The 
douche  should  be  kept  up  for  an  hour  at  a  time  three  times  a  day,  to  be 
followed  by  hypodermics  of  morj)hine  and  atropine.  In  some  of  the* 
cases  the  original  irritation  appears  to  induce  an  arterial  anaemia  of  the 
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part  by  rcflpx  vasomotor  irritation,  as  yliown  by  local  eoldnc^ss  and  wast- 
ing. Here  iiitrnglyceriii  given  every  tbree  hours  is  ofton  of  signal  ser- 
vice. Where  the  pain  lias  become  ehieily  central  in  its  origin,  gencj'sd 
constitutional  treatment  is  re(|nired,  and,  jiurticularly,  iVee  out-dcMir  life. 
Mental  Strain. — Another  form  «:f  neuralgia  whirh  is  probaljly  always 
of  central  origin  apj>ears  to  be  caused  by  emotion,  whether  in  the  form 
of  sudden  mental  /-hiick  or  tle\ch>jMng  gradually  under  continued  cf>n- 
ditions  of  grief  or  anxiety,  wlicn  the  pain  may  nhimately  l>ecome  very 
'  •  •  re.  If  following  mental  shm-k,  no  remedy  is  equal  t^o  opium  given 
J I  Iv  for  a  week  and  then  stnppixl  altogi'ther,  to  be  foUuwtd  l>y  ammo- 
nium bromide  with  spts.  anitnnn.  ar(»m.  and  bnunly.  As  the  general 
health  is  usually  much  impaired  in  these  |»sitients,  a  strengthening  regi- 
men is  indi«ited,  M'hile  change  of  surrounding.^  api)ears  to  be  very  effec- 
tive by  displacing  morbid  nervous  habits. 

Hysterical  Neural^eie. — As  the  sensation  of  jiain  is  it.self  a  centric 
function,  s<i  it  is  natural  to  infer  that  its  origin  may  in  many  cases  l>e 
due  to  a  primary  disturbaucr  nf  the  pain  eentn's  themselves,  without  an 
antece<ient  pi*riphenc  irritation.  Many  writers  ln)!d  that  all  true  neural- 
gias are  centric,  and  in  suppurt  of  this  view  atlducc  instances  of  cent nd 
oi^mic  disease  causing  neuralgia  at  the  }Keriphery,  as  in  a  case  of  mine 
where  a  small  intercranial  saivoma  caused  a  severe  jiain  in  the  f(M>t.  Also, 
neuralgic  jmins  may  ix-cupy  adjacent  parts  of  different  nerve  distribu- 
tions, or  as  in  reflex  nenndgia,  where  the  pain  may  he  felt  in  another 
,  place  than  the  nerve  irritattnl.  The  most  conclusive  examples  of  central 
■leuralgiiis,  however,  are  the  numerous  jwiiuful  affections  of  hysteriixil 
'^itients.  They  are  of  every  variety,  eephalie,  spinal,  and  visceral. 
AlxMit  the  head  they  do  not  often  follifw  the  course  of  a  nerve,  but  are 
I<H'aI,  aM  in  the  so-ciilled  hysterieal  clavus,  or  they  may  be  linuted  to 
8))ecial  points  on  the  spine.  The  visceral  pains  nuiy  be  referred  to  the 
heart,  stomach,  bowels,  bladder,  ovaries,  jH-ritoncum,  etc.,  and,  as  may 
be  readily  supposed,  are  more  migratory  than  any  other  kinds  of  pain. 
Like  other  aevelopments  of  hysteria,  its  neuralgias  are  often  puzzling 
to  tlie  practitioner,  esj»eeially  Mhen  complained  of  about  the  joints  or  in 
the  alxlomen.  As  pain  is  such  a  subjective  symptom  in  any  case,  and 
jjiherefore  must  be  gauge<l  by  the  statement  of  the  patient,  the  highly 
rrought  acfouTits  of  suffering  by  hysterical  patients  might  readily 
L'ive  but  for  a  careful  obs<^rvation  of  the  mental  accompaniments  of 
he  pain.  Thus,  real  olijective  puns  are  very  concisely  described  with 
a  few  characteristic  gestures  and  ecpially  few  wonls.  Hysterical  pains, 
on  the  other  hand,  are  described  with  (lemonstrative  gestures  and  with 
a  copious  variety  of  terms,  whieli  go  to  show  how  inucli  the  j>atients 
|«ccupy  their  minds  witli  dwelling  upon  them. 

The  TREATMENT  of  hysterical  pains  is  on  the  lines  of  treatment  for 
hysteria  it.self.  Among  single  measures  I  have  found  ranch  benefit  from 
frequent  recourse  to  mercurial  and  aloetic  purgatives. 

Degenerative  Neuralgias. — One  important  form  of  neuralgic  pains 
is  that  due  to  degetienitive  pn)ees.ses  set  up  in  sensory  ticrvcs  and 
nerve  nxits,  such  as  the  lightning  pains  of  tabes.  Ttie  ilegcnerative 
process<.*s  theni.selves  may  have  been  due  originally  to  a  toxic  infection, 
pnch  as  syphilis,  but  this  no  longer  opi-rates  as  a  cause  of  the  jwdn. 
That  tlicse  pains  are  not  iK'ripheric  is  shown  by  their  contrast  to  the 
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peripheric  pains  of  tic  douloureux,  for  in  the  latter  the  peripheral 
nerves  are  exquisitely  tender,  while  in  tabes  the  skin  area  of  distribu- 
tion of  the  affected  nerves  is  anaesthetic.  The  patients  rub,  seize,  or 
grab  the  affected  part  as  if  they  were  desi>erately  bent  on  arresting  the 
pain  in  its  flight.  One  of  the  drawbacks  of  naming  diseases  after 
common  but  not  invariable  symptoms  is  often  illustrated  in  patients 
with  tabes,  who  may  suffer  for  months  or  years  from  the  severe  neural- 
gic pains  of  this  disease  without  the  cause  being  recognized,  on  account 
of  the  absence  of  the  motor  symptoms  of  ataxia.  It  is  therefore 
always  advisable  in  any  case  of  obscure  neuralgic  pains  to  make  a  care- 
ful examination  of  the  reflexes,  particularly  of  the  knee  and  of  the 
pupil.  The  pains  of  tabes  are  commonly  described  as  shooting  or  lanci- 
nating, and  are  very  variable  lx)th  as  regards  duration  and  seat.  Some- 
times, however,  they  are  mainly  visceral  or  very  definitely  localized,  m 
which  case  they  may  be  described  as  boring  or  compressing. 

For  the  pains  of  tabes  the  coal-tar  analgesics  are  often  very  effective, 
particularly  acetanilid.  Nitrate  of  silver  also  occasionally  affords 
decided  relief,  and  it  is  curious  that  this  drug  will  sometimes  unnustaic- 
ably  mitigate  pressure  pains  caused  by  a  tumor  involving  the  roots  of  a 
spinal  nerve,  as  I  have  had  occasion  to  note  in  several  instances. 

True  angina  pectoris  might  come  properly  under  the  head  of  degen- 
erative pains,  though  many  anginose  pains  about  the  heart  are  of  dif- 
ferent causation  (see  Angina  Pectoris,  Vol.  II.  p.  503). 

Herpetic  Neuralgricua. — Herpes  zoster,  or  zona,  is  due  to  an  organic 
change  in  special  areas  which  are  definitely  associated  with  certain  vis- 
ceral nerves.  It  is  probable  that  in  the  last  case  the  visceral  precedes  and 
induces  the  special  nervous  lesion,  for  in  the  majority  of  patients  neural- 
gic pains  are  felt  for  some  time  before  the  herpetic  eruption  makes  its 
a])pcaranec,  and  not  infrequently  the  pains  continue,  particularly  in 
elderly  persons,  long  after  the  eruption  has  disappeared.  When  rona 
attacks  the  eye  the  pain  is  not  only  very  great,  but  the  attack  may  de- 
stroy vision. 

I  have  found  ergot  in  full  doses  much  the  best  remedy  in  the  ocular 
attacks,  both  for  the  pain  and  for  the  accompanying  inflammation.  It 
is  useful  also  in  these  pains  when  developed  in  other  regions,  and  for 
the  post-herpetic  stage  may  be  usefully  combined  with  phenacetine.  In 
elderly  patients  the  pills  of  phosphorus,  i\^~^(i  gr.,  with  strychnine  are 
often  beneficial. 

Neuritic  Neuralgrias. — Under  this  head  is  grouped  an  important 
class  of  pains  generally  termed  neuralgias,  but  which,  as  remarked 
above,  imrtiikc  more  of  the  characters  of  inflammatory  pains  in  that 
they  arc  usually  i)ernianently  local  and  not  shifting,  as  they  may  affect 
certain  nerves  or  their  branches  without  change  for  prolonged  periods. 
The  nerve  trunks  themselves  become  tender  to  pressure,  as  shown  by 
the  specific  points  named  after  Valleix,  where  the  nerves  in  their  course 
are  superficial  enough  to  be  pressed  against  underlying  bone.  At  their 
cutaneous  cxjiansion  also  they  become  exquisitely  sensitive  to  pressure  or 
to  touch  during  the  paroxysms.  Likewise,  movement  may  excite  the 
worst  paroxysms,  as  those  of  the  muscles  of  mastication  or  of  fecial 
expression  in  trigeminal  neuralgia,  rendering  chewing,  or  even  owning 
the  mouth  for  speaking,  extremely  painful.     Finally,  like  neuntis  in 
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mi^roplilc  and  vasomotor  st'qiieliu  are  not  unoommon  in  lonti^-con- 
id  attcctions  of  the  Uiinl.  Tlicv  <lil!V*r,  JioweviT,  from  nio.st  forms  of 
itis  in  tlie  ]>riman"  seat  nf  tin-  intliimrnntion^  wliit'li  ;ipj)cars('S|HTially 
nplicatti  tho  nervi  norvonim.  These  nerves  are  abiindanlly  dis- 
Hod  to  the  fibrous  8heatiis  of  the  nerves,  nimityiug  and  ending  in 
I,  without  penetrating  tlie  interfaseindar  septa,  ami  yet  evi^lently 
ring  into  a  close  rehitioiiship  with  the  tihres  prnper  of  the  nerve, 
\e  conduction  of  a  1cm -a  1  irritation  of  the  trunk  to  its  iK-ripheral  iHs- 
Ition  shows.  So  intlamniation  of  the  nervi  nervorutn  renders  the 
k  itself  first  tender,  and  then  leads  to  its  |>eripheral  enils  becoming' 
snpsthetie  as  well.  Their  infianimation,  however,  is  not  likely  to  be 
idod  with  as  much  lo<_*al  etTiision  or  infiltration  as  in  ordinary  neur- 
which  explains  why,  tlunigh  the  skin  may  become  htgtdy  sensitive 
►uch  during  the  j^Ktroxysms,  yet  ttie  patients  often  attempt  to  relieve 
severity  of  the  luin  by  firm  pressure.  Another  diflerenec  from  ordi- 
'  neuritis  is,  lliat  the  itajjiicated  nerves  do  not  degenerate  nor  lose 
r  reflex  functions,  nor  (hx's  their  afiectitm  cnuse  muscular  wasting. 
Viffeminal  Neural^ria. — By  far  the  chief  meinlKT  of  tJiis  class  of 
•algiiLs  is  the  trigeminal,  or  tic  douloureux,  as  it  is  an  affection  of  the 
I  iiujKirtant  as  well  as  the  most  exposetl  of  the  nerves  of  citmmou 
ibility  of  the  IwHly.  One  (tf  the  most  freijuejit  t>f  its  exciting  causes, 
which  supjMirls  the  view  of  its  intlamniatory  character,  is  exposure 
ae  faee  to  cold  winds,  especially  in  cities,  from  the  greater  likelihood 
lem  of  sudden  changes  to  jx-rsons  from  warm  air  in-doors.  Another 
tnon  cause  is  from  the  irritation  ttf  retainetl  r(K>ts  of  decayed  teeth, 
\h  may  initiate  a  trind>Ie  which  will  persist,  as  in  other  instances  of 
•e  irritation,  after  the  original  cause  has  been  removed.  One  predis- 
tig  cause  in  elderly  in-rsoris  appears  to  Im'  lowered  rcsistanee  from 
malnutrition  following  upon  artirial  degeneratitm.  It  is  in  them 
it  sometimes  takes  the  form  <if  Trousseau's  epileptiform  neuralgia, 
th  is  chanicterized  by  sudden  extrenuiv  severe  |«iins,  which,  though 
hott  duration,  may,  however,  succeed  oiu'  ant>ther  so  often  during 
iuy  that  life  l)eeonies  imbearable.  In  others  the  pain  in  the  atiectcil 
ich  bt*gins  more  gradually,  then  gr«nvs  worse  on  movement  of  the 
il  muscles,  and  then  comes  on  s[M>ntaneously  in  paroxysms  which 
ted  one  another  like  waves.  The  |iains  usually  dart  centrifugally, 
gh  when  caused  fii*st  by  a  |>eripbend  irritation,  such  as  a  decayed 
3,  the  direction  may  be  the  reverse.  Like  inflanmiatory  pains  also, 
tisive  radiiitions  may  i>ecur  from  the  face  to  the  oecipnt,  to  the 
Ider,  or  down  the  neck.  Trigeminal  neuralgia  df»es  iutt  otYen  aifeet 
hree  of  the  nutin  branches  of  the  nerve  at  unce,  though  not  uncom- 
\y  two  of  them  ;  and  it  is  rarely  bilateral,  which  is  another  ]>r(K)f 
'S  peripheral  inflammatory  origin.  When  attacking  the  supraorbital 
mh  the  pain  nidiates  over  the  forebcjid  to  the  eyelids  and  to  the  side 
ke  nojie,  with  sjw'cial  points  iff  tt-ndcrness  at  the  supraorbital  notch, 
\e  external  angle  of  the  bony  orbit,  and  at  the  exit  of  the  nasal 
ch  at  the  lower  alj^e  of  the  nasil  lutne.  I'ains  in  the  frontal  sinugics 
in  the  eyeball  itself  are  not  usually  due  to  trigeminal  neuralgia, 
|Other  local  causes,  as  their  frequent  bilateral  development  indi- 
infraorbitiil  neuralgia  is  often  very  severe  on  the  malar  bone, 
^times  the  pain  is  worst  at  the  side  of  the  nose  or  along  the 
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gmiMi  of  tlie  iip|)er  tc^etli,  and  at  the  Iteight  of  the  paroxysm  it  may 
involv'o  the  whole  ohet-k.     The  most  <'.\tc'nsfiive,  however — and,  in  mv 
exjHM*ii'noe^  tl»e  severest — |>ain,s  aeminpjiny  iiftbetion.s  nf  the  tliinl  divi-     ^ 
inn  of  tlie  trii^etiiimis,  nidiiiting  ahove  \i\>  to  the  region  just  anterior fa^H 
the  trntxo'^  '*f  t'l*'  ''J^i\  <>i'  '"to  tlie  meatus  itself,  or  to  the  temple,  or  t|H 
the  [xirietal  linne,  with  teuder  points  enrrespHiidin^ ;  or  it  may  dart  in tn 
the  tongue  or  he  felt  deep  in  the  neck  iinder  tUe  jaw,  with  severe  wren 
innr  pain  nidiating  frotn  the  inferii>r  dental  foramen.     When  the 
oxysms  of  juiin  fK-eur  in  trf^'ininal  neumlgia,  vasomotor  symptom* 
very  eommon,  siieh  as  fhisliidur,  sweatintr,  hiehryniation,  flow  of 
mucus,  siiliviition,  or  even   hjeal   nutritive  ehaiiges,  sueh  as  graynes!*  or 
loss  of  hair  or  thiekening  of  the  |x'riostentn,     ^\s  might  Ix*  expfcted 
from  the  intlammatory  nature  of  the  complaint,  the  foci  of  jiain  art- V( 
unitonn  in  each  particular  ease,  eorresponding  to  the  special  seat  of  t 
pnx'ess. 

Treatment. — Trigeminal   neundgia  is  hcst  tr<;'afe<l  aceonlingtnt 
priiiei[tl('s  <*f  treatment  of  inflainmation.     The  first  indication,  tlierefin 
is  absolute  n'st  of  t!ie  al!i*eted  part.      It  is  to  neglect  of  this  pririoipl* 
iti  tny  opinion,  that  the  intraetable  course  of  this  aflTection  U  most  coi 
monly  due.     Unless  the  i>atient  will  agree  to  remain  in  bed,  as  hewoui 
witli  a  fractured  leg,  and  take  sjx'cial  precautions  toavoitl  all  moveroei 
of  the  face  as  much  as  possible,  as  well  as  all  exposure  of  it,  evervothi 
measure  of  relief  is  apt  to  fail  of  its  jmrtieidar  erticaey.      In  !*v< 
cases  wearing  a  light   mask  of  cotton  will  diminisli  ln>tli  the  fre(jnei 
and  the  severity  of  tlie  paroxysms.     The  food  should  be  litpiid,  neiliiertm 
hot  nor  tcMj  cold,  and  when  the  third  braneli  is  involved  should  Ije  takro 
through  a  tube  intrtwluced  on  the  unaffeeteil  side  into  the  mouth.   Mi 
dieiuatly,  I  woidd,  with  Trous.seau,  put  opium  in  the  first  rank,  but  Jl 
specific  operation   will    be  secured  only  according  to  the  nuxle  of  t' 
administration,     Occ-asional  doses  of  the  drug  to  relieve  the  ag«my 
the  paroxysms  are  of  little  avail,    Ti>  be  curative  the  opium  (prefcnili 
to  morj)liine)  should  be  given  continuously  and  at  definite  intervals" 
nigfit  as  well  as  l>v  day,  in  sufficient  doses  to  suspend  all  returns  of  ll 
pain,  however  slight.     In  other  words,  the  patient  should  not  l>e  alUw 
to  emerge  from  the  effects  of  the  drug  throughout  the  twenty-four h< 
— a  condition  which,  it  must  be  admitted,  becomes  ver\'  irksome  toj 
patients,  who  often  iM'g  that  the  continuous  dosing  be  intermitt 
must  not  be  allowed,  however,  for  the  success  of  the  treatment 
ujKin  its  not  being  interrupted,  even  by  ordinary  sleep.     I  have 
seen  any  injury  result  from  this  course,  and  on  recovery  the  patiei 
arc  only  t<M)  glad  to  be  rid  of  opium  to  ever  take  it  again  for  anythi 
but  pain. 

By  this  treattueut  I  have  eurefl  cases  of  epileptiform  tic  whicJi 
resisted  all  other   measures,  in  one  ease   for  five,  in  another  for 
ami    ill  a  third  for   nine,  years.     The   duration  of  the  opium   coi 
in  these  three  patients  a  veniged  twenty -one  days.     The  patients,  Iv 
ev<'r,  shoidd  k«*ep  their  bctls  for  six  weeks,  and  with  infraoH>ital 
iuframaxillary  affections  should  avoid  cliewiug  for  two  months,  if 
longer. 

Aconitine  has  eonsidcTable  n'putiUion  in  tlie  treatment  of  trigemi* 
neuralgia,  beginning  with  doses  of  yj-^  of  a  gmin,  and  increasing  im* 
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phjTsiologtcal  cftVcti*  of  the  drug,  such  as*  loworing  of  tlie  pulse 
Iff  50,  art"  (.'XpcriomxHi.  It  requires  to  be  kept  up  for  prolitnjjed 
frand  act.'?  Ix'St  wljen  tJie  paroxysms  seem  by  it  to  l>e  ^rnrJtmlly 
15^  and  the  |>aiii  cliantjtii^  into  a  eontinnous  sense  of  ,sorene«8, 
antipyrine  may  be  further  added,  along  with  spts.  amnion,  arom. 
luid  extract  of  ^'elsi-niiuni,  in  clu<es  of  7  to  10  drops  everv  fonr 
may  also  Ix*  trietl,  partieidarly  in  superorhital  neiiralg^iu.  In 
patieut.H  a  vasomotor  ecmdition  is  in  time  establishtHl  in  which  the 
d  side  become.H  jialer  and  eo^fJer  tiian  its  fellow,  at  least  between 
tacks.  In  sm'h  cases  the  administration  of  nitro^lyeerin  every 
hour8  is  often  foHowed  by  a  marked  rehef  frotu  the  nenral^ia. 
ic  and  |jhohj»horiis  are  very  nneertain  remedies  in  this  complaint, 
►wand  then  seem  to  benefit  individual  eases,  (Jowers  recommends 
bination  of  arsenic,  ouinine,  and  Indian  hem|>.  Dana'  repfirts 
»Il  cases  of  severe  tic  douloureux  treatefl  by  a  proton^^ed  eourse  of 
bed  and  hyp«xlermic  inJtH'tions  of  nitrate  of  stryclmine,  piven  in  a 
dose  daily.      Mc  begins  with  ^^  of  a  grain,  and  slowlv  in<'reases 

•  (he  fifteenth  or  twentictli  day  J.  to  ]  of  a  grain  is  atlniinistered, 
rujiehin^  tlie  maximum  dose  which  the  patient  can  U-ar,  it  is  eon- 

for  a  wti'k  or  ten  days,  and  then  graonally  redneed,  so  that  by 
d  of  four  or  six  weeks  the  beginning  dose  is  rtniched.  The  drug 
3  stopped  an<l  replaced  by  a  fnli  eonrse  of  |)otassium  iiMlide  and 
re  of  iron.    Of  his  18  eases,  10  were  so  relieved  as  to  be  considered 

while  ill  3  the  treatment  fuiletl. 

•gical  mcjisures,  sneh  as  dividing  or  resecting  bninches  of  the 
inns,  have  Ix'eu  tried  for  many  years.  The  dniwbaek  to  these 
Ions  is,  that  in  a  targe  proportiim  the  relief  is  but  temiKtrary,  for 
in  is  apt,  after  varying  intervals,  to  recur  as  bad  as  ever.  I  had 
»nt  once  who  had   three  sueli  ofx-rations  on  the   infnimaxillary 

but  after  a  fourth  recurrence  he  apjH-ared  to  he  cured  by  »30- 
iosesof  ammrmium  chloride  taken  in  infusion  of  horsera<lish.  He 
:'maine<l   fni'  after  six  months,  hut  was  then  lost  sight  <»f.     There 

•  little  doubt  that  the  prolonged  irritati^m  "tf  such  nerves  as  the 
ry  branches  of  the  trigeminns  is  capable  of  establishing  a  |>erma- 

ion  in  the  Gasserian  ganglion,  so  that  nothing  short  of  the  de- 
or  extirpation  (if  tliat  Ik'  jM*ssible)  of  this  ganglion  will  atford 
t  of  nidii^i!  cun*.  Marchant  and  Herb<'rt^  have  collected  95 
ca.«es  of  this  operation,  17  of  which  pr<»ved  fatal;  but,  though 
•s  are  reported  even  after  this  severe  measure,  the  projx>rtion  of 
A  much  above  that  of  <»thcr  s^urgicul  prtx'eilures. 
rvico-occipital  Neuralgria. — Tlie  |i;iin  in  this  form  i^  oftenest  in 
eat  occipital  nerve,  with  the  cliaracteristic  tender  |x»ints  midway 
n  the  mastoid  and  the  median  line,  where  pressure  can  rea<lily  lie 
on  the  trunk  of  the  nerve.  It  is  sometimes  accomjinnied  with 
IS  and  deafness,  ami  it  nuiy  nuliate  over  the  occiput  to  tiic  jxirietal 
ice  or  extend  down  the  hack  of  the  neck  to  the  vertebra  promi- 
It  is  bilateral  much  (jftener  than  trigeminal  neuralgia,  and 
.'  more  of  a  eontinu<Hisly  dull  tlian  paroxysmal  chamcter.  It  n»ay 
rinally  excited   by  <*old  draughts  on  the  back  of  the  neck,  but  I 

'  Tmiw.  AwK,  Amrr,  Pfn/H.,  im^  and  N.  V.  Med.  Rtconf,  MftV  1,  1897. 
«  £ft.  dt  Chir.,  Apr.,  1897. 
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have  been  struck  with  its  frequent  association  in  patients  with  severe  or 
depressing  mental  strain. 

Cervico-braohial  or  brachial  neuralgria  is  located  in  the  nerves 
arising  from  the  four  lower  cervical  and  first  dorsal  semients,  which 
make  up  the  brachial  plexus.  The  commonest  seats  of  the  pain  are  ia 
the  axilla  and  along  the  course  of  the  ulnar  nerve.  As  might  be  ex- 
pected, the  tender  points  over  such  extensive  areas  of  distribution  are 
very  numerous,  but  as  frequent  sites  as  any  are  at  the  exit  of  the  ci^ 
cumflex  nerve,  under  the  olecranon,  and  in  front  of  the  wrist  The 
movements  of  the  upper  extremity,  either  general  or  special,  are  likely 
to  be  so  interfered  with  that  this  affection  is  very  disabling,  the  acts  of 
se>ving  or  writing  being  particularly  prone  to  start  the  pains.  Trau- 
matism, such  as  from  falls  or  blows,  is  a  more  common  cause  than  all 
others  together. 

Intercostal  neuralgia  is  a  very  common  affection,  and  closely  re- 
sembles sciatica  in  its  pathology.  The  tender  points  to  pressure  are 
found  from  the  exit  of  the  nerves  beside  the  vertebrae,  then  along  the 
lower  edge  of  the  rib,  and  then  near  the  middle  line  in  front.  It  is 
commonest  on  the  left  side,  and  often  causes  apprehension  in  the  patients 
of  heart  disease.  Under  the  scapulse  the  pain  is  apt  to  be  constant,  dull, 
and  wearing,  worse  at  night  and  on  changes  of  tne  weather.  It  is  the 
form  of  neuralgia  which  is  oftenest  associated  with  rheumatism,  though 
occasionally  it  results  from  traumatism  or  muscular  wrenching.  It  is 
frequently  mistaken  for  pleurisy,  owing  to  the  pain  being  aggrax'ated 
by  the  movements  of  the  ribs  in  respiration,  but  it  is  readily  distinguish- 
able from  that  affection  by  the  fact  that  the  pain  on  full  respiration  does 
not  excite  cough.  Sometimes  the  pain  is  not  accompanied  by  tende^ 
ness  on  pressure  along  the  trunk  of  an  intercostal  nerve,  but  is  localized 
at  some  one  spot.  Some  writers  therefore  make  of  this  a  distinct  form, 
to  which  they  would  restrict  the  term  pleurodynia,  with  the  theory  that 
the  seat  of  the  pain  is  in  the  nerves  of  the  pleura.  I  doubt  this  exphi- 
nution,  chiefly  becjiuse,  however  the  patient  may  aggravate  the  pain  by 
inspiration,  yet  it  never  excites  cough,  and  careful  manipulation  is  gen- 
erally sufficient  to  connect  it  with  the  peripheral  distribution  of  a  nene 
in  the  thoracic  wall. 

True  neuralgic  affections  of  the  spinal  column  are  rare,  except  those 
already  referred  to  as  due  to  toxaemia  or  to  radiated  inflammatory  pains 
or  to  hysteria.  Pain  referred  to  the  spine,  therefore,  should  be  carefully 
examined  for  these  causes  before  pronoimcing  it  neuralgic.  The  chief  ex- 
ception to  this  statement  is  in  a  puzzling,  and  not  infrequently  a  serious, 
condition  resulting  from  concussion,  as  in  the  well-known  "railway 
spine,"  where  neuralgic  pains  may  develop,  often  at  a  considerable  in- 
terval after  the  accident.  They  may  then  become  extremely  obstinate 
in  their  continuance  and  in  their  effects,  and  there  can  be  no  doubt  that 
the  primary  traumatism  sets  up  in  some  of  these  cases  slow,  progressive 
changes  in  the  spinal  centres  which  may  lead  to  very  untoward  results. 

Tiie  TREATMENT  of  tlicsc  different  forms  of  neuritic  neuralgias  fol- 
lows the  general  principles  outlined  in  the  treatment  of  trigeminal  neur- 
algia, except  that  we  can  in  them  often  resort  more  readdy  to  various 
measures  of  counter-irritation.  Thus  the  active  irritation  caused  by  the 
ointment  of  the  biniodide  of  mercury  applied  to  the  mastoid  prooM*» 
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to  the  back  of  the  neck  in  cervico-occipital  neuralgia  is  of  much  ser- 

Tice,  also  along  tlie  track  of  the  nerve  in  intercostal  neuralgia  or  along 

the  vcrtebne  in  mil  way  j^pine.     Narr«iw  blisters  are  likewise  iM^ncfieial. 

The  actual  eatiten*,  however,  is,  on  tlie  whole,  the  most  elective,  the 

Muijilest,  ami  the  Iwst  nietlnHl  for  npplyiug  which  is  by  heating  the  tip 

^a  glass  tulK*  to  retlncss  in  the  flame  oian  alcoh«»l  lamp,  and  then  mak- 

quiek  touches  with  it  on  Jots  nf  ink  iti  line,  half  an  inch  apart,  un 

be  skin  along  the  track   Ut  be  cauterized.     The  hot-water  douche  is 

^en  l>eneficial  in  bnu'hial   neuralgias,  but  the  principle  of  rest  is  liere 

;£uaJly  imperative,  in  bad  cases,  as  it  is  in  tic  douloureux.     It  may  lie 

:ed  to  also  in  intercostal  cases  by  firndy  strapping  the  affected  side. 

.  anodvne  ai)plications  may  be  used  at  times  witli  considerable 

benefit,  such  as— 

^.  Menthol,  gij ; 

Chi  oral,  .^  ; 

Morphime  hydrochloratis,  gr.  vj  ; 

TincturEe  aconiti,  3j ; 

Lanolini,  sj- — M. 
Fiat  unguentum. 

I  have  found  this  a  go<xl  application  also  in  coccygodynia  when  used 
after  a  hot-water  douche. 
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Synonvms*. — Owing  to  its  frc*[uently  afT'ecting  one  side  of  the  head 
the  Gneco- Latin  term  hcniicrania  has  been  applied  to  this  nffection, 
modified  in  seveml  languages  into  the  French  migraine,  German 
niii?ran,  and  English  megrim.  The  French  term,  Ix'ing  clost\st  to  the 
iTJ^rinal,  is,  on  the  whole,  jtrcferable. 

SymI'Toms. — While  its  chief  symptoni  is  headaclic,  its  other  accom- 
paniments are  so  distinctive  aiid  sigriiticaut  that  they  shHiild  be  rcg-arded 
as  i*qnally  entitled  to  consideration  as  respects  both  the  etiology  and 
j«thology  of  the  affection  itself. 

The  first  characteristic  of  niigndne  is  its  intermitteney,  resembling  in 
ihis  respect  epilepsy.  During  the  intervals  the  great  majority  of  the 
patient.-^  are  as  free  from  headache  as  jiny  other  pt^rsons  iu  giwHl  health. 
The  attacks  themselves  itftcu  lK»giu  with  a  feeling  of  geiiend  malaise  t»r 
of  heaviness  about  the  head,  the  counteiiauce  wearing  a  jH'culiarly  de- 
jected aspect.  Tliis  is  succeeded  by  a  distinct  jiallor,  the  vasoniotor  sjmsm 
which  tins  indiwites  being  further  shown  by  the  snudlness  of  the  pulse 
and  bv  a  si'nse  of  coldness,  |iartieularly  of  the  extremities.  As  the 
f  IMS  of  pjiin,  however,  come  on,  local  flushings  of  the  face,  with 

uf  the  I  a r,  may  succeed  the  paleness.  ()ccasi«u)ally  the  eye  on 
iliat  si«Ie  is  n.'tractetl,  and  the  pupil  ilistinctly  smaih-r  than  its  fcliuw,  op 
it  may  osiallate  in  sixe.  Evidence  that  the  spasm  i^  limited  to  tlie  arte- 
rioles may  be  noted  by  the  temjHiral  artery  on  the  affected  side  remain- 
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ing  thoughoiit  the  attack  overfull  and  hard,  and  then  returning  to  ite 
natural  state  on  its  subsidence.  Repeated  attacks  may  result  in  a  per^ 
mancnt  enlargement  of  this  artery,  as  has  occurred  with  the  left  temporal 
in  the  case  of  the  present  writer,  who  for  many  years  suffered  severelv 
from  migraine.  Thomas  has  shown  that  this  may  be  due  to  a  local 
arterio-sclcrosis  independent  of  a  general  affection  of  that  kind  elsewhere. 
Other  trophic  changes  have  also  been  noted.  Thus,  Anstie  in  his  own 
case  observed  a  distinct  patch  of  grayness  on  the  hair  of  his  eyebrow 
over  the  supraorbital  notch  during  severe  attacks,  which  disappeared 
on  their  cessation.  Permanent  local  grayness  of  the  hair  on  the  temple 
has  been  frequently  observed,  and  Hutchinson  draws  attention  to  the 
supervention  of  xanthelasma  at  the  inner  canthus  of  the  eyelid  as  more 
common  in  those  who  have  sulfered  from  migraine  than  in  other  persons. 

In  a  large  j)roportion  of  the  cases — probably  one  half — the  onset  is 
marked  by  i>eculiar  disturbances  of  vision,  such  as  are  characteristic  of  no 
other  nervous  aifection.  Their  duration  is  temporary,  from  ten  minutes 
to  half  an  hour,  but  in  some  cases  the  symptoms  are  so  pronounced,  or 
may  occur  without  any  headache  following,  that  their  nature  may  be 
misinteq)reted.  I  had  a  lady  sent  to  me  by  an  oculist  for  my  opinion 
as  to  the  cause  of  the  attacks  of  what  she  described  as  total  blindness, 
beginning  with  brilliant  flashes  of  colored  lights  and  ending  with  tran- 
sient delirium,  the  optic  disks  during  them  being  observed  as  quite 
normal.  These  attacks  proved  to  be  simply  accompaniments  of  migraine, 
for,  however  peculiar  the  visual  symptoms  may  be,  the  state  of  the 
retina  rarely  gives  any  indication  of  disturbance.  In  most  patients 
there  is  only  a  blurring  or  indefiniteness  of  sight,  particularly  of  near 
or  small  objects,  such  as  the  point  of  a  pen.  In  others  there  is  com- 
plete hemiopia,  which  may  come  on  very  suddenly — often,  as  the  patients 
mistakenly  imagine,  first  in  one  eye  and  then  in  the  other.  In  others 
it  uniformly  begins  as  a  dim  spot,  which  may  appear  anywhere  in  the 
field  of  vision  and  then  enlarge  like  a  cloud  as  it  does  so,  clearing  in  the 
centre  and  having  on  one  side  an  irregular,  zigzag,  or  angular  periphery 
which  may  ha  brightly  colored.  These  colored  spectra  may  assume  very 
varied  shapes  or  else  appear  as  moving  bright  spots  on  a  dark  ground.  As 
these  visual  symptoms  pass  oif  the  headache  usually  begins,  but  in  some 
cases  other  sensory  disturbances,  equally  transient,  accompany  them,  such 
as  sensations  of  numbness  and  tingling,  usually  in  tlie  arm  of  the  affected 
side,  which  may  simulate  an  epileptic  aura  passing  up  from  the  fincers, 
or  there  may  be  a  feeling  of  paralytic  numbness  in  the  tongue,  extending 
to  the  lips,  cheeks,  and  throat,  sometimes  accomjianied  by  a  sensation  of 
impending  syncope.  With  some  the  attack  begins  with  a  feeling  like  a 
commencing  coryza  and  stoppage  in  the  upper  nasal  passages.  Cerebral 
symptoms,  such  as  transient  delirium  or  aphasia,  both  sensory  and  motor, 
also  occur,  but  usually  only  in  those  who  were  subject  to  severe  attad» 
In  a  very  few  cases  choreic  movements  occur  in  the  extremities,  usually 
excited  by  some  start.  Photophobia  is  very  common,  with  intolerance 
of  noise,  and  occasionally  tinnitus  with  vertigo. 

The  ocular  symptoms  are  usually  the  earliest  to  occur,  and  in  most 
patients  precede  by  a  definite  interval  the  development  of  the  headache. 
This  begins  quite  habitually,  in  the  majority,  in  a  definite  area,  either  in 
the  temple,  in  the  eye,  on  the  foreh^,  or  the  occiput     With  many 
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:>men,  who  have  the  at  tacks  about  the  menses  or  during:  the 
^  lin  bejrins  near  the  vertex.  From  its  fir?*t  local  .seat,  li<nvcver,  it 
Lteually  spn^adn  till  the  whole  .side  of  tiie  head  is  affected,  and  then  the 
pain  nmy  extend  down  the  neck.  In  a  lar^e  proportion  the  pain 
involvesi  the  other  «ide  ot^the  head  also,  or  it  may  affect  one  side  in  one  at- 
tack and  the  opposite  in  another.  The  pain,  h<tvve%cr  severe,  is  purely 
neuralgic,  and  seems  eased  by  pressure,  so  that  many  patients  try  to  |j;et 
relief  by  tightly  tying  a  handkerchief  about  the  head.  The  sense  of 
mental  and  physical  depression  i«  extreme,  ami  usiudly  so  much  worse 
when  sitting  up  or  standing  that  the  sulfercrs  take  to  tlicir  beds  and  try 
to  keep  very  quiet,  dreading  the  waves  of  pain  which  the  least  move- 
ment seems  to  start.  The  headache  may  last  iVinn  a  few  hours  to  a  wliole 
<hiv  an<l  intii  the  night,  gnuluaily  develo])ing  a  symptom  which  may 
filially  replace  the  headache  altogether,  and  which  is  a  wiTtched  nau.sea. 
At  6rst  it  seems  to  be  like  an  ordinary  di.sturbance  of  the  sl«>mach, 
(an-iing  a  total  disinclination  to  take  anything  into  it.  This  is  I'ollowed 
by  attempts  to  bring  up  ilatns,  then  .sickening,  retching,  and  finally 
vomiting.  Some  are  so  iinfurtunate  as  not  Ut  be  able  to  ^et  beyond 
repeated  retching,  which  in  turn  uggnivates  the  headache.  Free  vomit- 
ing is  often  followed  after  a  short  interval  by  relief  of  the  eepbalalgia. 
In  some  the  vomiting  does  not  itccur  rmtil  some  tiene  after  the  headache 
has  std>siiled,  and  then  is  very  Ci>pi<>us.  showing  in  the  matters  ejected 
that  all  digestion  had  been  arrrsti-d  for  Imurs  in  the  stonnicli  before  the 
headache  commenced.  The  urint'  jmssetl  ihiring  the  attai:k  is  scanty 
and  high  c<jlored,  diuresis  l)ecoming  very  free  on  its  subsidence.  In 
many  cases  the  complexion  becinncs  quite  sallow  for  one  or  two  days 
afterA*'ard,  and  this  fact,  along  with  the  quantities  of  bile  brought  up  by 
repeated  rt^tching,  atfurds  gcMjil  ground  fur  these  headaches  being  cttm- 
monly  termed  **  bilious." 

KTloi.tKiV. — Females  suffer  more  treqiieutly  than  males,  in  about  the 

prop<^rtion  of  three  to  one.     The  di.sease  begins  in  childhtxid  as  early  as 

the    fourth   or   tifth   year,   but   becomes  increasingly    rare   after  fifty. 

Certainly  more  than  tlirce  fourths  nf  the  citses  begin  before  thirty  years 

of  age,   and   more  than  a   half  before  twenty.     On   the   other   hand, 

wholly  nnlik«'  epilepsy,  it  is  a  di.sea.se  which  patients  definitely  outgrow, 

fur  after  forty  it  rapidly  decreases  in  the  nund>er  of  its  visitations,  so 

that  it  Ixicomes  relatively  uneomrnon  after  fifty  even  in  those  who  have 

suifered  from  it  in  its  woi"st  forms.     Heredity  is  very  stronglly  marked  iu 

migraine,  and  in  my  ex[)enence  nioi-e  often  in  the  maternal  than  in  the 

Internal  line  of  <leseent.     S«inte  ^Titers,  however,  have  exaggerated  its 

a.sstH'iation  with  other   neur<ises  in  its  family   history,  as  if  it  bore  a 

relation  to  ipilep^^y  or  to  insanity.     As  far  as  the  numerical  methml  goes, 

it  can  much  more  readily  Iw  shtm'u  to  be  a!*sociated  with  hereditary  gout, 

hut  in  neither  cjise  is  the  relationship  direct,  for  the  majority  is  alto- 

^ther  too  large  in  which  none  of  these  atfectioas  win  be  traced  in  the 

fondly  histor\'.     On  the  other  hand,  tHgestive  disturbances  are  con^non 

in  connection  with  all  functional  neuroses,  and  this  fact  will  sufiicicntly 

account  for  migraine  being  also  common  in   neurtitic  families. 

PATnoLOGY. — Facts  belonging  to  the  etiology  of  migraine  seem  to 
iiave  a  distinct  bearing  also  upon  its  pathology.  Migraine  re(juires  an 
indoor  life  for  its  development,  even  among  children.     Men,  and  like- 
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-wise  women,  who  work  in  the  fields,  sailors,  and  miners,  may  have  head- 
aches, but  not  migraine.  Among  the  poorer  classes  it  is  espedallj 
prevalent  among  needle-women,  shop-girls,  shoemakers,  and  tailors. 
Its  chief  victims,  however,  are  among  women  who  take  but  little  open- 
air  breathing  or  exercise,  and  who  are  by  temperament  susceptible  to 
worry,  and  among  men  with  sedentary  or  literary  pursuits.  Among  the 
common  exciting  causes  of  the  attacks  are  errors  of  diet,  with  many 
distinctly  associated  with  indulgence  in  certain  articles  of  food,  also 
mental  strain  and  fatigue,  and  with  some  exposure  to  a  hot  sun  when 
tiie  stomach  is  empty.  I  As  to  the  pathology  of  migraine,  a  view  gener- 
ally held  is  that  it  is  a  vasomotor  neurosis,  beginning  with  constricting 
spasm  of  the  arteries  of  the  affected  area,  followed  by  dilatation.  This, 
however,  is  merely  restating  certain  clinical  features  of  the  complaint 
Liveing  rcganled  it  as  the  sensory  equivalent  of  an  epileptic  dischai^ge 
<lue  to  a  gradual  culmination  in  sensorj'  centres  of  the  morbid  tendency 
till  it  explodes  in  a  "  nerve  storm,"  as  epilepsy  explodes  in  motor  centres. 
This  analogy,  however,  does  not  hold  good  in  those  cases  of  epilepsy  in 
which,  instead  of  motor  symptoms,  there  are  only  deranged  states  of 
the  consciousness,  but  which  bear  no  resemblance  to  the  features  of 
migraine  notwithstanding  the  absence  of  spasms.  The  explosion  theoir, 
however,  can  he  brought  into  close  analogy  with  similarly  developed 
nervous  derangements  occurring  in  toxic  states  of  the  blood.  In 
puerperal  eclampsia  we  have  an  example  of  a  definite  nervous  strain, 
that  of  parturition,  causing  a  ])oison,  which  had  been  accumulating  in 
the  circulation  for  weeks,  to  explode  in  convulsions.  The  same  may  be 
said  of  unemic  convulsions  in  general,  that  the  poison  which  induces 
them  often  accumulates  without  any  nervous  symptoms  denoting  its  pres- 
ence until  a  certain  culminating  point  is  reached,  when  it  may  first  mani- 
fest itself  by  severe  neuralgic  symptoms,  notably  pain  in  the  head  and 
disturbances  of  vision,  and  then  eclampsia.  Asthmatic  attacks  occu^ 
ring  in  gouty  patients  afford  another  example  of  intermittent  nervous 
disturbance  de|)endent  upon  a  more  or  less  permanent  blood  jx>lson. 
Even  the  j)eculiar  ocular  derangements  of  migraine  are  now  illustrated 
by  the  remarkable  toxi(5  effects  of  the  mescal  button,  Anhelonmv^ 
Letriniiy  ihsvrihed  by  Prentiss  of  Washington^  and  by  S.  Weir  Mit- 
chell,^ in  which  colored  spectra  of  the  most  wonderful  variety  are  seen 
by  persons  under  its  influence.  Instead,  therefore,  of  asc^ribing  mi- 
graine to  nerve  storms  in  a  molecularly  diseasetl  nervous  organization, 
we  lijivo  a  more  j)rol)able  explanation  in  ascribing  it  to  a  toxaemia,  for  it 
is  in  toxiemins  that  we  meet  with  numerous  instances  of  both  cumulative 
and  intermittent  phenomena.  Many  facts,  both  clinical  and  therapeutic, 
point  to  absorption  from  the  gastro-intestinal  tract  of  some  toxic  sub- 
stance as  the  siHx^ific  cause  of  migraine.  The  immediate  effect  of 
stomach  lavage  in  arresting  the  headache  is  now  attested  by  numeroos 
observers.  C.  A.  Herter^  found  in  seven  cases  in  which  the  contente 
of  the  stomach  were  examined  by  him  during  the  paroxysm  evidence  of 
complete  arrest  of  the  digestion,  in  (me  case  nine  hours  after  dinner. 
Navarre*  reports  a  case  of  migraine  which  he  had  observed  for  eleven 
years,  in  which  the  attacks  supervened  exactly  fifteen  hours  after  eveiy 

'  Therapeutic  Gazetle,  Sept.,  1895.  »  Brit.  Med.  Jmirn.,  Dec.  ■\  1896- 

*  Joum.  yen\  ami  Mental  Dis.,  Feb.,  1897.        •  Lyon  midictthy  Mar.,  1892. 
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ern»r  of  regimen.  Instances  in  which  digestive  derangemeots  seemed 
Ui  lie  ilirectly  connected  with  tfie  u-encsis  of  the  attacks  mi^lit  be  cited 
indetinitely — a  sjunnise  wliich  is  further  home  ont  by  the  hciieiicial  efJcet 
up«m  the  affection  of  every  change  from  a  sedentary  to  a  more  active 
outdoor  life.  Nor  d<:ies  the  toxic  tlteory  of  migraine  mihtate  against 
the  clinical  fact  of  its  heredity^  any  more  than  the  dependence  of  gout 
upon  a  blood  fRiison  militates  against  its  heredity.  In  fact,  there  are 
no  hereditary  tendencies  more  pronounccil  than  those  connected  with 
the  functions  of  digestion,  whether  normal  or  abnormal.  On  the  otiicr 
tmnti,  the  pre<iominantly  unilateral  character  of  migraine  has  been  nrginl 
■gnin^t  its  being  due  to  a  toxiemia.  But  other  well-demonstrated  lux- 
KQiias  often  occasion  distinctly  hx*{dize<l  neundgias,  due  probably  to 
some  predisposing  cause  of  structund  weakness  in  the  part,  and  it  may 
be  affinne<l  of  nerve  poisons  in  general  that  they  are  chamctcrized  by 
selective  affinities  for  certain  nervous  areas  which  with  our  prcscut  know- 
ledge we  cannot  explain. 

Treatment. — The  trentnient  of  migraine  comprises  both  the  manage- 
ment of  the  attiick  itself  and  its  prevention.  As  above  mentioned, 
ELCimtion  of  the  contents  of  the  stomach  and  washing  that  viscus  out 
among  the  most  effective  mensMres  f(f>r  relieving  the  headache,  this 
ngalso  in  keeping  with  the  roninion  exjieriencc  ttf  these  patients  that 
free  vomiting  genendly  terminates  the  attack.  Many  drink  large  quan- 
lities  of  warm  water  to  help  both  the  vomiting  antl  the  headache  to- 
^Wher.  lavage  is  most  effective  when  the  stomach  is  full  of  undigested 
materials,  but  it  is  also  beneficial  if  the  fitonuich  is  empty*  Among 
niedieines  my  own  experience  is  that  ergot  in  i\dl  doses  is  superior  to 
Sijy  other  agent  in  arresting  the  hetidjiche,  anel  in  a  number  of  severe 
ca>i«^!*  of  long  sianding  it  has  seemed  greatly  to  dimintsli  tlic  freqnency 
nf  the  attacks,  A  drachm  of  the  fluid  extract,  with  an  equal  quantity 
>f  elixir  of  cinchona,  should  hv  taken  on  the  first  synnitoms  of  the 
kttack,  the  patient  then  lying  down  and  abstaining  from  all  movement. 
L  secofwl  dose  may  be  tiiken  in  two  hours  if  the  sympt<ims  are  not  re- 
i<?vch1.  Some  jxitients  cinuiot  taki'  the  ergot  by  the  uTouth  on  account 
f  nausea,  when  the  sitme  dose  will  be  just  as  elective  if  taken  disHilved 
D  two  otmces  of  water  by  the  reetiun.  The  coal-tar  series  of  drugs, 
ticli  n»  antipyrine,  acetanitid,  and  j>iicnacetine,  have  a  just  reputation 
I)  this  coniplaint,  jwirticularly  if  taten  early  and  the  patients  observe 
ierfo<'t  quiet.  In  my  experience  tlie  simidtaneons  administraticm  of 
jnniniiia  gn^atly  promot<'S  tin-  cHiciency  of  tiicsc  remedies,  a  draelun  of 
fptt^.  amnion,  arom.  being  taken  in  water  just  after  10  to  15  grains  of 
intipyriue  or  of  phenacetine,  the  dose  of  both  being  repeated  in  three 
loiirs*  if  necessjiry.  With  some  the  further  addition  of  ^  grain  of 
strychnine  nitrate  or  lU  drops  of  the  tincture  of  nux  vomica  is  beneficial, 
particularly  after  the  antipyrine  or  phenacetine  seems  to  be  losing  it.s 
effe**!.  This  latter  restdt  is  common  to  all  the  remedies  which  are  recom- 
mended for  the  attacks  themselves,  nnd,  moreover,  individual  exjx»ricnce 
variej*  greatly  in  the  response  to  ditferent  drugs.  Sonu'  derive  no  bene- 
fit from  the  antipvrine  class,  but  are  best  relieved  by  morphine  •  others 
by  full  doses  of  tlie  bronnides  ;  with  others  caffeine  is  effective  in  doses 
of  2-^  grains,  or  guarana,  which  contains  a  large  percentxxge  of  t?affeine, 
and  which  may  l^e  given  in  30-grain  doses  of  the  |M.»wder,  rej>eated  every 
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hour.  I  have  noticed  that  the  cases  of  headache  which  are  best  relieved 
by  cafifoine  are  those  which  suffer  least  from  nausea  and  vomiting  in  their 
attacks.  The  fluid  extract  of  gelsemium  in  doses  of  from  5-7  drops 
relieves  the  headache  in  many,  but  not  the  nausea.  A  dose  of  15-20 
grains  of  ammonium  bromide,  taken  with  it,  may  much  increase  the 
efficiency  of  the  gelsemium. 

The  most  important  therapeutic  indication  in  migraine,  however,  is 
to  prevent  the  attacks  by  correcting  the  conditions  which  occasion  them. 
For  this  purpose  no  course  is  so  effective  as  systematic  open-air  exercise 
of  a  pleasurable  kind.  Many  find  this  best  attained  by  the  moderate 
use  of  the  bicycle,  which  has  the  further  advantage  over  walking  of 
acting  more  directly  upon  the  portal  circulation.  Mere  muscular  exer- 
cise, as  in  a  gymnasium,  is  of  little  avail,  and  under  all  circumstances 
muscular  fatigue  is  to  be  avoided,  as  it  often  is  directly  responsible  for 
an  attack.  Attention  to  the  digestive  functions  should  b^n  by  noting 
what  kind  of  food  seems  to  be  most  associated  in  time  with  the  supe^ 
vention  of  the  attacks.  Some  patients  find  out  for  themselves  that  in- 
dulgence in  certain  articles  of  food  or  drink  is  pretty  sure  to  be  followed  by 
headache.  As  a  rule,  it  may  be  said  that  migrainous  patients  should  eat 
but  sparingly  of  red  meats.  This  is  especially  the  case  an  those  who 
have  a  lithsemic  diathesis,  whether  in  the  form  of  uric-acid  gravel  or 
gout.  Eating  heartily  at  night,  and  with  men  too  free  use  of  tobaooo 
in  the  evening,  are  apt  to  make  them  wake  in  the  morning  with  symp- 
toms of  the  coming  approach  of  the  enemy.  Lauder  Brunton  hiys 
much  stress  upon  correction  by  glasses  of  eye-strain  in  patients  with 
hypermetropia  or  astigmatism  as  a  cure  in  them  of  migraine,  but  it  is 
doubtful  if  it  be  true  migraine  which  is  relieved  by  such  means,  though 
undoubtedly  such  ocular  defects  in  migrainous  patients  would  tend  to 
aggravate,  though  not  to  cause,  this  affection. 

For  the  medicinal  treatment  which  would  be  both  prophylactic  and 
curative  the  guiding  principle  should  be  to  improve  gastric  digestion. 
Stomach  lavage,  which  is  so  beneficial  in  the  attacks  themselves,  I  have 
had  occasion  to  note  as  distinctly  injurious  when  resorted  to  in  the  intfi^ 
vals  unless  there  is  evidence  of  gastric  catarrh — a  condition  which  in 
migrainous  patients  is  exceptional.  The  gastric  dyspepsia  in  them  is 
atonic  nither  than  inflammatory,  and  the  process  of  wasihing  appears  to 
depress  the  already  enfeebled  innervation  of  the  stomach.  The  stimu- 
lant effect  of  a  tumbler  of  hot  water  on  rising  in  the  morning,  with  a 
drachm  of  sodium  phosphate  and  a  grain  of  quinine  or  5  grains  of 
sodium  salicylate,  will  often  answer  both  to  prevent  headaches  and  to 
arrest  their  first  beginnings.  Mild  acidulated  preparations  of  phos- 
phorus are  beneficial,  especially  witli  women,  a  common  prescription  of 
mine  being — 

;^.  Acidi  phosphorici  diluti,  ^jss ; 

Tinctura?  nucis  vomicie,  5ij ; 

Syrupi  hyi)ophospliitis,  q.  s.  ad  3vj. — ^M. 
Sig.   Two  teaspoonfuls  after  meals. 

Acidulated  liquid  preparations  of  pepsin  are  also  serviceable,  and  id 
the  majority  lactic  acid  is  preferable  to  hydrochloric  acid,  as  in— 
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^.  Acidi  lactici,  5iv ; 

Essence  pepsini,  ad  3vj. — M. 

Sig.   Two  teaspoonfuls  in  water  after  meals. 

Gowere  recommends,  as  a  prophylactic,  nitroglycerin  yj^  gr.,  not  in 
tablet  form,  but  in  solution,  to  be  taken  after  meals  along  witn  bismuth 
ind  pepsin,  and  claims  that  administered  during  the  intervals,  as 
bromides  are  taken  in  epilepsy,  it  lessens  the  severity  and  frequency  of 
the  attacks,  and  often  after  a  time  stop  them  altogether. 

The  prophylactic  treatment  in  all  cases  should  be  systematically 
directed  toward  increasing  the  muscular  tone  of  the  stomach,  and  the 
manifest  tendency  in  this  complaint  to  gastric  stasis  suggests  that  the 
benefit  claimed  by  some  from  abdominal  massage  is  well  founded.  With 
reference  to  intestinal  antiseptics,  I  have  not  found  their  use  as  certain 
as  remedies  more  adapted  for  stomach  derangements.  An  exception 
should  be  made,  however,  in  the  case  of  mild  mercurial  purgatives. 
Many  of  the  severer  cases  are  apt  to  have  their  attacks  occur  pretty 
reffuiarly  at  weekly  intervals,  and  I  have  repeatedly  broken  up  this 
\xAAt  by  a  blue  pill  or  by  a  grain  and  a  half  of  calomel  in  six  fractional 
loses,  one  every  quarter  of  an  hour,  on  the  day  previous  to  the  expected 
netum,  the  laxative  action  being  ensured  by  a  sahne  draught  in  the  morn- 
ng.  Where  the  patients,  however,  are  subject  to  intestinal  indigestion, 
nrith  an  habitually  brown-coated  tongue,  and  especially  if  accompanied  by 
^uty  symptoms,  the  mercurial  laxatives  are  certainly  indicated,  and  may 
ae  very  advantageously  followed  by  a  systematic  course  of  10  grains 
each  of  bismuth  salicylate  and  sodium  benzoate  in  capsules  one  hour 
ifter  meals. 
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NEURASTHENIA. 


By  JAMES  J.  PUTNAM,  M.  D. 


Definition  and  Nature.^ — Neurasthenia,  in  tlie  striet  sense,  denotes 

that  special  sort  of  ineoinpetetice  of  the  cetitral  nervous  system  in  con- 

«equenoe  of  which  fatigue  oeeurs  with  undue  readiness,  while  recujiera- 

^tion  is  abnornuilly  dehiyed  ;  I  nit  the  tenn  may  also  be  legitimately  used 

fto  cover  the  symptoms  wliieh  arise  indirectly  in  consequence  of  this 

priman'  incom|*teney,  expressive  of  the  efforts  which    the    damaged 

—  nervous  system  makes  to  establish  a  new  equilibrium. 

I       It  would  be  premature  to  assert  that  there  is  no  difference  between 

the  state  of  a  pei*son  suffering  only  from  cxccsHive  }>hysiri!ogicaI  iatigue 

and  that  of  a  neunistlienic    jiiitient.      Many  of  the    phenomena   and 

tendencies  of  these  two  states  are,  however,  strikingly  similar,  and  a 

familiarity  with  the  laws  of  fatigue  wouU!  be  an  excellent  preparation 

ifor  the  study  of  neurasthenia.     (See  Symptoms,  [),  iyii'rl.) 

The  extent  to  which  the  nervous  system  is  primarily  involveil  prob- 
ibly  varies  greatly  in  ditfei-ent  cases,  but  it  must  not  be  assumeil,  in  a 
fiven  instance,  that  the  actual  liability  to  exhaustion  involves  all  tlie 
nerve  centres  whose  functions  seem  disordered,  for  the  neun»sthenic  con- 
lition  is  pre-eminently  one  where  the  effect.-  of  inijMiiretl  inhibition  and 
ordination,  and  of  the  formation  of  abnormal  associations  and  nervous 
abits,  make  themselves  widely  felt.  The  results  of  this  disturbance 
^of  co-ordination  of  the  nervous  centres  are  far-reaching,  and  even  of 
fun<laniental  significance.  It  is,  for  example,  probalile  that  fatigue- 
results  occur  with  esptn/ial  readiness  when  nerve  functions  which  should 
reinforce  each  other  fail  to  do  so.  As  one  illustration  of  this  principle, 
the  obvious  im|wrtance  of  a  failure  in  tfie  working  of  the  mechanism 
which  should  secure  due  i-esponse  on  tlie  jwrt  of  the  vasomotor  ap|)a- 
ratus  may  be  referred  to.  This  often  ha|»i)ens  in  neurasthenia,  and  as  a 
consequence  disorders  of  blotMl  supjtly  <K;'cur,  and  nervous  centres  not 
primarily  at  fault  may  be  ibi-«'e<l  to  work  at  a  disiid vantage,  and  may 

I  Buffer  under  the  stmin  to  which  tliey  are  subjected.  In  most  cases  it  is 
prolxdjly  the  higher  centres  of  the  cortex  cerebri  which  are  mainly  in- 
volved at  first,  as  shown  by  the  early  failure  of  the  {>owers  of  sustained 
intellectual  effort ;  but  the  effects  of  this  failure  may  make  themselves 
widely  felt  throughout  all  the  functions  of  the  body.     The  disease  is  there- 

Ifore  a  pMtfvho-ueurfniiA. 
The  question,  What  meaning  is,  in  practice,  to  l>e  attached  to  the 
terra  neurasthenia?  may  be  approached  in  the  interests  of  immediate 
clinical  convenience  or  in  those  of  scientific  analysis.  The  former  is  the 
more  practical  need,  but  the  attempt  to  meet  it  has  led  to  a  somewhat 
arbitrar)'  classification  of  symptoms. 
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Unless  we  apply  the  touchstone  of  "  exhaustibility  "  at  each  point, 
asing  the  term  neurasthenic  as  the  equivalent  of  morbid  liability  to 
fatigue,  and  not  letting  it  cover  the  other  symptoms  so  often  asaoci- 
ated  with  this  liability,  we  are  forced  to  divide  off  neurasthenia  by 
arbitrary  lines  from  hysteria,  melancholia,  hypochondriasis,  and  the 
insanity  of  doubt  and  functional  spinal  affections,  and,  still  more,  from 
the  larce  number  of  unclassified  "  mental  incompetences  "  *  that  occupy 
the  wide  borderland  between  mental  disease  and  nealth. 

If  we  use  the  term  in  the  sense  indicated,  it  may  be  said  that  any 
patient,  even  if  he  have  some  other  form  of  psycho-neuroeis,  may  be, 
may  have  been,  or  may  become  neurasthenic,  and  require  treatment  as 
such.  But  if  we  use  the  term  neurasthenia  in  a  much  larger  sense  than 
this,  the  result  often  is  that  we  fail  to  grasp  the  trend  and  meaning  of  a 
patient's  life-history  regarded  as  a  whole.  Thus,  if  a  neurasthenic 
patient  should  go  insane,  we  might  be  tempted  to  conclude  too  readily 
that  the  insanity  was  based  on  the  neurasthenia,  though  we  oueht  not  to 
draw  this  inference  without  carefully  reviewing  the  tendencies  which 
were  present  in  infancy  and  youth  before  the  neurasthenia  become  mani- 
fest. The  term,  in  short,  is  a  useful  one  in  so  far  as  it  is  used  to  denote 
the  symptoms  and  results  of  undue  exhaustibility,  and  it  may,  for  con- 
venience' sake,  be  allowed  to  cover  certain  symptoms  of  other  origin  fre- 
quently met  with  in  connection  with  states  of  chronic  exhaustibility, 
provided  no  better  classification  of  them  can  for  the  moment  be  sug- 
gested. 

Whether  we  consider  it  more  convenient  to  regard  neurasthenia  as  a 
disease  or  as  a  statey  it  is  imj)ortant  to  recognize  that  its  symptoms  may 
be  present  in  very  different  degrees,  and  that  the  lighter  forms  are 
closely  like  health.  No  one's  nervous  strength  is  inexhaustible,  and 
every  neurasthenic  patient  has  a  certain  share  of  endurance.* 

The  tendency  to  narrow  the  boundaries  of  neurasthenia,  and,  in 
general,  to  classify  more  carefully  the  related  affections  to  which  I  have 
referred  above,  has  made  itself  widely  felt  both  in  Europe  and  in 
America  during  the  past  few  years,  and  the  distinguishing  marKs  pointed 
out  by  special  students  are  attracting  the  attention  of  neurologists  as 
helping  out  a  promise  of  some  fair  substitute  for  the  confused  and  irra- 
tional definitions  of  previous  decades.  The  brilliant  French  school,* 
of  which  Charcot  was  for  many  years  the  most  prominent  figure,  early 
strove  to  develop  the  doctrine  of  cerebral  "  degeneracy,"  ana  to  claim 
as  among  the  signs  of  this  state  the  more  pronounced  forms  of  "  morbid 
fears "  which  had  by  Beard  been  considered  characteristic  of  nenras- 

^  Psychittche  MinderveMigkeiten,  Koch. 

'  The  shading  from  neurasthenia  into  health  is  well  indicated  in  the  following  luM^ 
from  Emerson's  **Esi5ay  on  Power:" 

"  With  adults,  aa  with  children,  one  class  enter  cordially  into  the  game  and  whirl 
with  the  whirling  world ;  the  others  have  cold  hands  and  remain  bystanaers,  or  are  only 
dragged  in  by  the  humor  and  vivacity  of  those  who  can  carry  a  deaid  weight  ^  ^ 

For  performance  of  great  niai-k  it  needs  extraordinaiy  health.  If  Eric  is  in  rowrt 
health,  ana  has  slept  well,  and  is  at  the  top  of  his  condition,  and  thirty  yean  olditotf 
departure  from  Greenland,  he  will  steer  west  and  his  ships  will  reach  r^ewfoundland. 
But  take  out  Eric  and  put  in  a  stronger  and  bolder  man — Biom  or  Thorfin — and  thewip 
will,  with  just  as  much  ease,  sail  six  hundred,  one  thousand,  fifteen  hundred  miles ftrtber, 
and  reach  Labrador  and  New  England." 

'  Compare  La  Neuraslhenie,  1891,  Levillain. 
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ral  of  them. 

SI  18J»5,  Froud '  pro|M).sc<l  the  withdrawal  of  still  another  synip- 
KX>mplex  from  neumsthenia — that,  niiriielyj,  whtcli  is  eliaracterized 
lie  occurrence  of  mental  state**  of  liyiK'nesthesia  and  apprehen- 
lies!<,  and  a  variety  of  l)<j<lily  .symptoms  with  which  the^^e  states 
^flen  associated.  Freud  cjills  attention  to  tiie  iact  that  Hecker  had 
idy  pointed  out  the  relation  of  many  of  thest-  symptoms  U)  each 
tt  though  witliout  discussinj^  the  propriety  of  separating:  them  from 
louriLsthenic  complex.  In  like  manner,  the  !jexual  oenrosesare  now 
Led  and  classitiea  as  a  sjwcial  form  of  neurasthenia,  and  the  .same 
It  be  said  of  the  *'  traumatic  "  N-ariety. 

rhe  conception  of  nennisthenia  as  the  neurosis  of  exhau4^ibih'ti/  hau 
btly  lx*en  re-state<l  and  discussed  by  Knapp,*  who  points  out,  as 
nt  article  also  attempts  to  dr»,  that  the  mental  obsessions  and 
and  other  ahnormal  mental  states  so  often  seen  in  neuni.s- 
do  not  form  integral  and  necesstirv  [nirts  of  the  artection. 
these  symptoms  are  seen  in  the  fears  and  anxieties,  |)artly  well 
,  (Kirtly  grotnidless,  of  "  healthy  "  jkts<)Us,  and  if  they  ivadily 
and  grow  es|)ecially  rank  on  the  soil  of  neurasthenia,  the  fact  is 
:o  l>e  wondered  at. 

'eurusthenia  may,  indeed,  as  Miiller  and  others  have  pointed  out,  lead 
irtns  of  true  insanity,  such  as  melancholia,  '*  doul)tiog  insanity," 
kchondriasis^  or  iiamnoia,  but  if  the  insanity  actually  mcurs,  it  usu- 
Vtieans  that  otljer  special  causes  were  active. 

Si  accordance  witli  ttiis  recttgnitiou  nf  the  propriety  of  confining  the 
eption  of  neunistlu'uia  to  **  morhid  exhuustilnlity,"  with  its  imme- 
I  consequences,  it  is  also  rec<»giiized  that  si>me  s|>(x^ial  category  is 
bd  for  tlie  "  iwrvouji  cjccitabiiilif "  whieh  (x*curs,  uttt  as  an  outgrowth 
IroUary  of  fatigue,  but  as  marking  a  dcjwirture  from  liealth  in  another 
KioiL 
Ihiu  has  been  insisted  on,  among  nthers,  by  Krafft-Ebing  and   by 

Eus,  who   suggest   t!ie   term   "  nervousness "  (Nervositiit)  for   this 
torn-group.     Eventually,  some  more  nttional  and   comprehensive 
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to  stand  for  health,  while  each  of  the  others  stands  respectively  for  such 
affections  as  neurasthenia,  hysteria,  melancholia,  and  the  mental  states 
characterized  by  the  presence  of  dominant  ideas  of  anxiety,  terror,  false 
conception.  These  conditions  are  not  mutually  exclusive,  but  each 
represents  a  predominant  tendency. 

Etiology. — The  influence  which  most  strikingly  predisposes  to  the 
occurrence  of  neurasthenia  and  its  widespreadiu^  results  is  indispatablj 
a  morbid  hiherUance,  though  it  may  be  admitted  that  the  simpler  and 
purer  forms  of  the  disease  are  those  which  are  acquired  as  the  result  of 
overstrain  in  an  ordinarily  healthy  person.  All  writers  are  agreed  that 
this  is  true  for  the  large  majority  of  cases,  though  the  patient  is  not  always 
willing  to  admit  that  his  case  belongs  in  that  category.  The  condition 
in  the  parent  which  gives  rise  to  neurasthenia  in  the  child  may  be  some 
instability  of  the  nervous  system  other  than  neurasthenia,  or  some 
acquired  or  inherited  nutritional  weakness. 

There  is  little  doubt  that  individuals  may  acquire  peculiarities  of 
nutrition  which  will  show  themselves  as  a  neurasthenic  tendency  in  their 
offspring.  This  seems  to  be  conspicuously  true  where  the  acquired  taint 
is  due  to  syphilis  or  alcohol  or  to  some  serious  impairment  of  the  general 
nutrition,  such  as  may  come  with  a  bacteriological  infection.  Phthisical 
parents  are  apt  to  have  hysterical  or  neurasthenic  children. 

There  is  some  reason  to  believe  that  the  temporary  condition  of  the 
parents  ai  conception  (as  alcoholic  intoxicati&n),  and  of  tht  mother  during 
gestation f  may  affect  the  health  of  the  child.  Charrin  and  Nobecoar' 
have  contributed  some  interesting  clinical  observations  showing  that  the 
children  of  mothers  suffering  from  an  infectious  disease  are  liable  to  have 
a  relatively  feeble  power  of  growth,  and  Charrin  and  Gley  *  have 
recently  reinforced  this  view  by  their  important  experiments  on  the 
effects  upon  the  offspring  of  rabbits  (anomalous  development)  of  inocn- 
lating  the  parents  with  si)ecific  toxins.  It  must,  however,  be  admitted 
that  the  time  is  not  yet  ripe  for  asserting  definite  opinions  as  to  iust  how 
acquired  ill  health  of  the  parents  acts  upon  the  child — i.  c.  whether  it 
is  really  a  case  of  the  transmission  of  s|)ecific  cell  changes  or  a  case  of 
unfavorable  conditions  for  growth. 

Another  kind  of  hereditary  cause  of  neurasthenia  is  an  imperfed  pro- 
vision for  circulation  of  the  blood  or  lymph,  as  one  form  of  which  the 
small  cardiac  and  arterial  system,  first  noted  by  Virchow,  may  be  men- 
tioned. Beneke  and  Lowenfeld "  have  also  claimed,  on  the  basis  of 
careful  exixriments,  that  the  arterial  system  of  the  brain  may  be  of 
small  capacity  relatively  to  that  of  the  rest  of  the  body.  In  like  man- 
ner, it  may  be  found  that  other  inherited  peculiarities  of  the  circulatory 
organs,  of  the  blood  itself,  and  of  other  tissues  and  organs,  which  are 
generally  spoken  of  as  occurring  symptomatically  in  neurastheoia,  are 
really  of  causative  significance. 

In  most  cases  the  neurasthenic  condition  does  not  develop  in  a  tvp- 
ical  form  until  at  or  after  the  age  of  puberty,  and  patients  are  apt  to  refer 
their  condition  entirely  to  some  special  cause — an  illness,  an  accident, 
a  long  strain,  a  severe  grief,  and  the  like.     In  so  doing  they  usually 

*  Arch,  de  Physiol.,  I,  1806.  ^ 

'  Nairasthenia  and  Hysteria,  and  Arch,  fur  Ptyeh.  tu  N,  KrankkeUeiif  Bd.  viiiTM" 
references  there  given. 
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fell  to  recognize  the  inherited  tenck'iK'ies  whieh  were  at  work,  and  which, 

in  most  instances,  the  ordinary  strains  of  lite  and  physiological  devehji>- 

ment   would    have    made   active.     Btit   the  s|K>ctal  cause  does  usually 

Lprecipitate  the  result,  and  is  also  ajit  to  detenntnc,  tor  a  time  at  least, 

[the  form  of  the  syni|vtorn-c(»ui[)les— a  eircunistanee  whieii  indicates  how 

irpe  u  part  aceidentai,  mainly  psychical,  ass«K'iatii>ns  within  tlie  nervous 

f»yst«?m  may  play  in  pnKjiieing  the  symptoms  of  neurasthenia,  thougii  it 

be  not  so  large  ns  in  f.-aseof  hysteria.     Thus,  if  a  patient  with  developing 

neurasthenia  suffers  injury  or  disease  of  one  or  another  part  of  the  Ivxly, 

tlie  back,  the  head,  a  j<HUt,  the  pelvic  organs,  the  eyes,  etc.,  that  jiart 

I)Oft€n  remains  sensitive  and  painful  and  the  cause  i>f  pnthtngetl  disaliility. 
Buch  special  injuries  or  diseases  seem  at  times,  es[)ccially  in  connec- 
tion with  railroad  accidents  or  others  of  like  nature,  to  turn  a  neuras- 
tlieuic  condition  into  one  more  like  liysteria. 
I  The  questions  are  often  asked.  To  what  extent  do  the  |>etvtdiarities 
of  our  motlern  ciiu/izatiou  prc^lispose  to  neunisthenia  ?  and,  Has  it  come 
to  pass  that  the  men  of  tt>-day  are  actually  less  eonjiK'tcut  to  hear 
nervous  strain  than  their  remote  ancestors  were? 

I  There  are  no  sufficient  <!ata  for  satisfactory  answers  to  these  qncs- 
^ons,  and  deti notions  from  false  premises  are  too  often  made  to  play  the 
part  of  a  reasoning  from  facts.  At  all  events,  it  is  only  a  matter  of 
tuore  or  less,  for  the  tendency  to  nervous  strain  must  always  liave  l^een 
present,  since  it  is  by  changes  in  th(>  nervous  system,  induced  by  competi- 
tion, that  man  has  advanced  since  the  world  began.  We  see  the  dangers 
amidst  which  we  live,  but  <'annot  easily  rcpniduec  in  imagination  the 
_^exaot  conditions  of  the  world  without  and  within  the  brains  of  the  men 
Hor  centuries  ago. 

It  is,  on  the  whole,  the  opinion  of  the  best  wntei's  that  we  do  live  in 
a  nervous  age,  an<l  that  the  eiviliy^ition  which  tias  diffiised  the  opjwr- 
tunitics  for  c<iucation  anil  commiuiication  has  brought,  also,  temptations 
and  cares  to  manv  who  were  ill  prepared  to  meet  them,  and  through 
letn  to  their  chiltlren.  Yet  there  is  doubtless  tixi  strong  a  tendency  at 
le  present  time  to  recognize  degcuenicy  and  to  desjMiir  of  reg*'neration.' 
These  an?  problems  that  statistics  have  as  yet  litiled  to  solve,  and 
jther  of  like  difliculty  is  that  of  the  relation  of  race  to  neurasthenia. 
ird,  whose  name  shouM  Ik'  mentioned  with  res^X'ct  by  every  writer 
>n  this  subject,  calls  it  the  American  <lisc*ase.  But  if  he  had  been  a 
^  3rman,  he  would  surely  have  called  it  the  German  <lisease,  ibr  there 
is  no  country'  that  has  contributed  to  the  literature  of  neurasthenia  so 

I  voluminously  or  spoken  of  it  more  as  a  naticmal  evil.  It  is  probable 
that  the  psycho-neuroses  in  gener.d  aiY'  jiarticuhirly  common  among  the 
Hebrew  and  the  Latin  races,  but  with  tlie  furnier  nice,  at  least,  the  neuro- 


ithic  tendencies  usually  ])ass  In-yt^nd  the  limits  of  simple  nennisthenia. 
Jjrvvhpmental  /v)>oc/w.  —  Neurasthenia    generally   shows   itself  first 


the  years  immediately  following  puberty.  This  is  prol)ably  due, 
in  great  measure,  to  the  fact  that  this  periotl  is  the  eprx'h  of  new 
.emotions,  temptations,  and  responsibilities  which  the  jwiticnt  is  often 
fill  prf?pared  to  bear;  but  if  one  may  judge  from  the  frecpiency  with 
[which  the  symptoms  break  out  in  {wrsons  who  have  led  an  apparently 
flu*:dlhyand  protected  life,  the  nervous  system  during  these  years  must 
•  CompttK  W.  W.  Ireland:  Edin,  Med.  Jomit*.,  Sept.,  1895. 
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be  excessively  vulnerable.  "  Never  robust,  but  otherwise  well  until 
the  last  years  of  school,"  is  a  statement  which  one  hears  so  frequently 
as  to  make  it  probable  that  the  neurasthenic  condition  is  simply  a  modifi- 
cation by  natural  evolution  of  certain  neurotic  instabilities  of  childhood, 
and  owing  its  actual  appearance  to  causes  analogous  to  those  which 
make  this  period  of  adolescence  and  early  manliood  prolific  in  outbreaks 
of  epilepsy  and  hysteria. 

Although  neurasthenia  usually  develops  in  adolescence  or  early 
middle  life,  yet  neither  childhood  nor  the  period  of  advanced  years  is 
wholly  exempt.  At  the  time  of  the  menopause  and  during  senile  invo- 
lution groups  of  symptoms  are  often  met  with  which  belong  in  this 
general  category,  though  they  may  be  different,  in  one  or  another 
respect,  from  those  which  occur  at  an  earlier  epoch,  simple  ezhaosti- 
bility  usually  playing  only  one  part  in  their  cnaracteristics. 

It  is  oftentimes  possible  to  recognize  in  childhood  the  tendencies 
which  will  come  out  as  neurasthenia  in  adolescence  or  adult  life.  The 
symptoms  may  be  of  the  same  general  character  with  those  found  in 
typical  adult  cases — /.  e.  the  child  may  present  no  special  characteristics 
but  those  of  undue  exhaustibility,  or  his  nervous  system  may  shova 
tendency  to  ill-working  in  other  respects,  and  may  thus  place  him  at  a 
disadvantage  when  brought  into  competition  with  those  w^ho  work  with 
more  economy  of  force.  It  cannot  be  predicated  of  every  nervous  child 
that  he  will  grow  up  neurasthenic,  but  in  the  doubt  he  should  be  given 
the  benefit  of  a  training  calculated  to  develop  all  his  capacity  for  hardi- 
hood, healthiness  of  bc3y  and  mind,  and  self-control. 

The  influence  of  Vi  faulty  education  of  children  both  at  home  and  at 
school  is  very  important  in  this  connection,  but  to  save  space  its  discus- 
sion will  be  taken  up  in  the  section  on  Treatment  (p.  582). 

>SV.r. — Neurasthenia  is  far  more  common  among  men  than  typical 
hysteria  is,  and  some  writers  have  attempted  to  show  that  it  is  more 
common  among  men  than  among  women.  This  is  probably  incorrect, 
however,  iniless  one  excludes  cases  occurring  in  women  where  there  is 
an  admixture  of  hysterical  symptoms.  Possibly  it  might  be  said  that  in 
women  as  a  class,  as  with  the  Hebrew  and  Latin  races,  a  mobility  and 
instability  of  temperament  arc  often  present,  such  as  makes  it  less  likely 
than  in  the  case  of  men  that  the  neuropathic  tendency  will  arrest  itself 
at  the  stage  of  neurasthenia. 

Among  the  most  important  exciting  causes  of  the  neurasthenic  con- 
dition are  those  which  induce  a  severe  or  prolonged  strain,  especially 
those  of  an  emotional  sort.  Strains  of  this  kind  are  often  due  to  cere- 
bral iKjrturbations  which  cannot  work  tliemselves  out  in  adequate  co- 
ordinated reactions  of  an  outward  kind,  but  excite  inco-ordinated  and 
mischievous  disorderly  inward  reactions,  of  which  serious  disturbances 
of  the  cardiac  and  vascular  innervation  oflen  form  a  part.  It  is  by  no 
means  necessary  for  the  result  that  the  emotional  strain  should  he  con- 
sciously felt  as  such  or  in  its  full  intensity,  and,  indeed,  it  appears  some- 
times to  be  a  positive  gain  that  it  should  be  so  felt,  for  then  the  emotion 
is  more  likely  to  vent  itself  in  some  outward  expression  which  acts  as  a 
safety  valve.*     For  example,  the  injurious  effects  of  a  railroad  accident, 

*  See  the  interesting  theories  of  Breuer  and  Freund  with  regard  to  the  cauaaofhy*" 
teria :  Sludien  uber  Hysteric,  Wien. 
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patient  may  in  \\\^  onlinary  ronsoioiis  state  rorurnilwr 
ngf,  are  nften  pi'oloji|r«'d  and  <lisastroii-,  and  are  greatly  accentuated 
1  the  intlueneert  wliieh  gatJier  niiind  u  suit  tVu'  daniajLice?:. 
H  fritrlit  or  humiliation  may  eheelv  iligestion,  disturb  the  action  of  tlie 
and  the  tiecretionis  of  the  liver,  set  up  Graves's  disease,  or  cause 
?n  death,  so  also  it  may  accentuate  or  initiate  the  changes  which 
rlie  neurasthenia.' 

.  is  a  question  for  furth<'r  investigtttion  just  how  a  single  emotional 
■eak  acts  in  exciting  neurasthenia,  or  wlicthcr  the  ilhiess  thns  iu- 
I  is  identical  with  tlie  forms  which  come  on  nmre  insidiously. 
my  opinion  that  this  is  pri>buhly  the  case,  and  that  there  is  a  closer 
^'  than  has  been  heretofore  admitted  between  the  acute  emotional 
isthenias  and  acnlc  emotional  hysterias,  auto-suggestion,  which  is 
ly  analr^ous  to  hypnotic  suggestion,  playing  an  innwrtant  jiart  in 

iv  only  acute  emotions,  but  prolonged  strains,  as  those  due  to 
inxiety  or  fatigue  of  nursing  an  invalid  friend  or  relative  or 
tling  a  life  of  extreme  monotony,  or  the  work  i>f  teachers  or 
tious  students  or  professional  men,  esp(>cially  where  grave  re- 
iibilities  are  undertaken  on  a  basis  of  insufficieut  preparation, 
mjiortiitJt  causes.  In  tlicse  cases  the  emotional  factor  is  gener- 
it  work,  though  sometimes  in  a  masked  form,  but  it  is  also  true 
Bvea  purely  intellectual  and  pleasurable  work  may  be  pushed  be- 

the  danger  line,  in  which  case  the  *' antesthesia  of  fatigue" 
les)  is  sometimes  the  first  sign  of  harm.  The  fact  has  not  f>een 
iently  i-ecognized  tfiat  when,  fnim  lack  of  balance,  the  nervous 
Bl  works  under  a  stniin — a  conditif)U  i>ften  seen  among  the  children 
lOropathic  parents — noumsthenia  is  very  liable  to  develop,  while, 
jreely,  the  neurasthenic  tendency  is  a  cause  of  neurojiathic  lack  of 
ice. 

[>  what  extent  may  we  assume  neurasthenia  to  be  an  affection  of 
origin?  It  is  easy  to  reason  that  as  acute  fatigue^  is  due  in  jiart  to 
ccuinulation  of  toxic  pnxlucts — in  suppirt  of  which  view  various 

such  as  the  toxicity  of  the  l>lood  of  fatigued  animals,  could  be 
ced — and  as  neurasthenia  is  a  sort  of  chronic  fatigue,  and  is  accen- 
d  and  jMtssibly  induceil  by  various  poisons,  such  as  lead  and  alcohol, 
is  probable  that  auttvintoxication  and  the  impairment  of  the  self- 
tionof  ganglion-cells  play  an  important  part  in  its  j)roduction.  But 
to  be  borne  in  mind  that  there  is  usually  some  pccidiarity  of  the 
»  centres  which  makes  one  jK'rson  sensitive  to  tliese  influences  while 
ler  is  not,  and  that  of  the  nature  of  this  peculiarity  we  are  still 
lant. 

Imbb  is  an  important  cause  of  neurasthenia,  but  not  all  kinds 
ig  those  of  ap|jarently  equal  severity  are  equally  important.  Most 
t?  some  of  tlie  infectious  dise^ises,  as  diphtheria,  the  grippe,  and 
ria.  .Sevend  influences  here  come  into  play,  of  which  the  chief  are 
K)isoning  from  specific  toxins,  the  effects  of  ciirdiac  and  vascular 
ity,  and  of  disturbances  of  the  genenil  metabolism.  Chronic 
bcea  and  other  disorders  of  digestion  and  metabolism  which  affect 
ludity  of  the  blood  may  jK^rhaps  act  in  a  similar  manner  to  the 
'  See,  among  other  works,  F^r^  :  Paihd.t>gir  de»  Emo(ionj>. 
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infectious  prwosscs.      The  effect  of  the  habit  of  Ubiems^  as  leading 
hypot^hondnjiciil  tciKlencies  tlirough  which  an  invalidism  tends  to  per? 
petuate  itself^  as  if  tlie  patient  were  uneoiiscionsly  acting  a  role,  aU 
efinH'8  in  as  a  coniplicatiim. 

lint  even  in  these  eases  lieredilary  influences  are  often  at  work  al«v_ 
Most  persons  recover  so  well  from  influenza,  for  example,  after  porlian 
a  slow  eonvalesccuce,  that  one    is    tempted  to  ask,  in  «ise  pititrae 
neurasthenia   results,  whether  the  first  illness   did    more   than 
tuate  an  cxistin«r  tendency,  just  as  the  same  sort  of  ilIneN<  sometia 
accentuates  a  tendency    to  hx-omotor  ataxia  and  the  like,  cauffll^  ' 
s-ymptonis  to  develop  with  extra<»rclinarv  rapitiity,     Clironie  diardi»ra, 
again,  though  it  may  act  as  a  cause  of  nervous  deliihty,  i«  also  apt  to  ava 
as  a  sign  of'  this  state,  the  disturbance  in  innervation  coming  first. 

A  great  many  other  poisnns  may  act  in  a  similar  way  with  tho^  ja 
referred    to,  and  the  following:  list  miglit  be    largely  extended:  I  i% 
already    noted),    (lie    substances    generated    by    the    chemical   chang 
resulting  from  the  action  of  the  nervous  system  itself  j  2,  those  (n 
faulty  metamorjvhosis  of  tissues ;  3,  alcohol,  arsenic,  lead,  mercury,  ooffel 
tea,  tobacco. 

As  regards  tlie  second  class  of  this  series,  it  is  undoubtedly  true  I 
disoi'ders  of  general  metabolism  are  important  in   relation  to  neur 
thenia  as  causes,  conse<]Uences,  and  <'<mipHcati«)ns.      It  is,  however,  ali 
true  that  wc  know  little  that  is  positive,  and  that,  although  wf  ?p 
freely  of  toxic  diatheses,  the  doctrine  as  reganls  any  s]ieciaJ  jioison.<u 
as  nric  acid,  is  by  no  means  an  assured  one.     The  supporters  of  t 
litha^mic  theory,  such  as  Haig,  believe  that  with  certain  jierson* — amlal 
persons  under  certain  conditions — there  is  an  accumulation  of  iiricatii 
in  the  tissues  (due  mainly  to  diminished  ex<'reti<in),  which  in  its  turn  ■ 
brought  about  by  an  increased  acidity  nf  the  hlcMwl  on  account  of  ta 
presence  of  an  excess  of  acid  salts  and  other  pnwlucts  of  nitnigfoo 
jnetabolism.     The  quantity  of  uric  acid  is  also  supposed  to  be  increai* 
by  the  consumption  of  "articles  of  fotMl   which  contain  it   or 
members  of  the  xanthin  group,  as  meat  or  fish  or  tea  or  coffee 
guarana."     In    Ilaig's  treatment   the   use  of  these  articles   is  alma 
wholly  abaniloncd   in  favor  i>f  a  diet  of  milk,  cheese,  eggs,  bread,  ve 
tables,  and  fruit.     The  milk  and  eggs  intr<Klnce  nitrogen  and  even 
acid,  it  is  true,  but  the  sidts  ii»rmrd   by  their  deeomjx»sition  do  not  1« 
to  the  making  of  acid  pHMluctw  to  the  .same  degree  as  do  those  of  meat,  i 
they  t*'nd  rather  to  increase  the  urea  than  the  uric  acid.     On  the  otli^ 
hand,  fish  is  altout  as  (►bjcctionable  as  meat. 

One   of   the    prominent    effects    of  the  aecnmulation  of   uric 
a<'<-<irding  to  Haig,  is  a  high  arterial  tension,  due  to  contntetion  of 
arterioles,  and  it  is  througii  improvement  in  this  res|K'et  that  the 
effects  of  treatment  are  sometimes  first  to  be  seen. 

There  art'  difficulties  in  the  way  of  making  a  diagnosis  of  uricn 
diathesis,  and  equal  ditliculties  in  drawing    further   conclusions 
purely  clinical  observations.'     The  simple  presence  of  free  uric 


•i 

ns  if^M 


'  A  rci^nt  and  cnroful  rosesiroli  bv  Frederic  I.,  HilU  [Boston  MM>  nrul  Sury^ 
March  ID  and  2('>,  ISOOj  ha^  shown  tfie  necessity  of  caution  in  this  malUr.     N?e.  ■l».-^^-' 
valuable  paper  liv  K.  T.  Ede;?,  publi>-lied  in  the  Tront.  of  tKc  Ai»ae.  o/"  .4m.  i^ftfa       ^ 
1897. 
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urine  often  means  only  a  precipitation,  not  an  excessive  formation, 
imi  it  can  only  \w  by  inference  that  we  eonclmle  as  to  storajoje  in  the 
tiasties.  In  fact,  the  whole  theon*  has  been  <'kihoi*ate(l  on  a  slender 
bft&is  of  tlicts,  ami,  ha«l  it  not  l)een  ft»r  tlie  litlmr  involved  in  an  exjK'ri- 
meotal  disproof  of  the  d<K'trine,  it  pmbiilily  would  not  have  sto^wl  so 
long.  As  repitxls  the  nr|rnnH'iit  from  the  success  of  a  sj>eeial  diet  and 
treatment,  it  is  well  known  that  any  treatment  wliich  is  fully  Ix'lieved 
ill  by  the  physician  is  apt  to  help  the  neunisthenie  patient  by  restoring- 
*.  itid  confidence;  and,  in  tact,  some  neurasttienic  patients  do  par- 

tly well  on  a  meat  diet.  Still,  there  is  no  (question  that  the  urine 
jt  ivrtstin  classes  of  neurasthenic  }>atients  is  ant  li»  be  uf  high  speeific 
fraxnty  and  to  contain  free  nric  acid  ;  an<l  go<xl  f)b.servers '  l>elieve  that 
lie  lit'hwmic  d<M*trine  represents  principles  that  are  of  great  importance^ 
*v«Mi  if  we  <5innot  now  exaetly  formulate  them.'  It  is  probable  that 
bese  disorders  of  metabolism  are  nirety  the  sule  cjinse  of  neurastlienia 
Nit  rather  an  accentuating  influence,  ami  probable  also  tliat  the  various 
ial  substances  which  have  f^'cn  ineriminaled  hitherto  arc  ntit  the 
of  the  symptoms  witii  which  they  are  found  but  only  t!ie  signs  and 

products  of  a  disonler  of  nutrition  wiiicb  is  as  yet  unknown  to  ns. 

The  case  of  sifphilw  requires  special  consideration.  Kowalewsky^ 
»a.s  asserted  that  it  may  cause  neurasthenia  by  its  i>wn  toxic  inflnence ; 
hn>ngh  the  moral  and  emotional  disturbanw  to  wiiich  the  infection 
Oves  ris4'' ;  by  necessitating  a  use  of  renjedies  \vhi<'h  are  often  given  to 
in  exc«'ssive  ilegree  ;  by  engeiKlering  cbanges  in  the  jKirent  which  are 
nheritetl  as  neurasthenia  by  the  offspring.  Lowenfeld  thinks  that 
Kowalewsky  goes  Uh*  far  in  attributing  so  much  causal  action  to  the 
direct  toxic  influence  of  syphilis,  but  in  the  main  his  obst^rvatiims  are 
L"ertjiinly  correct.  Tlie  fear  lest  infection  has  •♦ccurred  also  acts,  like 
other  mental  strains,  to  prtMliicc  serious  results  of  this  sort. 

Xeurasthenic  symptoms  are  often  assoeiated  with  those  of  atuTmin^ 
Imt  it  is  noteworthy  that  in  cases  of  typical  neurasthenia,  even  among 
rpeble  and  pale-hxiking  persons,  the  number  of  red  globules  to  the  cubic 
millimetre  and  the  relative  amount  of  hamioglobin  are  apt  to  be  sur- 
puiingly  near  the  normal.  It  may  Ik-  that  the  wliuJe  fpiantity  of  the 
oo<l  is  iliminislunl  in  such  cases,  but  in  genenil  it  would  seem  to  be  the 
ISO  that  it  is  not  so  nioch  anaMuia  as  toxaemia  that  is  pr<.>ductive  of 
eiinisthenic  conditiinis. 

It  has  fre«pienlly  l>een  observed  *  that  neurasthenic  ]Kitients  have  a 
iffh  ini^ion,  even  though  feeble  pulse.  More  recently  the  attemjit  has 
een  made  to  siiow  that  a  typiral  arterio-sclerosis  st>niietimes  underlies 
tiis  state,  and  Liiwenfeld  practically  endorses  this  view.     The  prolwi- 

•  LOwenfeid,  Utc.  eit.,  ami  Objective  Zeiehm  drr  yeuratthenit ;  Lehr :  Die  Nervose  Htn- 
rimlrfti    1801,  p.  49 ;  Schmidt :  XmrotoffiM-hf»  Omtralh.,  July  I.*),  1894. 

•  Thtftrnwituna  of  AMnritUton  of  AmfTtcnn  Phyetciaru^  181*0  ;  McfJ.  Nem.  Mnv  und  Octo- 
1894. 

•  Oentraihl.jur  SrrvfTiheUkunde  «.  /VyeAjarrjV,  Mnreli,  1893. 

•  See  WeJ>t»er  :  The  PuUtAtntrian  in  SnimAihfnln  ;  Etiiii :  The  New  Enffland  Tnvatid ; 
lDdoUi«r  wril*'T»  <in  tlu*  Mibject.  Fcdem  of  Vienna  [Btuidruek  «.  Darmatonie)  lavH  gjent 
itjtaw  on  the  cnusalive  inlfluenw  of  this  high  arterial  tonsion,  atul  Mieve»«  that  it  is  due, 
t»  mnnv  leases  l<i  exi'ifation  ^UirtiuR  from  a  locul  atony  nf  tlje  l>oweI.  The  argument 
*lii'.h  fir  adduces  with  reKnrd  to  the  latter  point  doe.s  notiteem  Lxinvincinq.  but  his  studies 
TO  tcfuion  are  dfcideilly  interei^ting.  Coutpare,  under  Symptonw  ip.  5(J9),  the  ncent 
tbicrTBtioiB  of  Oliver  and  others. 
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bility  is  that  any  disturbance  of  the  circulation  sufficient  to  impair 
nutrition  of"  the  nervous  centres  may  lead  to  this  form  nf  incompten 
in  persons  prefli^ijinsed  thereto,  Init  it  has  not  Ijeen  my  experience  th 
neimisthenic  symptoms  are  esiK-eially  eoniinon  anions  person>  .showin 
what  niigiit  he  cjillcfl  typical  arterio-.sclcrosis,  or  tliat  typical  neur 
thenie  ]iatieiit,s  are  apt  to  sutler  jjrematurely  from  the  u^^ual  resn 
(as  retinal  and  cerebral  heinorrlui^es,  nephritis,  etc.)  of  arterial  di*. 
Von  Baseh,  whose  authority  stands  hi^h  in  these  matters,  cKk'S  not  think 
that  tortoousness  of  the  arteries,  so  often  seen  in  neura&thenics,  if  a 
suttieient  evidence  of  .sclerosis. 

It  is  certain  that  neumsthenia  may  coexist  with  an  excellent  stat.^  ol 
genend  nutrition,  and  equally  so  that  a  state  of  pt>or  g^eneral  nntritiuii, 
even  if  chronic,  docH  nttt  necessarily  entail  neurasthenia.     TImtp  arc 
persons,  for  example,  whr)  are  too  thin,  and  who  suffer  easily  from  \hf 
cold,  and  often  have  an  al)normally  low  temperature,  and  whose  mmca- 
lar  syt>tem  is  relatively  pnor,  yet  who  may  he  wiry,  and  ^tod  >1. 
and  for  whom  tlieilesignation  neurasthenic  would  ben  misnomer,!:     . 
they  may  he  "nervous"  or  *' neurojKithic  "  in  another  s<:'nse.     Un  th 
other  hand,  the  neurasthenic  temiieninient  is  often  ass«.»ciate<i  with 
of  several  types  of  biwlily  disorder,  which  have  in  {.wirt  been  jjraphicailj 
described  by  Clifford  AlH»utt.^     Such  jwrsons  (usually  men)  are 
bt^  slender,  with  sensitive,  intellectual  faces,  often  sallow  skins,  thin  1 
inclined  to  turn  prematurely  gray,  large  pupils,  prominent  sul)cutane( 
veins,  and  of  delicate  digestion.     Thev  are  hartl  aufi  g<MKl  worl«'r>,  Irt 
rarely  carry   large  enterprises  to  a  successful  close.      Edes''  has  givf 
good  descriptions  of  two  tyjies  seen  in  women — one  dark  and  siiarp,  tj 
nervous  symptoms  being  those  of  relative  excitability;  the  other,  cb 
racterized  by  lighter  crmiplexion  and  larger  frame,  and  assf>ciatefl  Vi\i 
nmre  jihiegmatic  temperaments  and  less  caiwbility  of  improvenicnt. 

It   is  difficult   to   say  here,  as   between  some  of  these  disordrr*  or 
peeuliarilies  of   imtrition  and    the  nervous  weakness,  which  is?  (ttif^, 
and  which  is  effect,  or  whether  it  is  an  affair  of  cause  and  effect  at  all. | 

Among  the  conditions  wliich  are  comparatively  nirely  mentioned  \ 
connection  with  neunisthenia,  and  yet  which  may  (K*casi<>nally  stiiml 
an  import;int  cansjd   relation  to  it,  is  the  so-<'alle«l  enft^rnpfintiM,  or  pfl 
lapse  of  the  abdominal  <irgans,  to  wiiich  attention  was  called  by  Gl^aj 
in  1885  as  lx*ing  a  fretjiient  cause  of  nervous  states.     Of  late  ye«r*1 
prtmiinent  writers  on  disorders  of  digestion  have  inve«tigat<'d  tht»  nmt 
further,  and  very  recently  the  subject  has  been  reviewed  by  Scliwe 
au<l  Gotha^and  in  a  valuable  nionogragh  by  Stiller.*     The  view 
by  this  oltserver  is  that  enteroptosis  [or  splanchnoptosis]  is  not  so 
a  cause  as  a  sign  of  a  general  disortfer  r»f  nutrition  or  <levelopmenl, 
which  neurasthenia  is  one  symptom  ;  and  he  tinds  a  further  conftr 
tion  of  this  view  in  the  fact,  which  he  has  observed,  that  in  these 
eases  there  is  often  a  •'  movable  tenth  rib."     The  ty]>e  of  ucurusthe 
in  which  these  conditions  are  found  is  the  slender  tyjx?  with  dy?.] 
symptoms, 

•  Nervouif  Dynpepdn.    See  also  Koch :  Die  Pn/fJiopatifieJten  Mindtrmrtigkiritm, 
«  Ede8  :   The  New  tkghml  lumM.  •  Itntt.  mi-fL  Wf^rhm.,  Jan.  2:i,  11 

*  *'  Ueb.  Enteroptoee  in  Lichteeinee  oeuen  Stigtna-neurastbentcum,''  Arch.f. ' 
ung9  AVanJt/wi/en,  1896. 
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The  signs  and  symptoms  tlitfer  somewhat  according  to  which  organ 
princi|xillv  affected,  Imt  in  almost  all  cases  there  are  great  relaxation 
[>f  the  abdominal  walls,  a  eolleetion  of  gjises  in  the  l>owe],  and  diminii- 
I  of  intra-abdominal  pressure.  When  the  stoiiiarh  is  iiiv«»lved  the 
i  are  those  i>f  atony,  witli  the  addition  tliat  the  line  nf  the  lesser 
cnr\-ature  as  well  as  of  the  greater  is  h>wered.  In  a  similar  manner, 
^rUie  intestine,  es|>ecia!ly  tlie  tnmsverse  colon,  njay  he  afieete^l,  also  the 
^■kitluey^  the  liver,  the  s(>leen,  the  uterus,  the  rectum.  The  principal 
BoBuses  are  hereilitary  tendency  and  unsnitahle  hygienic  conditions  <lur- 
BingcliihUuxKl  and  yoiitli,  leading  to  muscular  fatigue,  muscular  ieehleness, 
and  an  atonic  condition  of  the  nervous  system.  Various  chronic  diseases 
Intending  in  the  same  direction  are  eHective  during  adult  life,  and  the  use 
"  corsets  and  lack  of  care  after  childbirth  are  also  imjxjrtant  causes. 
The  details  of  the  subject  would  repay  more  attention  than  can  l>e 
corded  to  them  here,  but  so  far  as  the  relatiou  of  tlu'  disease  to  neur- 
Bcia  is  concerned,  which  Glenard  considers  to  he  a  very  close  one, 
f  history  of  the  affection  gives  one  proof  the  more  that  j>ersons  with 
s^urastlienic  tendencies  must  learn,  in  early  life,  to  live  hnnlily  and 
?nsibly,  and  to  shun  the  luxurious  habits  which  stronger  |>ersons  miglit 
aduige  in  without  harm. 

Frequent  preffnanru'i^,  esjMH'ially  if  assoc^iated  with  piierpend  affec- 
tions or  uterine  disonh'rs,  and  prolonged  farftttiott  act  occasionally  as 
powerful  f-ict(U*s  in  iudueing  ueumsthenia.     The  history  in  ninny  cases 

(one  of  ill  health  dating  bark  to  the  birth  of  a  first  child,  at  which 
me  some  complication  •x^curretl.  It  must  not,  however,  be  forgotten 
lat,  on  the  whole,  marriage  and  pregnancy  bring  health  nither  than 
ckne88  to  women. 
Pflvlc  dlneaHe  in  women  and  tiii^orfJcrM  of  the  r/enit(d  tract  in  men  are 
oftoo  crcditeil  with  causing  neurasthenia.  Hut  the  conditions  here  are. 
Hn^ually  complex,  and  the  sjx»cial  cause  acts,  in  the  way  alwve  imlicated, 
^Bather  to  cr\'stallizi'  ami  give  a  particular  form  to  the  neurasthenic 
HKndency  thau  actually  to  excite  it.  In  the  case  of  sexual  neurasthenia 
^%spcciiilly  over-excitement  and  fiitigue  of  a  fundamentally  ini|Mtrtant 
and  emotional  fmiction  come  into  play,  and  dist u rba ne<'s  t>f  IcK'iil,  spinal, 
nil  ix'rebral  fuuc-tinns  conibiue  Uy  priKluce  grave  results.  The  subject 
too   large  to  hv  ilone  jtistice  to  biTe,* 

One  other  cause  of  neurasthenia  may  Ije  mentioned  which  has  Iwen 

Sttle  discussed  elsewhere — namely,  (f»//n(//i<w«  frjif/  fle<ifnes*t  occurring  in 

lult   life.     The  depression   which  these   causes  induce  often,  imlccd, 

I'ls    the    Uiunds  of  sinii<le    neunistbenia,  but    that    element    is 

111  less  prei*cnt  to  a  marked  degree.     In  one  blind  patient   recently 

mder  my  care  the  "  helmet  sensiition  "  has  Ix^en  present  so  long  and  in 

<!€vere  a  form  as  strongly  to  suggest  some  mure  serious  trouble,  which, 

bowever,  did  not  exist, 

A  protracti'^l  and  harassing  discomfort,  like  that  from  chronic  eczema 
t>r  pt'unfuj*,  may  help  in  the  development  of  neui-asthenie  symptoms. 
Pathology  and  Pathological  Anatomy.— What  is  the  nature 

^  See  Nrrxfmtiif  find  yeimufhmi.'irhf  Znftfinih,  by  Krafft-Kbing;  Hnndbiwh  dt-r  Ncurru- 
\  Miiller ;  HyMerie  »t.  Xennufi/untif,  L'iwenlVld  ;  and  tbe  recent  nicmographs  of 
ringtT,  J^hrenck-NoUiog,  Eulenburg,  in  which  this  imporuiut  tubjeci  w  fully  dis- 
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of  the  primary  defect  which  thus  in\'ite8  fatigue  and  delays  recupera- 
tion ?  Binswanger/  the  latest  systematic  writer  on  this  subject^  gives  a 
careful  discussion  of  the  recent  views,  and  concludes  that  in  the  heredi- 
tary coses  the  nerve  cells  probably  have  a  diminished  power  of  forming 
stable  chemical  syntheses  and  a  diminished  capacity  for  storage  of  lat- 
ent force.  It  may  be  assumed,  in  a  general  way,  that  the  chemical  and 
physical  structure  and  the  mode  of  action  of  the  neurasthenic  nervous 
centres  are  slightly,  but  only  slightly,  different  from  those  of  the  healthy 
individual.  Arndt  long  ago  claimed  to  have  noted  a  tendency  in  the 
ganglion  cells  of  neurasthenics  to  remain  in  a  relatively  embiyonic  stage 
of  development,  but  since,  in  spite  of  the  recent  activity  of  histologists 
in  the  study  of  nerve  cells,  no  authoritative  corroboration  of  this  obser- 
vation has  appeared,  we  must  regard  it  as  suggestive  rather  than  demon- 
strative. If  a  progressive  nutritive  disturl^nce  was  at  work,  we  ought 
to  find  traces  of  it  in  the  form  of  neuron  degeneration,  but  nothioe  of 
this  sort  has  been  observed :  neurasthenia  does  not  appear  to  lead  to 
destructive  and  sclerotic  changes. 

Assuming,  however,  that  one  element  in  neurasthenia  is  a  real 
impairment  of  the  fundamental  power  of  self-nutrition  on  the  part  of 
a  greater  or  less  portion  of  the  central  nervous  system — and  this  assump- 
tion we  must  make,  though  the  importance  of  the  subnutrition  in  itself 
is  usually  overrated — the  problem  how  far  self-nutrition  is  a  spedalized 
function  of  the  nerve  cell  becomes  one  of  great  interest.  This  problem 
cannot  at  present  be  regarded  as  solved  in  either  sense,  but  it  should  be 
approached  with  an  open  mind. 

Strictly  speaking,  there  is  at  the  present  moment  nothing  known  in 
pathological  anatomy  of  the  fundamental  nerve  lesions  in  neurasthenia, 
and  it  has  seemed  best  to  set  down  under  Etiology  (p.  556)  and  Sym|)- 
toms  (p.  577)  the  few  observations  which  indicate  the  character  of  nutri- 
tional disorders  with  which  the  nervous  disturbances  seem  to  be  more  or 
less  clearly  related. 

There  is,  however,  no  reason  to  deny  that  the  day  nmy  come  when 
we  shall  liave  a  good  conception  of  the  changes  at  stake.  A  beginning 
has  already  been  made  through  the  admirable  researches  of  Hodge, 
Nissl,  and  others  into  the  pathological  anatomy  of  acute  fatigue  and  the 
early  nerve-cell  changes  in  disease,  which  seems  to  show  that  demon- 
strable alterations  take  place  in  the  nucleus  and  protoplasm  of  the  cells, 
while  the  nerve  processes  seem  to  be  exempt.  The  anatomical  secrets 
of  the  psychoses  arc  also  being  diligently  probed.  Before  we  can  find 
the  changes  characteristic  of  neurasthenia  we  must  learn  where  to  look 
for  them,  and  for  this  purjx)se  we  must  make  closer  physiological  and 
psychical  studies  of  the  mode  of  origin  of  symptoms. 

Attention  may  be  called,  in  this  connection,  to  tw^o  recent  specula- 
tions on  the  dynamics  and  chemistry  of  nerve  force  by  recent  Eng- 
lish writers,  Gowers  ^  and  Broadbent,'  as  suggestive  of  one  direction 
in  which  departures  from  the  normal  processes  are  to  be  sought 

There  is  much  to  be  said  for  the  conception  that  toxic  substances  are 
produced  during  acute  fatigue,  and  that  to  them  the  symptoms  are  partly 

»  Die  Pathol.  «.  Thernp.  der  Neiirtulhenie,  June,  1896. 

•  The  Dynamics  of  Life,  London,  1895 ;  also,  London  Lanod,  1896. 

'  Brainl  1895. 


It  is,  again,  not  to  be  foi*gotten  that,  although  we  cannot  now 
lescribe  the  t\ni<lanieiital  clianges  in  neimisthenia,  t  here  a  it  many  sect  tnd- 
ary  chanj^fs  with  whit-li  wo  are  sunicwhat  ianiiliar,  and  whirti  have  an 
Iniportnnco  not  only  as  rt\sults,  hut,  finally  anil  in  thoir  turo^  causes  *A' 
the  uenra-sthenic  corulition.  Such  aix^  the  catarrhs  of  the  stomaeii  and 
naso-pliarvnx,  ete.,  the  vasomotor  ohaiip^es  leading  |MThap»  to  arterio- 
sclerosis, the  cjirdiac  disorders  predi.sposing  to  impaii-ed  nutrition  of  the 
heart  muj*cle. 

■     Symf'I'oms. — It  is  well  to  eonsider,  in  studying  the  complex  symp- 
■i>inatology  of  neum^thenia,  that  we  have  to  do  jiartly  with  exhaustion- 
Krraptom-n  properly  .spiiaking;  partly  with  their  remote  and  immediate 
Konse<pienee!*,  Inith  as  they  iKX'ur  with   nervous  systems  relatively  free 
from   native  weakness  and  as  they  aeeentnate   pre-existing  tendencies. 
Finally,  there  are  symptoms  whieh  are  not  t^>  Ije  ranged  under  either  of 
these  headings,  yet  wliieh,  on  elinieal   grounds,  can  be  classed  better 
under  neurasthenia  than  elsewhere,  in  the  present  state  of  our  know- 
ledge. 

The  uncom  pi  limited  fatigue-form  of  neurasthenia  is  represented  by 

_— I,  the  simple  exhaustihilitvof  convaleseenee,  as  from  infectious  illness 

■r  prolonged  strain  ;  2,  the  lifelong  feebleness  of  certain  jwrsons,  often 

^f  neuroi)athie  or  tnbercidar  inheritanee,  who  have  been  saved  through 

the  possession  of  ti nil  disfw>sitions  iin<l  well-trained  wills,  or  by  peculiarly 

Civorable  surroundings,  from  forming  mental  and  nervous  habits  of  a 

morbid  sort  to  any  considerable  (h-gree  ;  ^J,  the  prolonged  exhaustion 

tuetimes  following  overwork  or  mental  strain. 
The  prime  symptom  of  this  state  is  of  cours<'  that  the  patients  are 
able  to  count  y|>«3n  themselves  for  any  eonsidenible  effort  either  of  the 
attc^nrion  or  as  involved  in  the  exercise  of  the  various  functions.     Or  if, 
under  the  ^'antesthesia  of  fatigue  *' or  by  sjieeial   exertion,  the  eff*)rt  is 
jCarrieil  through,  a  more  or  less  prolonged  state  of  exhaustion  follows, 
I  attended  by  imiKiirment  of  the  normal  balance  of  the  nervous  functions, 
leading  to  mental   irritability,  insomnia,  disorders  of  the  digestion  and 
of  the  sexual  functions,  the  hearths  action,  and  the  vasomotor  responses. 
The  nyictiona  oC  fatigue,  sonn*  f>f  wfiich  will  be  referred  to  at  greater 
length  farther  on,  are  likely  to  fx^eur  under  these  circumstances.    These 
•re  imjKjrtant,  because  they  nuiv  give   indications  whit^h  the   patient's 
consciousness  does  not  reveal. 

Thus,  investigations  among  school-chihlren  have  shown  that  the  power 
of  estimating  the  pressure  of  two  piints  n|K>n  tlie  skin  '  often  grows  less 
after  stmie  hours  of  study  at  school,  while  at  the  same  time  they  show 
a  mnsi:'ular  restlessness  wliich  is  sometimes  of  rhythmical  character. 

Markeil  defects  of  sensibility  or  motion  are,  however,  not  character- 
istic of  fatigue  or  of  simple  neurasthenia. 

It  has  been  thought  that  the  pnigressivc  concentric  narmwing  of  the 
visual  field  during  a  test  observation,  as  tii*st  described  by  FUrster  and 
after\%*nr(l  studied  by  Wilbrandt,  Sanger,  and  otliers,  was  of  neurasthenic 
origin,  but  the  recent  studies  of  Sanger  nuike  it  appear  probable  tltat 
this  interesting  sign,  which  is  of  esix'cial  significance  in  the  nervous 
states  oonseeutive  to  trauma,  is  analogous  to  the  permanent  anaesthesias 
of  hysteria. 

*  Gricsbach. 
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It  is,  as  has  been  said,  only  in  carefully  protected  cases  of  neuras- 
thenia that  the  symptoms  show  themselves  exclusively  on  and  after 
exertion,  as  in  the  fatigues  of  health. 

As  a  rule,  fixed  habits  soon  begin  to  form,  and  the  symptoms  crys- 
tallize around  one  or  another  special  function,  as  the  use  of  the  eyes, 
the  digestion,  etc.,  while  at  the  same  time  morbid  peculiarities  show 
themselves,  even  during  the  intervals  of  fatigue-bringing  efforts,  all 
tending  to  betray  a  neuropathic  tendency  which  is,  indeed,  often 
hereditary. 

A  large  proportion  of  the  symptoms  of  an  advanced  case  of  neuras- 
thenia are,  in  fact,  of  secondary  origin.  Even  in  the  mildest  cases  the 
patients  are  apt  to  show  an  excess  of  sensitiveness  and  mobility,  an 
extreme  refinement  of  taste,  fastidiousness,  or  over-conscientiousness,  if 
nothing  more. 

It  is  extremely  important  that  the  manner  in  which  these  secondary 
symptoms  arise  should  be  understood,  and,  in  addition  to  what  is  said 
here,  the  reader  is  referred  to  the  sections  on  Definition  and  Nature  and 
on  Mental  Functions  (pp.  549-563). 

It  is  highly  probable,  though  we  have  no  right  to  assert  the  &ct 
dogmatically,  that  the  greater  part  of  the  symptoms  of  neurasthenia  are 
of  cerebral — that  is,  of  psychical— origin.     For  the  purposes  of  this 
inquiry  the  nervous  system  may  be  considered  as  made  up  of  super- 
imposed layers  of  reflex  mechanisms,  the  same  physiological  events 
being  represented  over  and   over  again,  but  in  constantly  increasing 
complexity  of  association.     The  cerebral  cortex  is  the  final  "  proiection 
plane"  where  perhaps  all  the  phenomena  of  which  the  body  is  capable  are 
represented,  but  represented  in  combinations  which  are  unstable  in  pro- 
portion to  their  complexity.     When  the  functions  of  the  nervous  system 
become  disarranged  by  a  disorder  of  general  "  incompetence,"  such  as 
neurasthenia,  it  is  usually  the  cerebral  functions  that  first  feel  the  dis- 
turbance.    Of  course  some  one  of  the  lower  centres  also  may  chance  to 
represent  a  weak  sjwt,  and  a  focus  of  special  disorder  may  thus  be  found. 
But  this  is  probably  comparatively  rare,  because  the  functions  of  the 
lower  centres  are  relatively  fixed  and  stable ;  and  even  when  it  does 
occur,  if  the  case  is  one  of  neurasthenia,  the  brain  is  almost  sure  to 

Sick  up  and  recast  the  local  affection.  On  the  other  hand,  the  cerebral 
isorders  may  of  course  manifest  themselves  outwardly  in  the  form  of 
local  disturbances,  which  occur  in  endless  variety,  and  which  would 
formerly  have  been  considered  as  of  spinal  or  peripheral  origin  or  as 
indicative  of  disease  of  a  s[)ecial  oi^n.  For  the  researches  of  later  veaR 
have  extended  the  domain  of  the  cerebral  functions.  "  Spinal  irrita- 
tion "  has  now  no  standing  as  an  anatomical  diagnosis,  and  even  "  myehis- 
thenia,"  though  it  probably  exists,  is  of  much  less  frequent  occurrence 
than  used  to  be  supposed.  It  cannot  be  admitted  that  symptoms  which 
are  of  physical  origin  should  all  be  stamped  "  hysterical ;"  the  distinc- 
tion between  hysteria  and  neurasthenia  is  in  this  respect  one  rather  of 
degree  than  of  kind. 

It  is  very  noticeable  that  after  the  characteristic  symptoms  of  a  givcD 
case  have  become  well  established  a  very  slight  provocation  may  induce 
an  elaborate  group  of  phenomena  entirely  out  of  proportion  to  th* 
cause,  and  for  which  the  patient  will  often,  with  almost  ludicrous  pe^ 
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[  sisteDce,  seek  some  special  explanation.  Thus  one  person,  if  he  gets 
over-tired  or  annoyed,  eiiii  euiint  upon  haviriju  si>ccinl  depressive  ideas 
which  will  last  a  certain  length  of  time  ;  atmther  will  tiuve  a  sjjecial 
form  of  indigestion  nr  h><>se  movements  of  the  bowels;  another  a  pain 
ia  a  certain  part  of  t!ie  body  ;  aiioiher  an  attack  of  sweating  or  jmlpita- 
tion  or  trembling ;  and  so  oo.  Kach  neurasthenic  has  his  own  demon  of 
this  sort. 

There  is  another  general  tendency  which  is  characteristic  even  of 
mihl  cases  of  neorasthenta — namely,  that  the  symptoms  tend  to  re- 
cur with  a  more  or  less  regular  jieriodicity.  The  patient  is  apt  to 
seek  a  cause  for  each  new  outbreak,  and  indeed  exciting  causes  are  gen- 
enlly  present,  but  they  would  have  l>een  ineffectual  if  the  time  had  not 
oome  for  the  i>endulum  to  swing  back.  This  tendency  is  of  course  seen  to  a 
iniich  greater  degree  in  the  constituticma!  degenerative  psychoses,  but  it 
may  occur  in  a  marked  form  in  neurastiieuia,'  and  in  sligliter  degrees  is 
very  common. 

The  more  important  of  the  special  symptoms  may  now  be  dwelt  upon 

somewhat  more  at  length,  and  it  will  be  l>est  to  begin  with  the  nu'ntal 

fjeiniliarities,  because  they  generally  give  the  color  to  the  c^ise,  and  it  is 

with  them  that  the  cure  must  begin.     If  the  physician  clearly  under- 

stantls  their  nimle  of  growth,  he  can  often  help  the  patient  to  extricate 

himself  from   the  web   of  dominant  fears  and    mi>rl>id    habits    wliich 

so  stn>ngly  tend  to  weave  tticnisclvcs  ariMintl  the  luicleus  of  cxbaust- 

iLJbility,  and  to  get  rid  of  some  of  his  habit-paius  and  hx-a!  weaknesses. 

^H      Mental  Fniwtiom, — Tliere  are  a  go<xi  many  eases,  as  has  been  said — 

^K||d  this  makes  the  justification  for  the  term   neurasthenia — where  the 

^^Hniness  to    become    fatigueil    constitutes    almost   the  whole  trouble. 

^^>vith  suthcient  rest  and  under  a  sutliciently  protecteil  life  such  |Mitients 

kfccl   well   and  cheerful   and   uuike   useful  and  often    highly   intelligent 
members  of  society.      In  a  great  majority  of  cases,  however,  more  or 
Jess  elaborate  intellectual  and  emotional    disonlers    soon    come  in  to 
complicate  the  situation.     These  consist    mainly  in  quasi-logical  out- 
i      growths,  based  ptirtly   on  the  nervous  exhaustion  as  such,  partly  on 
inherited  nervous  tendencies  uf   various    sorts.     The    mode  in  which 
these  symptoms  originate  is  sufficiently  clear.     T!ie  brain  of  the  robust, 
|i    healthy  individual  may  be  reganied  as  a  ruacfiine  for  pnxhicing  active 
^■results.     Even  tiie  pleasures  and  the  whole  emotional  life  of  such  an 
^■individtial    tend    to  this    eml.     The  wider   his  exixriences,  the  more 
numerous  are  the  assixiiative  processes  which  con\'ergt»  to  liring  about  a 
prompt  and  ajipropriate  i*eactinu  to  a  given  stimulus;  and  each  set  of 
cerebral  processes,  when  tlieir  function  is  fulfilled,  promptly  yield  their 
place  U)  tliose  which  meet  the   needs  of  the  next    moment.^     Increased 
^^ difficulty  only  stimulates  to  more  |X'rfect  co-onli nation,  and    greater 
^^fatigue  prepares  the  way  for  souudGr  repose.     The  self-consciousness  of 
^"  the   healthy  man  is  subordinated  to  the  pursuit  of  tnitwanl  interests. 
In  the  case  of  the  neura>itlu'uic  all  these  tendencies  are   more  or  less 
Ib  changed.     The  associated  processes  of  the  brain  fail  tta  reinforce  each 

^M         '  See  Oddo  :  "rirculnre  Neurasthenie,"  Forfj«-^n//c  dtr  Mrd.,  May  1,  1895. 
^H         *  Janet  quoles  Nupoleon  as  having  »a\d  Lhiit  hi»  thoughts  were  arranged,  as  it  were, 
^^  in  dmirero.     Having  done  with  one  set,  be  cnuld  shut  it  un  and  take  out  another,  or,  if 
he  wished,  hecouUJ  close  all  the  drawers  and  thtn  let  hinisvlf  fall  aslt 
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other,  or  do  so  haltingly  and  ineffectively,  while  inhibiting  emotional 
states,  or  their  equivalent  in  the  subconscious  mental  life,  become  more 
and  more  firmly  established  as  causes  of  new  failure.  With  the  experi- 
ence of  ineffectiveness  comes  the  dread  of  failure,  a  consciousness  of 
inability  to  command  one*8  best  powers  under  a  stress  of  need,  an 
exaggerated  sensitiveness,  self-consciousness,  morbid  reserve,  timidity, 
self-depreciation,  in  all  their  endless  forms  \  and  these  symptoms  are 
liable  to  be  exaggerated  because  of  the  patient's  inability  to  get  the  sleep 
which  should  bring  recuperation. 

When  it  is  considered  that,  in  addition  to  this,  the  neurasthenic 
patient  has  usually  more  real  reason  to  be  anxious  about  his  present  and 
his  future  than  the  healthy  man  has,  it  is  not  remarkable  that  the  morbid 
ideas  which  come  to  every  one's  mind  at  special  moments  should  take  a 
strong  hold. 

In  the  severer  or  more  advanced  or  improperly  treated  cases  we  see 
a  new  set  of  symptoms,  which  are  partly  the  logical  outcome  of  those 
already  mentioned,  but  which  rarely  occur  in  exaggerated  forms  unless 
in  persons  of  strongly  neuropathic  tendency.     Instead  of  simple  timid- 
ity, we  find  "  morbid  fears,"  such  as  forbid  the  patient  to  be  alone  or 
on  high  places  or  in  a  crowd,  a  church,  the  theatre,  or  too  far  from  his 
own  home,  or  to  travel  on  a  train,  or  to  cross  onen  spaces,  or  such  as 
give  him  a  haunting  dread  of  insanity  or  bodily  disease  or  infection. 
The  number  of  such  fears  is  infinite.     Eventually,  simple  depression 
may  grow  to  a  persistent  tone  of  melancholy,  anxiety,  or  apprehension 
(Angstneurose),  to  which  violent  attacks  of  vague  fear  associated  with 
cardiac  symptoms  are  sometimes  added.     An  exaggerated  conscientious- 
ness may  change  to  elaborate  states  analogous  to  the  disease  which  tiie 
French  have  classified  as  folie  du  doute  and  dilire  du  tmicher  ;  instead  of 
morbid  self-consciousness,  we  may  find  suspiciousness,  suggesting  the 
systematized  sense  of  persecution.     The  diagnosis  under  such  circum- 
stances can  be  made  only  by  estimating  the  essential  tendency  of  the 
case  taken  as  a  whole. 

It  is  certain  that  slight  forms  of  these  dominant  ideas  and  impulses 
or  imperative  conceptions  may  occur  under  the  influence  of  acute  or 
chronic  fatigue,  and  pass  away  with  rest.  Traces  of  such  symptoms 
may  indeed  be  observed  in  what  must  be  called  health,  and  neurasthenic 
tendencies,  together  with  the  mental  and  physical  habits  that  ther 
engender,  contribute  to  their  fuller  development.  Nevertheless,  some 
of  the  best  of  modern  alienists  think  it  preferable  to  consider  the  per- 
sistent im|ierative  conception,  properly  speaking,  as  marking  a  condition 
quite  distinct  from  that  of  neurasthenia.  The  case  is  really  somewhat 
like  that  of  the  relation  of  neurasthenia  to  hypochondriasis.  The  ques- 
tion is  to  be  decided  by  the  prominence  of  the  part  played  by  the  h^T^- 
chondriacal  delusion — i.  e.  whether  it  is  of  primary  or  secondary  signif- 
icance.' 

It  is  also  a  common  experience  that,  just  as  morbid  and  depressive 

'  Those  who  wish  to  pursue  this  important  inquiry  further  are  referred  to  Co*'*^ 
"  Neurasthenia  and  its  Mental  Symptoms,"  Boston  Med.  and  Sura.  Joum.y  1891 ;  KrM»- 
Ebing:  NertmiWit  nnd  yeiira^thtnuiche  Zustande ;  Thomsen  :  ^rcA.  fur  Bn/di.  «.  ■^'^ 
krankheiten,  1895,  vol.  xxvii.  p.  319;  Kraepelin  :  Pstfchiatrie ;  Diller:  Mei.  Nen,  189% 
vol.  Ixviii.  p.  38 ;  and  the  modem  text-books  of  Psychology. 
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thoughts  easily  eet  possession  of  the  fatigued  or  neurasthenic  brain,  and 
return  again  and  again  to  make  good  their  liold,  so  these  patients  some- 
times fall  a  prey  to  the  tendency  to  morbid  inward  repetition  of  words 
or  phrases  *  or  to  an  irresistible  "  counting  "  mania. 

There  is  a  momentary'  relief  in  giving  way  to  these  teasing  tempta- 
tions, just  as  it  is  a  relief  to  scratch  an  itching  spot,  though  we  may 
anticipate  bad  results  therefrom,  or  as  rhythmical  or  restless  motions 
give  a  temporary  relief  in  states  of  fatigue  or  embarrassment.  The 
reooenition  of  this  sort  of  tendency  is  believed  to  account  for  the  fable 
of  die  Wandering  Jew. 

The  tendency  to  exhaustion  on  the  part  of  neurasthenics  leads  to 
another  set  of  psychical  phenomena  which  have  to  do  with  attention  and 
memory.  Such  patients  usually  fall  readily  into  abstraction  and  day- 
dreaming as  a  relief  from  the  effort  of  thought,  or  they  find  themselves 
obliged  to  read  a  paragraph  many  times  over  before  they  can  grasp  the 
meaning.  The  effort  of  intellectual  attention  during  fatigue-states  may 
lead  to  drowsiness,  or,  on  the  other  hand,  perhaps  after  a  renewed 
attempt  at  concentration,  to  excessive  wakefulness  (fatigue-anaesthsia, 
Oowles).  Such  persons  are  poor  memorizers,  and  suffer  easily  from 
inability  to  recall  names  at  will.  Yet,  with  all  this,  the  logical  processes 
may  be  remarkably  clear  and  sound. 

The  same  tendency  which  checks  the  prompt  and  efficient  action  of 
the  higher  cerebral  functions  interferes  also  with  those  of  the  lower 
grade.  Many  disorders  of  this  class  could  be  mentioned,  but  among 
thera  a  tendency  to  mistakes  in  writing  may  be  mentioned,  which  leaa 
to  elisions  and  omissions  of  various  sorts.  Arising  first  as  fatigue  or 
inattention  symptoms,  such  tendencies  soon  become  habitual. 

The  ernotioncU  tendency  of  neurasthenics  is  productive  of  further  mis- 
chief. Their  peculiarities  make  no  cxcej)tion  to  the  general  rule  that 
when  an  impulse  fails  to  find  promptly  its  due  outward  expression,  it 
goes  to  reinforce  the  vague  emotional  states  and  to  intensify  their  often 
pernicious  effects  in  altering  the  conditions  of  blood  pressure,  vascular 
tension,  digestive  activity,  and  the  like.  The  typical  neurasthenic  is, 
however,  not  especially  liable  to  violent  emotional  outbreaks,  such  as 
characterize  the  hysterical  patient,  but  rather  to  feelings  of  the  depres- 
sive and  hyiKKjhondriacal  onler. 

Another  symptom,  which  is  at  first  only  an  exaggerated  form  of 
self-consciousness,  is  the  tendency  for  the  patient,  in  obedience  to  a  sort 
of  social  instinct  (Royce),  to  stand  apart  from  himself  and  see  or  hear 
and  criticise  himself  in  the  performance  of  acts  of  various  sorts.  Such 
patients  have  a  painful  sense  that  they  are  not  spontaneous,  but  acting 
a  r6le,  and  this  gives  a  morbid  quality  to  their  relations  to  other  persons 
which  might,  as  an  eventual  outcome,  lead  to  the  conviction  that  those 
about  them  ha<l  changed.  In  a  similar  way  arises  the  sense  of  having 
lost  r)ne*s  natural  affection. 

It  is  important  to  remember,  especially  in  the  interests  of  treatment, 
that  the  most  important  primary  outcome  as  regards  the  menttil  life  is, 
in  most  cases,  the  paralyzing  sense  of  ineffectiveness  and  anticipation 
£)f  failure  which  are  so  apt  to  quench  fine  impulses  almost  before  they 
^  bom. 

»  See  "Ueber  Pereeveration,"  Wimer  klinisehe  Wochcnxhr.,  1896,  p.  905. 
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These  symptoms  might  be  universally  present  were  it  not  that,  on 
the  one  hand,  a  good  proportion  of  people  in  general,  including  perhaps 
a  smaller  proportion  of  neurasthenics,  are  content  to  drift  passively,  and 
so  to  save  themselves  from  being  depressed  by  their  lack  of  success; 
and  that,  on  the  other  hand,  intelligent  neurasthenics  of^en  take  advan- 
tage of  their  logical  capabilities  and  their  acute  sensibilities  to  make  a 
strong  fight  for  the  preservation  of  their  will  and  courage,  and  strive  to 
lose  tnemselves  in  their  true  and  best  interests,  with  the  result  of  redu- 
cing their  ineffectiveness  to  the  limits  fixed  by  the  amount  of  their 
original  and  actual  lack  of  endurance. 

It  is  this  end  which  patient  and  physician  alike  should  strive  to  reach, 
and  it  is  the  possibility  of  attaining  it  which  justifies  a  careful  study  of 
each  patient^s  mental  peculiarities  with  a  view  to  his  mental  education. 
In  the  end,  if  the  education  is  to  be  successful,  it  must  be  carried  to  the 
point  that  the  necessity  of  the  struggle  is  not  always  present  as  a  drag- 
weight  in  the  patient's  mind,  but  has  given  place  to  an  instinctive  accept- 
ance of  necessary  limitations,  and  a  habit  of  husbanding  and  utilizing 
force  on  a  basis  of  cheerfulness  and  wide  interests. 

It  is  also  important  to  remember  that  the  hypochondriacal  and  de- 
pressive thoughts  and  fears  which  so  afflict  neurasthenics,  and  make  them 
dread  insanity  or  reproach  themselves  with  weak-mindedness,  are,  as 
has  been  said,  unlike  the  imperative  conception  of  the  insane  person,  in 
being  secondary  and  relatively  superficial,  and  so  also  relatively  easy 
to  throw  off,  for  a  time  at  least.     They  are  thoughts  and  fears  or  imac^ 
inings   such  as  pass  through  the   minds  of  healthy  persons  in  idle 
moments,  but  are  soon  dismissed.     It  is  only  because  of  his  general 
state  of  anxiety  that  the  neurasthenic  thinks  that  in  his  case  they  have 
some  more  definite  significance.     If  such  a  person  can  once  persuade 
himself  that  he  has  the  same  right  with  a  healthy  person  to  think  oi 
bridges  and  towers  as  places  from  which  people  sometimes  jump,  or 
that  razors  are  sometimes  used  for  illegitimate  purposes,  while  rew^ix- 
ing  that  the  danger  does  not  exist  for  him,  he  has  made  a  solid  gain  in 
control. 

It  is  perhaps  an  instinctive  desire  to  find  relief  from  painful  and 
distressing  thoughts  and  emotions  that  leads  neurasthenic  patients  to 
foster  a  habit  of  keeping  the  mind  blank,  and  this  increases  a  tendency, 
already  present,  to  limitation  of  the  field  of  consciousness. 

Those  who  have  followed  the  psychological  literature  of  the  past 
decade  know  that  this  limitation  of  the  field  of  consciousness,  whether 
primary  (Janet)  or  induced  by  ansesthesia  (Sollier),  is  a  characteristic 
mark  of  hysteria.  The  limitation  in  the  case  of  neurasthenia  is  1^ 
marked  and  less  prominent  than  this,  and  more  within  the  patient's 
knowledge,  but  nevertheless  does  exist. 

Disorders  of  Sleep. — These  often  usher  in  the  chronic  neurasthenic 
condition,  and  remain  one  of  its  most  trying  symptoms,  always  thread 
ening  to  lead  the  way  to  worse  things,  which,  however,  strangely  enough) 
often  fail  to  appear. 

Not  every  chronic  insomniac,  it  should  be  remembered,  is  a  neuras- 
thenic, for  the  disorder  may  show  itself  as  an  isolated  symptom  in  • 
person  perhaps  almost  always  of  neuropathic  parentage,  but  not  neces- 
sarily showing  typical  symptoms  of  neurasthenia. 
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The  varieties  of  insomnia  an<!  tly.ssoninia  are  manifold,  and  their 
immeiliate  causes  are  variuu.s.  In  so  far  as  they  bring  siK-eial  indica- 
tions for  trpAtment  they  will  be  refen-ed  to  under  that  head  (see  p.  593), 
and  only  a  few  peeuliarities  of  the  symptoms  need  be  nientionod  here. 
One  of  the  mast  striking  of  these  is  the  nnretVeshing  tjnality  of  the 
sleep  wlion  it  does  eonie,  esj)ccially  tliat  tif  a  nap  taken  in  the  daytime. 
The  early  morning  hours  are  a  trying  time  to  neuraslhenirs,  as  to  many 
melaneholie  patients,  though  sometimes  the  cokl  bath  brings  prompt 
relief.  This  inabiUty  to  get  refreshment  is  sometimes  due  to  the  faet 
that  the  patient  is  so  far  in  arrears  for  sleep,  but  it  sometimes  oecurs 
when  he  sleeps  regularly  and  even  with  tniusual  heaviness.  1  have  in 
mind  a  typieal  ease  of  ehrotnc  neunisthenia  in  a  man  of  early  middle 
life  and  presenting  the  apiH'arance  nf  bhH)ming  bt-alth.  In  his  ease,  as 
sometimes  happens,  a  fet-ling  of  drowsiness  is  almost  always  present, 
making  reading  or  writing  almost  impossible  and  snggi^sting  strongly 
the  aetion  of  a  nareotie.  Haig  has  snggested  tliat  symptoms  of  tliis 
class  may,  in  fact,  he  due  to  urie  acid,  and  points  ont  thut  tin'  amount 
of  this  snbstanee  in  the  bhxid  is  iirobably  greatest  in  the  morning  when 
the  bhKKl  is  alkaline.  Bnt  demoustnitions  of  this  hypotliL'sis — imjiort- 
ant  as  the  snbjeet  is — are  t>)r  the  future,  and  it  is  eertain  that  changes 
of  diet,  such  as  Haig  suggests,  often  fail  to  give  relief.  (See  under 
Etioh^gy,  p.  Oo6.) 

F^K*  notes  that  the  reaetion-ttme,  even  with  healthy  persons,  diws 
not  reach  its  greatest  rapidity  till  the  stinudating  itrtluenee  of  light  and 
heat  ha^  operateei  ior  some  time,  an<l  nocturnal  paralysis  and  morning  tire 

»aie  explained  by  him  as  cxaggorattni  phrnomena  i>f  this  sort.' 
The  frequent  o<icurrenee  of  troiildt'd  dreams,  that  rt^eall  the  jwrsist- 
cnt  vexing  thoughts  which  keep  neurastlienie  patients  awake  after  going  to 
bed,  testiiieiJ  to  the  partial  character  of  the  sleep  when  it  (h>es  occur.  It  is 
to  be  noted  that  the  loss  of  sleep,  of  wliich  some  patients  complain  so 
much,  may  leave  them,  nevertheless,  M'ith  nutrition  and  functions  nnim- 
pairtHl.  in  short,  it  is  often  light  sleep  rather  than  short  sleep  from 
which  they  suft'er. 

A  really  sleepless  night  often  has  a  similar  effect  to  a  prostrating 
emotion  in  interfering  with  the  tone  of  the  arterial  system  and  with  the 
aetion  of  the  regulatory  a[»]iaratiis  of  the  heart.  The  pnlse-nite  is 
raise<l  for  a  day  or  more,  the  heart  may  hmit  irn^gularly,  flnsliing  and 
chilliness  <x'cnr  more  readily,  and  sometimes  there  is  an  almndant  flow  of 
limpid  urine,  as  ai\er  nervous  attacks  of  other  sorts.  Sometimes,  how- 
ever— find  here  the  C4inse  of  the  attack  has  a  determining  influence — 
the  effect  of  the  loss  of  sleep  is  less  fi^lt  the  day  immediately  following 
than  at  a  later  time,  pn)bably  because  of  what  Cowles  has  called  the 
"anaesthesia  of  fatigue,"  an  imjtortant  and  frequent  symptom. 

Attacks  of  insomnia,  like  many  iither  symptoms  of  neunisthenia,  are 
apt  to  occur  with  a  certain  tiegrce  oi'  peritxlicity,  w  hich.  ho%vevcr,  is  liable  to 
be  broken  in  a  favorable  or  unfavorable  sense  by  influences  of  many  sorts. 

Vasomotor  disorders,^  to  one  form  of  which  attention  has  just  been 

'  Cit€<l  by  Iier)|{^[riJm :  Am.  Journ.  Pfi/rlt'ylttffy,  Jan..  18S»4,  No.  2,  p.  2<>4. 

'  Iini>ortRnt  sliulies  aa  to  the  vasomotor  and  cardiac  disorders*  in  neurjistlienia  are 
giren  ^^y  Lowenfeld  in  hw  <Jitjrr.tivt  Zriclun  (hr  A'f iirfi*/lA«/»»>, Miinchen,  1892,  Tlie  work 
of  Lehr  {Die  nervUse  Uennchwdche)  Uiere  referred  to  is  especlttUy  noteworthy. 
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called,  are  of  fundamental  significance  in  neurasthenia,  and  when  the 
habit  of  their  occurrence  has  become  established  it  goes  far  toward 
intensifying  various  symptoms  and  opposing  the  restoration  of  health. 
The  intimate  relation  of  vasomotor  changes  throughout  the  body  to 
cerebral  activity,  especially  of  the  emotional  sort,  is  familiar  to  even' 
one,  and  the  simpler  and  commoner  vascular  disorders  of  neurasthenia 
present  phenomena  of  these  sorts  in  an  exaggerated  form.  Flushing 
of  the  face  and  head  and  ears  occurs  with  undue  readiness,  and  may  be 
almost  habitual  or  may  alternate  with  pallor.  The  congestion  of  the 
conjunctiva  may  lead  to  low  grades  of  inflammation,  and  the  catarrh  of 
the  naso-pharynx  which  is  so  common  is  perhaps  due  in  part  to  this 
cause.  Every  species  of  local  irregularity  of  the  circulation  is  observed, 
varying  with  the  case  and  special  conditions.  The  extremities  are 
usually  cold,  but  sometimes  hot  and  flushed,  and  unilateral  disturbances 
of  either  sort  may  occur. 

It  would  be  impossible  to  utilize  here  the  immense  number  of  inter- 
esting   details  as  regards  the  vasomotor    condition  which    have  been 
collected  by  the  many  students  of  neurasthenia,  and  only  the  principal 
types  and  tendencies  can  be  noted.     Such  are--(l)  an  entire  freedom 
from  such  disorders.     This  is  observable  in  light  cases  and  where  robust 
conditions  of  general  nutrition  prevail,  but  is,  on  \he  whole,  rather 
rare ;  (2)  exaggerations  of  the  various  peculiarities  of  circulation  met 
with  among  healthy  persons  (flushed  or  pale  skin,  excessive  emotional 
reactions,  red  ears,  etc.) ;  (3)  the  type  characteristic  of  generally  impaired 
asthenic  nutrition ;  (4)  the  types  characterized  by  special  abnormalities 
of  reaction  (cramp-like  contractions  of  vessels  after  cold  baths,  persist- 
ence of  local  vascular  dilatations,  as  in  dermography,  "  dead  fingers," 
unilateral  disorders  of  circulation) ;  (5)  marked  and  more  or  less  per- 
manent dilatation  of  even  large  arteries,  associated  with   distressing 
pulsation.     Dana  *  has  described  interesting  cases  of  this  sort,  in  one  of 
which  the  internal  carotid  of  one  side  was  tied  for  relief  of  pulsation  in 
the  head,  and  with  good  effect. 

It  should  be  noted  that,  as  throughout  the  history  of  neurasthenia, 
these  s[)ecial  symptoms  bear  no  fixed  relation  to  the  other  phenomena  of 
the  case.  As  regards  the  pulse,  it  has  already  been  said  (Etiology)  that 
high-tension  pulses  are  often  met  with,  but  this  is  not  invariably 
true,  and  the  tension  may  even  be  habitually  low.  It  is  common  enough 
to  see  neurasthenics,  generally  men  of  spare  habit,  with  thin  faces  and 
tortuous  temporals,  whose  pulses  seem  to  bear  out  Lowenfeld's  opinion 
that  conditions  of  premature  senility  are  present.  Von  Basch  *  docs  not 
agree  that  this  form  of  tortuousness,  even  when  associated  with  high 
tension,  necessarily  means  arterio-sclerosis,  and  it  is  my  own  opinion 
that  when  this  is  present  the  case  was  usually,  from  the  outset,  some- 
thing more  than  one  of  neurasthenia.  Finally,  it  should  be  remembered 
that  patients  often  complain  of  pulsation  when  nothing  abnormal  ®n 
be  detected  by  the  finger,  so  that  local  or  central  nervous  hyperexcito- 
bility  must  be  assumed  to  be  })resent.  The  tinnitus  of  neurasthenics  is 
partly  referable  to  this  cause,  though  it  is  more  than  probable  that  actual 
vascular  dilatation  plays  an  important  part.     These  abnormal  vascular 

*  "  Pulsating  Neurasthenia,"  Joum.  of  Am.  Med,  Aasoc,  Jan.,  1895. 
'  Arteriorhigosis, 
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conditions  and  reactions  probably  eharactcrize  the  circulation  of  the 
viscera  and  account  fur  tsutne  of  their  disi>rders, 

Anjel  *  publishetl  in  1894  .sonic  experiments  well  worthy  of  repeti- 
tion which  ricemed  to  show  tliat  the  ^enenil  tentleney  to  irritable  weak- 
■  ness  affects  the  vaifiomotor  centres  in  siwh  a  way  that  the   stinuilns  of 
Pleervbral  activity  cauM^s  a  eimvulsive  res]H>nsc,  wliile,  on  tlie  otiier  hand, 
the  conditions  required  fr»r  [KTsi^tent  mental  action  are  not    a^sisured. 
Using  the  pletliysnmgniph  of  Mosso,  by  whicli  the  ehan^es  in  the 
circulation  of  the  arm  can   be  accurately  measured,  Anjel   found  that, 
whereas  in  health  mental  activity,  whether  enn)tional  or  intellectual, 
incpeaHes  the  flow  of  bhMxl  to  the  brain  at  the   expense  of  tliat  of  the 
rest  of  the  btnly,  this  readjustiuent  faik,  under  the  ordinary  conditions 
of  the  experiment,  to  uccur  durinfj  neurasthenic  states.     Further  obser- 
I^Vations  showed  that  this  failure  was  due  to  the  fact   that  the  nervous 
^arrangements  regidatiuj;:  the  action  of  the  vasomotor  nerves  in  relation 
to  cerebral  operations  are  so  excitiiblc  and  mobile  in  severe  and  acute 
Lueurasthenic  states  that  the  vasomotfir  centres  do  not  Iiave  their  normal 
one  and  power  or  response.     Tlie  cx[MTiment  is,  so  to  speak^  over  Ix'fore 
he  observation  can  bejrin.     If  special   means  are  taken  to  increase  the 
one  of  the  vasomotor  system,  irsuits  more  hke  the  normal  luv  obtained. 
These  ex|)eriments  not  only  ^^ive  an   exceileut   picture  of  the  tyiiical 
eurasthenic  reaction  in  genenil,  but  they  inrlie^ite  a  rea.sonable  exphma- 
^on  of  some  of  the  most  typical  symptoms.     They  jwint,  at  the  sjime 
le,  to  the  im[K»rtiince,  as  regards  treatment,  of  influences  addressed  to 
^    creasing  the  tonicity  of  the  vasouiotor  centres,  and  also  €>f  the  avoid- 
^luse  of  tile  emotional  stimuli  which  are  so  prone  to  excite  these  morbid 

Ccular  res|M^nses. 
Anjel  also  found  that  these  morbi<l  reactions  were  most  marked  In 
mornino:,  and  esjxH'ially  before  eating,  and  sujjgests  that  tlie  fatigue 
^nd    lassitude  of  the  early  hours  of  the  day  are  pirtly  refenible  to  this 
impaired  circulation  of  the  brain.      It  must,  of  course,  be  admitted,  as 
*egan.Ls  these  suggestive  observations,  that  the  neurasthenic  conditions 
to  "which  Anjel   refers  are  relatively  acute  and  severe.     Nevertheless, 
^Bcnte  fatigue  <x!curs  so   readily  with  some  neurasthenics  that   it    may 
^bmost  he  regarde<l  as  habitual.     The  value  of  these  observations  is  also 
^reinforced  by  the  result  of  tliose  of  (xeorge  OHver,*  who  found  that  the 
effects  of  posture  on  the   size  of  the  periphend  arteries  is  ditlerent  in 
■fefithenic  states  from  wliat  it  is  in  health.     Ordinarily,  the  calibre  of  the 
Hradial  arteries  diminishes  under  the  influence  of  recumbency  and  increases 
when  the  patient  stands.      In  asthenic  states  the  radial  artery  is  small 
in  the  upright  position,  and  genendly  increases  when  the   jjatient  lies 
down,  pmbably,  Oliver  thinks,  beciiuse  of  the  contractif»n  of  the  arteri- 
oles.     These  vasi'ular  iwculijiritics  are  jx>r]iaps  not  so   eliaracteristic  of 
liennisthenia  in  itself  as  of  conditions  which  fmpiently  occur  iit  neuras- 
lienic  ]»atient,s ;  and  |K'rhaps  the  same   may   be  saiil  t>f  the  iinp>i>rtaDt 
(liservations    showing   that  the  pulsc-tcusion  of   neurasthenics  is  fre- 
Iqnentlj  high  (Webber,  Edes,  L(V\veufchl,  and  others), 

'  Arrh^/ur  Pt}/chiatri>%  ete,,  vol.  xv. 

•  JhJa^qriurpnff,  London.  1895.     The  wirne  writer  has  also  hroupht  forward  in  a  ret^nt 
|^ress*B  (  Lnncrt,  18i»6)  fact,a  of  miith  itn|Kirtflnce  with  relation  to  the  vasomotor 
Eof  the  abloniinal  vesaels  and  their  failure  in  a^ithenie  states. 
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The  vascular  relaxation  which  occurs  so  readily  in  neurasthenia 
eoTuetimes  leads  lo  Q?denia,  aud,  probably,  at  least  contributes  to  tlv 
oociirrencc  of  nervous  diarrhoea.  Any  one  who  is  interested  to  utili;r 
further  the  studies  whieh  liave  been  made  with  re^ird  to  fatigue  will 
find  much  that  is  of  interest  whieh  cannot  be  referred  to  here.' 

To  one  who  does  so  tiic  necessity  for  caution  in  drawing  coDcluHfni* 
will  become  apjwirent.  It  apjx^ars,  for  example,  tl»at  under  certain  cod- 
ditions  the  bniin  may  work  actively  for  a  time  indei>endently  <if  the 
ordinarj'  stimulus  of  the  circulation  ;  also,  t!mt  the  Mosso  reaction  di»> 
not  invariably  ir»ceur  in  health,  since  pleasurable  emotions  may  cause  an 
increase,  instead  of  a  decrease,  in  the  jK'riphend  circulation  (F^W^). 

Cardiac  disturbances  are  likewise  ciunmon,  and  obey  the  gemTil 
rule  of  neurasthenic  disorders  j  that  is,  impairments  of  tJie  higher  inhihi- 
tory  functions  show  themselves  first,  and  then  come  disturbances  of  tie 
automatic  anpanitus,  until  tinally  "  habit**  disorders  may  become  estab- 
lished wluch  may  dominate  the  whole  symptom -eomydex  of  the  case, 

Pafpitaf Jan  it^  thv  most  common  symptom,  then  irregularity,  p<om<'- 
timeswith  prjceordial  or  sternal  distress  or  tenderness,  while  occasionally, 
but  rarely,  abnormal  slowness  of  the  heart  beat  is  seen. 

These  affections  wcur  under  the  form  of  abnormal  responses  to 
epeeial  excitations  or  Iwcome  habitual  for  a  longer  or  shorter  period,  w 
that,  lor  example,  tln'  ]«u!se  may  l:*e  constantly  rapid  or  intermitlenL 
Complex  attacks,  in  which  acute  ami  ititense  general  distress  and  nen'ou^ 
ness,  with  asthmatic  or  sigliing  re>i]nration  or  dyspnoea  and  faintnessair 
prominent,  sometimes  tx^ctir,  or  pnecordial  sensations  of  jxiinful  chawo- 
ter  and  distiirlted  action  of  the  heart  may  form  the  central  ffH^n"' 
In  one  case  where  I  was  able  to  have  some  of  these  attacki*  cur 
watched  no  constant  change  could  hv  noteil  in  the  radial  pulse,  tli'ju^^i 
sometimes  real  palpitation  was  present.  In  another  case  ihei^e  at{;ui> 
came  on  at  times  so  suddenly  as  to  suggest  epilepsy, 

"  Ffihe  angina  fievforh;*  strongly  suggesting  structoral  disorders  of 
the  heart  and  making  exertion  impossible,  may  occur  occasionfllly  or 
recur  |K.Tsistent!y  during  prolonged  states  of  neurasthenic  <lebility  of 
high  grade. 

Finally,  the  canliac,  like  the  vascular,  dis«irders  are  thought  by 
patients  ti>  l>e  preseut  oftener  than  ifiey  really  exist,  because  of  hyper- 
aesthetic  conditions  of  the  central  or  |)eriplu'r4d  nerviuis  system. 

I  have  often  noticeil  that  the  familiar  systolic  whiff,  due  presumahly 
to  the  displacement  of  air  in  the  lungs,  is  heartl  much  oftener  with 
young,  nervous  patients  with  thin  chest- wall  tlian  with  more  rohtbt 
persnns,  and  I  have  learned  that  the  same  observation  has  liccii  ro»»le 
elsewhere. 

An  extended  statement  of  the  cardiac  disorders  and  their  ciutcnfl^ 
may  be  disjK'nscd  with  here,  because  these  affections  arc  now  b»t 
studied  and  destrtbeil,  at  least  in  their  severer  form.s,  by  those  wiw 
devote  themselves  to  diseases  of  the  heart. 

It  nuiy  be  said,  however,  that  structural  changes  of  serious  ain"On^ 
are  a  rare  rnitcome  of  the  disoitlers  of  innervation,  though  the  latter  n" 
doubt  act  now  and  then  ascontrihutive  causes. 

Disorders  of  Digestion. — On  the  grounds  just  cited  we  may  *li^ 

'  See  Bergstrom,  toe  eiL,  and  F6r^,  PaUk.  de$  Emotiona. 
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ire  ourselves  a  lengthy  discussion  of  the  neurasthenic  disorders  of  the 
iif/fiiiire  tract.  Their  very  fri^qticncy  and  importance  Itn^i  niiulc  them 
ihjccts  of  i^tudy  for  every  pliysician,  and  in  the  niomijjitijths  ujion 
ij^*stion  tlieir  relations  u\ym\  other  dit^esttve  disturlwrnees  an^  fnlly  cim- 
lidenxl.  It  is  now  ii  matter  of  common  knowledge  that  with  ncnr- 
sthenic  jxitients  distress  thiring  the  digestive  proces:^  is  not  nece."*sarily 
Ittended  hy  a  eorresnondinp:  ineffectiveness  of  the  function,  as  indicated 
»y  observations  witii  the  ^toniach-tul)c  ;  wliile,  on  the  other  hand,  it 
nnfit  l>e  ^aid  that  the  presen<'e  of  nenrastiicnia  cxchides  the  pnssiliiiity 
>f  the  c»ccurrence  of  any  or  all  of  the  actual  changes,  such  as  hyiKT- 
idity  or  insufficiency  of  the  secretions,  or  a  lack  of  motor  reactions, 
ir  atony,  dilatation,  and  the  ditferent  forras  of  gastric  ciatirrh. 

The  same  is  true  with  regard  to  digestive  functions  of  the  intestines, 
nd  it  must  not  be  forgotten  that  in  the  case  of  both  the  fimctions  of 
»e  bniin,  even  the  higher  functions,  plav  an  imnicnselv  important 
irt. 

Not  only  the  stomach  arnl  the  intestine,  but,  though  to  a  less  degree, 
lie  functions  of  all  the  other  organs  wfuch  are  concerned  in  the  diges- 
•tive  processes,  may  become  ini|>airtHl.     In  some  cases  the  digestive  dis- 
onlers   are   initiated    by  profound    impairment    of  ap(>etite  or  of  the 
|,power  of  retaining  the  food  in  the  stomach,  which  are  of  distinctly 
ifrvchical  origin. 

Bad  cases  of  nervous  indigestion,  even  where  tlie  actual  nutritional 
disorders  of  the  gastric  and  intestinal  tracts  are  not  of  serious  degree, 
may  be  among  the  most  <langerous  and  difficult  cases  with  which  the 
liysician  has  to  deal,  so  extreme  and  fiir-reaching  are  the  prostration 
the  nervous  forces  and  of  the  general  nutrition. 

The  form  of  the  neurasthenic  complex  which  is  associated  with  pro- 
[?te<l  indigestion,  esjiccially  if  that  be  in  the  form  of  intestinal  cjitarrh, 
somewhat  peculiar,  in  consecpienee  of  the  intimate  relationship  which 
between   the  digestive  fmiction  and  emoti(Hial   state,  and  also, 
crhaps,  because  of  the  susceptibility  f>f  the  neurasthenic  nervous  sys- 
»m  to  the  toxic  sobstunccs  set  free  in  the  intestine.     Profound  hojre- 
lessnes3  is  not  imcommon  in  such  cases. 

The  mistake  in  practical  diagnosis  in  cases  of  nervous  dys|>epsia  is 
^kely  to  be  that  of  taking  too  narrow  a  view  of  the  relation  of  the  symp- 
[)m8  to  actual  digestive  incomix'tence  on  the  one  hand,  and  to  psychical 
'conditions  on  the  other. 

It  must  not  be  assumed  that  liccanse  the  diagnosis  of  "  nervous 
Jyspepsia"  apjx'ars  well  grounded  the  patient  should  be  al>le  to  digest 
mything  an<l  ever\'thing  with  equal  ease,  even  though  the  test-break- 
fast is  taken  care  of  in  due  course  ;  nor,  on  the  other  hand,  should  it  l>e 
overlooked  that  great  skill,  exjx^rience,  and  patience  arc  often  needed 
for  the  due  recognition  and  management  of  the  psychical  factors  in  a 
given  case.  In  the  fVtrmer  condition  even  stomach-washini:  (jwrhaps 
mainly  on  account  of  the  doochiiig  of  the  wails)  is  sometimes  unexpect- 
edly useful,  while  absolute  isolation  in  bed,  and  even  hypnotic  sugges- 
tion as  a  last  resort,  may  be  rc^jiiircd  for  the  latter. 

The  psychical  inHnence  is  es|iecially  marked  in  exciting  such  symptoms 
sudden  wateiy  diarrhrca,  which  may  ix-cur  in  attacks,  as  a  residt  of 
Limto-siiggestion,  under  trifling  emotional  excitement,  as  an  exaggerated 
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form  of  a  symptom  met  with  in  health,     A  jiatient  now  under  my 
an  intelligent  prnfci^sionnl  niai>,  cannot  put  himself  utiiJcr  any  conditio 
where  a  loose  movement  woiihl  he  t'Oil>arrassing  witiiout  bein^  in  gr 
risk  of  siieh   an    attack — amtther   instance    of  ''asijoeiation   neurr»-i»" 
analogous  ti>  hal>it    pains.     In    similar   manner  absurd   hut   ohstir 
idiosyncrasies  of  appetite  and  digestion  arise.     Thus,  one  of  my  patien 
finds  the  slightest   morsel   of  cheese  to  act  *'  as  a  poison,"  and  ma 
neurasthenics  think  themselves  unable  to  bear  milk.     A  possible  caa 
for  this  latter  jieeuliarity  is  that,  having  taken  milk  in  earlier  day8( 
often  when  they  were  siit!ering  from  indii^estion  and  nervous  s>*niptoni_^ 
they  have  mistaken  juxtapfjsition  for  ciuise,  and  then  have  all owea  auto* 
suggestion  and  errors  of  observation  t<>  do  tlu'  rest. 

For  the  significance  of  etUeroptosis  in  neunisthenia  sec  under  Etiologr, 
p.  558. 

Sexual  diBordere  play  an  immense  part  in  the  etiok^y  and  gvmp 
tomatnlogy  of  neurasthenia,  an<l  nf  late  a  nund)er  of  important  mono 
gniplis  have  been  published,  mainly  in  Germany,  which  deal  wilii  thtf 
relationship. 

We  do  not,  in  neurasthenia,  fnid  the  great  perversion>  of  the  ^xual 
instinct  that  are  met  with  in  states  of  dee|X'r  pyehieal  <h'generatioD,  but 
instead  we  do  see  every  conwivable  disturbance  of  the  diflerent  part*  of  j 
the  sexual   functions,  mixed   in  varying  projmrtions,  but    traceable 
weakness  and  irritability  of  the  sexual  eentiTS  in  the  s]tinal  conl  nn 
tiie  bmin  ;  and  not  only  of  them,  but  also  of  the  functional  centri-s  will 
which  they  stand  ivlated^  the  vasomot<jr  and  cardiac,  the  rePpinUMiTj 
the  urinary,  the  intestinal.     Furthermore,  the  emotional  relations 
the    sexual  function  are  so  widespread  that  the   mental  disi^nlers 
sexual   neiirasthenies  are  especially  severe  and  numerous,  var>'ing  fn 
hyjMM'honilriacid  depression  to  serious  imjM'rative  conoeptiong. 

Most  of  thesi'xnal  ^^ymptoms  are  so  well  known  that  only  refercn 
to  the  tendencies  which  are  at  work  will  be  neetled.     The  simpler  f<ir 
are  exaggerated  jjictures  of  normal  |»ecidiarities.     Excessive  reactiot 
of  the  general  nervous  functions  mark  the  onset  of  pul)erty.     Noctur 
emissions,  with   or  without  a  basis  of  masturbation,  may  occur 
abnormal  frequency  and  leail  to  the  more  important  forms  of  spemit 
orrhtea  and  prostatic  irritation.     Sexual  desire  is  sometimes  deficie 
but  usually  easily  excited,  while  sexual  capacity  is  |KM)r  and  often  eat 
to  disappear  in  middle  life,  and   tlie  sexual    act  is  frequently  undi 
depressing  in  its  effects.     Sexual  irritability  may  disturb  sleep,  and 
adds  one  centre  of  disturbance  the  nmre  to  the  many  that  exist,  at  le 
where  jw^rsistent  irritations  of  the  genital  tract  are  present,  from  whi 
circles  of  emotional  disorders  spread. 

Tlie  sexual   functions  play  sucfi  an  immense  part  in  the  cniotic 
lift-  of  many  individuals,  and  their  exercise  is  so  often  the  cause  of 
siderable  temi*oniry  exhaustion,  that  it  is  not  surprising  to  find  tl: 
disordei-s  recognized  as  potent  causes  of  many  psycho-neuroses.  AiVitl 
the  past  few  years  sevenil  large  and  important  monogpapijs  have  U 
writtt-n  u\Mm  this  subject,  csmvially  by  German  physi«'ians,  but  all 
can  be  atteniptfcl  here  is  to  indicate  tlie   lines   ujK>n  which  pr 
being  made. 

The  sexual  instincts,  tliough  not  consciously  recognized  as  such,  «w 
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the  Ijasis  of  much  of  the  emotional  instability  of  early  piil^rty  and 
uuddle  life,  not  to  speak  of  the  fact  that  they  are  the  jiriiieijml  ha.sis  of 
Hpiarria^e,  and  responsJible,  directly  or  indirectly,  fur  th<>  vast  iiitliiences 
H^r  g«MMj  and  evil  which  that  slate  introduces  or  wliieh  cluster  anmud 
Mlie  unconsummated  desires  and  hojws  of  new  nianfuxKl  and  wtmian- 
hoofl. 

It  U  impirlant,  and  ycl  difficult,  in  attempting  to  define  the  true 
luence  ot  tsexual  disorders  as  causes  of  netirastiienia,  to  separate  the 
of  the  sexual  fuoctiims,  re^^arded  as  pitrely  physii4ogical  pro- 
froni  those  of  the  emotional  states  asswiated  with  them. 
This  is  eminently  true  of  itituttirhatimt,  bnt  the  Im'sI  modem  opinion 
is  in  tavor  of  the  view  that  if  it  was  jxissible  to  sepamte  the  act  itself 
from  the  sense  of  wrong-th ling  and  humiliation  and  unfavorable  engross- 
ment of  tliought,  it  would  not  be  more,  perhaps  less,  injurious  than 
sexual  intercourse  of  the  ssime  amtnint^ — a  matter  to  be  decided  for  each 
special  c^se.  The  same  is  true  of  aemiiial  emimionMj  but  in  both  cases 
it  is  certainly  true  that  after  a  time  a  highly  morbid  irritability  t»f  lower 
Iiigher  nervous  centres  may  be  set  up,  which  is  both  a  sign  and  cause 
exhauslion. 

Similarly,  throughout  the  peritid  of  "  engagement  "  prejianitory  to 

irriage,  and  throughout  marrietl  life,  every  degree  and  kind  of  sexual 

Ecitement  whicli  is  notably  in  excess  of  that  which  is  necessary  for  the 

aintenance  and  mmlerate  exercise  of  the  function  is,  in  projMjrtion  to 

amount,  injurious  to  the  robustness  of  the  nervous  system  in  all  its 

part.s,  though  at  the  same  time  this  injur\"  need  not  be  uf  gi*eat  amount, 

and  U  materially  accentuated   by  morbid  self-repr<Kiches   leading  to  no 

result.      It  may  l>e  p'rmissible  to  anticipute  the  section  on  Treatment 

■p  the  extent  of  saying  that  the   patient  or  physician  who  Jfinds  birtisflf 

^■>nfn)nted  by  sexual  disorder,  calling  for  treatment  by  self-contrul,  will 

He  bound  to  fail  if  he  neglects  to  estimate  the  strength  of  the  instinct 

^bith  which  he  has  to  deal,  and  to  equip  himself  correspondingly  for  the 

Hitempt. 

^  It  is  important  to  iiote  that  the  momentum  of  an  unnaturally  strong 
sexual  instinct,  and  the  diHiculty  of  controlling  it,  become  all  the  greater 
from  the  fact  tiiat  after  a  time  itleails  to  functional  disorders  of  the  heart 
and  vasomotor  system,  occurring  in  <x'casional  outbreaks,  and  seriously 
disturbs  sleep  and  other  ftnictions,  thougli  these  affections  maybe,  at  the 
same  time,  indej)emlent  of  conscious  excitement. 

Force<l  or  voluntftry  (ibdhwure  from  seximf  intercoitme  occasionally, 
^ough  rarely  in  normal  individuals,  accentuates  neurasthenia,  and 
npotence  leads  indirectly  to  the  same  result. 

The  iu-ximi  perverxiofiM  nect]  not  be  studied  here,  as  the  psy«'hop{Uhic 

Jisorders  with  which    they  are  asstwiated  are  usually  far  more  serious 

in  simple  neuraMhenia.     (See  Sexual   Psychoses.)     It  is  only  neces- 

iry  to  say  that  they  should  not  be  considered  as  manifestations  of  a  fatal- 

iltic  and  implaciililc  destiny,  but  a>  liabits  growing  easilv  on  a  morbid 

oil,  but  often  preventable  and  curable,  and  of^so  to  speak — accidental 

origin. 

Head-pressure  and  Headache  :  Backache  ;  Ovarian  Pains ;  Mus- 
cular PaiiiB;  Joint  Pains;  "Habit "'  Pains  ;  Parsesthesias. — »Sensory 
symptoms  of  these    different    classes    are    eminently  characteristic  of 
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Deurasthenia.  The  tormenting  sense  of  pressure  referred  to  the  Wk 
of  the  heml,  the  vertex,  tlie  temples,  the  orbits,  is  almoist  invariaUlv 
present,  either  constantly  or  chi ring  times  of  fatigue  ami  i^train,  IV 
cause  is  unknown,  and  nothing  is  gaiue<I  by  a.ssumiug  congestion  or 
anaemia.  The  l)^e&^ure  is  often  associatiHl  witli  temierue^^s  of  muK-lrvi 
and  with  ereaking  verteljral  articulations,  or  may  be  exchanged  I'ht 
^ensyitions  of  burning  or,  more  rarely ^  of  cold.  Sometimes  tlie  entire 
head  feels  as  if  compressed  in  an  iron  helmet  (Charcot),  while  at  the 
same  time  streams  of  pain  invade  the  back  of  the  neck,  the  eyes,  the 
ears,  the  throat.  A  patient  under  my  care  has  suffered  intensely  in 
this  way  for  months  without  ioterndssion  except  at  night  (for  ibi-sc 
sensations  rarely  disturb  sleep),  although  but  few  other  special,  localized 
signs  of  neurasthenia  are  present. 

The  distressing  backache,  of  w^liich  "  spinal  irritation  "  is  the  scve^ 
est  form,  the  eoecygo<lynia,  the  ovarian  jKiins,  need  but  to  be  njeiitioned. 

The  least  familiar  point  with  regjird  to  them  is  tlmt,  like  all  thp 
other  symptoms  of  neurasthenia,  either  one  of  these  may  take  on  a 
preponderating  importance,  so  that  unless  a  close  exannnation  ij-  made 
It  may  seem  to  stand  alone  and  to  indicate  some  local  disease.  Thvs' 
painful  affections,  and  others  like  them,  shade  into  the  *^  habU*^  jxmHy 
a  name  which  is  especially  fitting  for  the  localized  |Kuns,  not  othcn>'i*<' 
classified,  that  afleet  one  or  another  jKirt  of  the  bwly  where  gome  hxnJ 
disturbance — a  sprain,  an  inflamnuitioi> — has  Wen  presi'nt,  Imt  Ims 
jiassed  aw^ay.  They  are  of  psychic  origin,  and  so  might  be  calio<l  hys- 
terical, but  they  occur  in  typical  cases  of  neurasthenia. 

In  like  manner,  the  liack,  the  coccyx,  the  lindjs,  ciiest,  the  alxloraen 
may  be  the  seat  of  tenacious  habit  pains  due  sometimes  to  a  local  caurt 
long  since  banished.  It  has  already  I  tec  n  noted  that  the  intens*^  ^n?*" 
of  fatigue  which  sometimes  conies  on  so  sutldenly  and  on  such  ^^IvM 
provocation  may  l>e  a  habit  pain  of  tins  order. 

Johii  paitm  and  muwk  pmtiH  mav  iH-hmg  in  a    somewlmt   differci 
categoiy.     Inflammations  of  low  gratle  about  the  joints  ("  artliritirtn 
especially  the  finger-joints,  belong  to  the  nutritive  disordei*s  of  ne' 
thenic  origin,  and  so  also  do  pseudo-rheumatic  affections  of  the  raui 
or  muscular  nerves,  which  sch'ui  to  underlie  tlie  very  common  muftcnV 
tenderness  and  soreness  which  is  increase<l  by  bail  weather  and  tatigu*- 

In  certain  cases,  however,  of  which  I  have  seen  tw*o  mark*^ 
examples,  the  slightest  muscular  exertion  may  bring  on  severe  musculo 
aching,  not  of  inflammatory  origin,  which  is  very  slow  to  subside.  X*  * 
patient  to  whose  ease  1  mainly  refer  has  Ijeen  almost  a  pris<mer  fory 
on  this  account.  Such  cases  lead  totht^ahinema  r;/f/crf/ (motion  res\ 
by  pain),  so  called   by  Ma'l>ius,  who  first  described  it. 

The  hands  and  feet  of  neurasthenics  become  pare^Uhttic^  or  _ 
sleep,"  on  very  slight  pressure  over  the  nerve  trunks,  and  even  with 
any  very  definite  pressure.  At  times  the  |ianesthesia  may  occupy  ^ 
whole  half  of  the  Ixxly  or  an  arm  and  leg,  a  hand  and  f(K)t.  ()n«'W<>»«* 
\hi  inclined  in  siich  cases  to  make  the  diagnosis  of  hysteria,  but  it  i»~*»ti 
at  least  be  said  that  the  other  symptoms  often  fail  to  bear  out  ci^J^ 
view. 

Affections  Related  to  Sigrht  and  Hearing. — Asthcuopiu^ 
a  basis  of  slight  error  of  refraction  or  weakness  of  the  ocular 
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is  sometimes  so  prominent  a  disorder  that  the  case  appears  to  turn  upon 
rthis  symptom  alone,  thongh  oareful  inqniry  elicits  many  otiiers,  among 
pWhich  photophobia  is  likely  to  be  one.  It  is  genenilly,  to  a  greater  nr 
les8  degree,  a  habit  symptom,  ami  partially  relievable  liy  treatment  of 
which  systematic  training  and  other  forms  of  mental  influence  are 
prominent  parts. 

The  asthenopia  is  probably  sometimes  muscular,  sometimes  of  retinal 
origin,  or  both  sortvS  of  weakness  may  be  combined.  Willtraudt  has 
recently  eallod  attention  to  an  important  test,  wliicb  consists  in  determin- 
ing the  field  of  vision  by  means  of  phosphorescent  disks  in  a  dark  rocmi. 
It  is  found  that  even  with  healthy  jK-rsous  who  have  just  come  in  out  of 
the  light  the  field  of  vision  is  smaller  when  tested  by  the  faint  phosphor- 
escent light  than  it  had  Iwen  in  the  daylight,  but  that  it  returns  in  the 
course  of  ten  or  fifteen  minutes  to  normal  limits.  With  neurasthenics 
and  hysterical  patients  the  restoration  may  take  place  eventually  to  an 
equal  degree,  but  a  much  longer  time,  even  several  hours,  may  be 
required  for  this  result. 

Tinnituif  and  noises  in  the  ht'a(f,  often  associated  with  vertigo,  and 
^raetimes  with  more  or  less  nervous  deafness,  may  be  classified  in 
piuch  the  same  category  with  asthenopia.  The  subject  is  an  ini])ortant 
one,  and  has  lately  lieen  skilfully  treated  in  a  brief  article  by  Cozzulino,^ 
of  which  I  give  a  brief  summary  l>ecausc  of  the  iinjiortanceand  obscur- 
ity of  the  problems  which  come  in  questitm.  Cozzolino  distinguishes 
between  an  idiopathic  oto-neurasthenia,  an  affection  presumably  of  the 
nervous  portion  of  the  auditory  ap|»aratus,  and  a  secondary  form  in 

E"*bich  the  nervous  disturbance  is  associated  with  disease  of  the  middle 
r,  leading  to  changes  in  labyrinthine  pressure.  In  the  idiopathic 
rm  the  symptoms  are  often,  not  always,  bilatend  ;  in  the  seeoudary, 
or,  more  pro|ierly  speak iug,  the  *' associateil,"  form,  unilateral — /.  c.  they 
attjieh  themselves  mainly  to  the  diseaH*.Hl  or  most  diseased  ear. 

There  is  often  iiyperacusis  (corresiwnding  to  photophobia)  in  the 
essential  form,  and  vertigo  varying  in  severity  from  a  slight  to  an  intense 
degree  and  occurring  sometimes  in  violent  paroxysms  (M^ni^re).  This 
form  is  hut  slightly  amenable  to  treatment,  while  the  secondary  form  is 
more  apt  to  be  associated  with  general  ncurastlienic  symptoms  (cerebro- 
cardiac  form),  and,  like  them,  to  be  in  some  degree  susceptible  of  cure. 
The  slighter  attacks  of  vertigo  in  these  eases  are  not  unlike  those  of 
pure  neurasthenia,  and,  in  fact,  even  when  the  middle-car  disease  exists, 
it  18  to  the  neurasthenic  tcndeney  that  the  vertigo  is  mainly  due.  In 
general  the  bad  forms  of  vertigo  are  signs  of  a  degenerate  brain. 

The  "secondary"  form  of  olo-ueuntsthenia  is  apt  to  be  assm-iated 
with  the  '*  helmet  sensation,"  and  is  a  cause  of  mental  depression, 

Vvft'njQ  is  a  troublesome  symptom  and  presents  itself  in  a  variety 
of  forms.  It  may  closely  simulate  the  reflex  vertigo  of  aural  disease, 
or  may  be  based  upon  slight  degrees  of  this  afleetion,  or  may  be  asso- 
ciated with  psychifral  states  like  embarrassment  or  inability  to  trust  one's 
self  on  high  places.  Again,  it  may  be  brought  on  by  slight  disortlers 
of  dig€'Stion,  disturbances  of  the  action  of  the  heart,  eye-strain  of  differ- 
ent sorts,  or  by  forced  p<:»sition  of  the  head  or  sudden  movements  of 


body. 
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It  will  bo  seen  that  mo.<*t  of  these  forms  merge  into  those  which  may 
occur  iimlcr  special  conditions  in  health,  anil,  indeed,  a  healthy  Mr^m 
may  make  the  observation,  if  he  stands  upmn  a  high  place,  that  ho  t'an 
bring  on  or  dissipate,  at  will,  a  tendency  to  be  dizzy  or  not,  br  leoding 
himself  to  one  or  another  set  of  thoughts. 

The  %'ertigo  may,  in  exceptional  cases,  be  so  severe  as  to  cawfie  the 
patient  to  stagger  or  even  fall,  but  generally  it  consists  in  an  anuoyinc 
sense  of  giddiness,  the  worst  feature  of  wliieh  is  it  absorbs  the  patient's 
attention  and  increases  a  tendency  to  hypot^hondriasis. 

The  rolitiojml  motor  ftinrtioitu  are  nc*t  exempt  from  signs  of  weak- 
ness Avhich  may  strike  at  the  whole  nervous  system,  now  here,  now 
there,  with  sjiecial  force.  Here  also  a  great  variety  of  forms  occur  in 
which  sometimes  the  sense  of  weakness — /.  e.  the  more  psychical  furw 
— predominates,  while  in  other  cases  the  trouble  seems  to  lie  less  in  the 
sensations  of  the  patient  than  in  the  inefficiency  of  the  spinal  or  pe- 
riphend  motfir  pnx'esses.  The  motor  weakness  may  go  so  far,  a.*  in  a 
ciise  formerly  under  my  care,  that  a  walk  of  a  dozen  rcxls  or  the  u*eof 
the  arms  in  driving  may  give  rise  to  a  {>ainful  prostration  ;  and  the* 
cases  [K*rhaps  form  a  connecting  link  with  those  described  by  Mrpbius 
under  tlie  name  of  akinesia  algera,  or  muscular  inefficiency  induced  hj 
pain.  Cases  also  occur,  of  which  I  have  seen  two  striking  instance*, 
where  an  extraonliiiary  exhaustion  on  muscular  effort  oc<'urs,  not  neces- 
sarily ass^wiatcd  either  with  pain  or  with  the  usual  symptoms  of  chnmic 
neurasthenia  to  any  high  degree.  It  is  somewhat  doubtful  in  what 
category  these  belong.  The  weakness  of  the  eye  rau.scle8  has  already 
been  alluded  to. 

The  secretions  are  liable  to  he  disturbed,  so  that,  for  example,  th^ 
Bkin  may  be  abnormally  dry  or  abnormally  moist  or  the  secretion  »if 
saliva  diminished  or  excessive.  The  .viradnq  is  sometimes  so  wven-as 
to  be  seriously  annoying,  and  this  symptom  may  occur  paroxy^malW, 
not  only  both  in  the  neiinistlienia  of  the  menopause,  but  also  with  youog 
and  strong  male  patients. 

The  urinary  symptoms  have  been  clearly  deseribe<l  by  Dana*  of  !^ew 
York,  who  thinks  that  the  examination  of  the  urine  can  be  made  u-e^^ 
to  great  advantage  in  the  classiiication  of  neurasthenias.     In  the  fortf>*^ 
chanicterized   purely  by  nervous  sympti>ms  of  the  degenerative  tyv' 
there  may  be  no  marketl  "vice  of  nutrition-"  or  change  in  the  i 
Bccretion.    In  all  other  forms,  he  thinks,  sueh  changes  are  present,  :. 
ine  themst^ves  as  lithfcmia,  glycosuria,  phosphaturia,  oliguria,  polyn*^^ 
Or  course  the  disorders  in  quiintity,  if  they  occur  spjismodieally,  are  ap"*^ 
be  depenilent  largtdy  upon  vasomotor  disorders,  and  may  «3ccur  in  r^^ 
vous  conditions  of  any  sort  wliere  these   arc   pR\scnt,  t*s}>eciany  a'^i^ 
special  outbreaks  or  after  special  fatigues  or  loss  of  sleep.     In  a  g     '*^ 
niaiiy  chronic  cases,  however,  Dana  tinds  (agreeing,  in  tlic  main,  v*  ^ 
Haswcll) — first,  that  in  certain  tyiws  of  neurasthenia  the  amount     - 
solids  excreted  by  the  urine  is  regularly  small  as  conipare<I  with  ' 

amount  of  food  taken  ;    second,  that    in    other   types    the   ainount^:^-^ 
solids  is  large  and  consists  in  jwrt  of  products  of  incomplete  metiic^^'^ 
phosis;  third,  that  in  others,  again,  there  is  polyuria,     in  cases  of        ^ 
first  tj^pe  he  thinks  there  may  be  occasionally  a  real  renal  inadequacy ». 
*  2^  Medical  Record,  Jan.  16,  1886;  The  DicMie  OnteOe,  Oct.,  1888. 
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this  being  perhaps  the  first  indication  of  a  cirrhosis  of  the  kidney.     The 
patients  of  this  type  are  crencraliy  old  or  feeble  or  have  degenerated 
vessels.     Ttie  [Kiticnts  of  the  second  tyjx'  are  '^  cerebral ''  and  *' gastric/' 
f*  irritative  "  or  "  diathetic  "  causes. 

"  Tbe^se  types  certainly  exist,  but  our  comprelien^ion  of  them  is  vague, 
and  we  need,  especially,  completer  analyses  of  all  the  excreta  as  an  aid 
in  their  analysis.  Lijwenfeld '  has  analyzed  the  newer  data,  as  to  the 
urinary  secretion  with  great  care.  He  refers  the  jx>lyuria  and  the  oxal- 
uria,  in  the  main,  to  an  affeotitm  of  the  thirst  function  (i>olydipsia),  the 
phosphaturia  to  a. neurotic  disorder  of  tissue-metamorphosis,  and  thinks 
"hat  the  (vaguely  understood)  disturbance  of  metabulism  to  which  we 
iye  the  name  of  nric-aci<l  diathesis  is  a  partial,  though  only  partial, 
of  neurasthenic  conditions. 
General  Xuirtiion. — -It  is  usually  said  that  neurasthenics  may  present 
picture  of  l>lrK»ming  health  ;  and,  indeed,  this  is  true,  though  the 
I'Btatenient  applies  much  more  to  the  psychopathic  than  t(t  the  strictly 
^neurasthenic  cases.  As  a  rule,  however,  characteristic  disorders  of 
nutrition  can  be  detected.  The  so-called  stkpnata  of  degmeration — such 
as  are,  to  a  certain  extent,  characteristic  of  the  more  serious  constitu^ 
tiofial  nervous  diseases — amnot  be  considered  as  characteristic  of  the 
purasthenic  condition  pure  and  simple.  This,  at  least,  may  be  said  of 
[ii>se  manifohl  •leformities  or  deep-seated  disorders  of  nutrition  which 
>int  to  a  high  degree  of  IkkIiIv  degeneration. 
The  fact  has  already  Ix'cn  alluded  to  that  neumsthenic  patients  are 
Ipt  tobeof  one  or  another  type  of  bodily  habitus,  and  it  is  unnecessary  to 
e|K*at  the  descriptions  here.  The  pupils  are  usually  lai-ge,  even  in  the 
absence  of  aufemia,  and  it  is  important  to  note,  in  T»^ew  of  the  fact  that 
this  sign  is  one  of  ill  omen  in  other  respects,  that  differences  between 
the  two  pupils  are  occtisionally  observed,  tiiough  they  are  transitory. 
ihe  teeth  frequently  decay  early,  the  nutrition  of  the  hair  is  likely  to 
po<ir,  the  voice  may  be  thin  and  lacking  in  firmness,  the  hands  and 
fit  moist  and  cold,  there  may  be  a  movable  tenth  rib  [Stiller],  and 
:>rly  developed  genitals. 

General  Course. — As  a  rule,  the  onset  is  insidious,  and  even  if 

he  disorder  originated  in  illness  or  accident,  a  certain  period  gener- 

'ally  elapses  i>efore  the  characteristic  symptom-complex  is  established, 

though  a  skilful  eye  would  comnmnly  have  been  able  long  before  tti  detect 

Bgns  of  mental  instability  or  weakness.     The  first  symptoms  to  attract 

Itteulion  are  usually  the  failure  of  some  particular  functiim,  a  sexual 

distressing  sensations  about   the    head,  an    impairment  of 

1,  weakness  of  the  eye,  poor  sleep,  sense  of  tatigue,  depressing 

oughts ;   and  gradually  these  disorders  tend  to  become   accentuated 

bv  auto-suggestion  and  absorb  more  and  more  the  current  of  the  mental 

Sometimes,  and  especially  during  the  later  years  of  puberty,  a  some- 
what severe  general  collapse  may  come  on  after  these  symptoms  have 
been  present  for  a  longer  or  shorter  time.  Girls  at  school  and  young 
aen  at  college  often  suffer  in  this  way,  and  tlie  more  so,  of  course,  if 
lie  influence  of  some  spe<ual  cause  comes  in.  Under  appropriate  treat- 
aent  substantial  recovery  may  then  take  place,  but  it  hap|)eus  oftener 

'  DU  Objectiven  Zeichen  der  Neurasthenic,  Miinchen,  1892. 
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that  the  disease  becomes  established  in  a  chronic  form,  though  the  type 
varies  greatly  as  rei^aixls  seriousness.  In  the  lighter  cases  the  pitienl 
has  simply  to  take  an  extra  amount  of  care,  and  after  a  time  even  thi* 
may  become  so  habitual  that  unless  he  is  subjected  to  some  unusual 
strain  his  friends  will  cease  to  regard  him  as  anything  more  tiian 
"  somewhat  nervous."  In  the  severer  cases  the  patient  may  l>e  a  ctm- 
tiniial  sufferer  and  in  continual  danger  of  becoming  hypoehondriacal| 
and  may  l>e  either  wholly  incapacitated  for  work  or  compelled  to  work 
at  the  cost  of  great  fatigue  and  occasional  collapse.  Or  one  fimctioB 
may  suffer  disproportionately,  so  that  the  patient  may  think  and  wf 
that  if  it  were  not  for  his  eyes,  his  stoTuach,  or  his  bowels,  etc.,  he 
would  be  well  enough  ;  but,  in  fact»  these  disiibilities,  and  the  disorders 
of  the  digestion  above  all,  may  make  him  a  serious  invalid. 

The  power  of  attention,  the  meuHiry,  the  will,  are  apt  to  become 
involved  early,  and  in  equal  step  with  the  im[Miirment  of  the  cflnacity 
for  ef!'ective  thought  and  work  ;  the  emotional  reactions  come  to  play  an 
unduly  important  part.  Weakness  is  apt  to  lead  to  failure,  timidity, 
and  morbid  self-consciousness,  and  then  definite  morbid  ideas  aod 
impulses  may  become  established. 

Certain  neurasthenic  patients  are  liable  to  suffer  from  time  to  tiroi', 
usually  after  prolonged  strains  which  are  not  necessarily  very  si'vere, 
froni  sudden  and  serious  arnk  I'ofhjiSf.s  of  indeterminate  duration.  It 
is  often  hard  to  say  why  such  attacks,  so  out  of  projwrtion  to  the  cause, 
should  oecur^  but  it  is  probable  that  a  disturbaiR-eof  the  higher  cerebnl 
centres — such,  for  example,  as  follows  acute  and  ovenvhelming  moral 
shock  or  friglit^ — is  chiefly  involved. 

In  such  attacks  tlie  efficiency  of  the  various  functions  of  the  nervoa* 
system  may  sink  to  a  low  point  ;  the  teni|M?rature  may  fall  to  b<'lo^ 
normal ;  mental  effort  is  out  of  the  <iuestion ;  and  in  the  worst  ftimi** 
wliidi,  to  be  sure,  are  rare,  even  deatn  may  occur,  though  this  is  vctTf 
uinisual. 

DiAGNOSLS. — We  need  to  speak  here   only  of  the  affectioDs  wi^ 
which  neurasthenia  might  l>e  confuunded,  and    several  of   these  hf*"^'* 
already  been  sufficiently  alhuled  l<i.     The  most   serious  danger  is  tl*** 
of  confounding  neurastlienia,  on  account  of  r^urh   symptoms  as  nictt-'**^ 
depression,   temporary   aphasia,  jK'rsistent  headache,  with    some   m*^^ 
serious  localized  bmin  trouble,  or,  on  account  of  morbid  and  impul>-  ^•^'^ 
thoughts  and  acts  or  hypoehondriacal  delusions,  with  progressive  for      ^^* 
of  insanity.     As  regards  the   former  class,  only  a  careful  study  of      "^" 
cause,  with  conscientious  search  to  determine  the  presence  or  absence--^ 
localizing  signs,  can,  in  some  cases,  justify  coriclusinns,  and  it  must 
recognized  that  tln'  neunistlania  may  ItcsyiTipttnuatic,  an«l  |»erhapsabL:"^  ""'^ 
the  only  symptom,  of  such  a  disease  as  tumor  of  the  brain.     As  r^a^^ 
the  latter  class,  the  relation  of  the  delusions  and  the  depression  tu 
general  state  is  important.     In  liyptK'luindriasis  of  serious  mometit  * 

delusirms  are  the  chief  thing,  whereas  in  neurasthenia,  distress^ing  as  t  -^* 
are,  they  are  relatively  sujx'riicial  and  secondary^  and  anahigons  toth^*** 
seen  in  healthy  |»ersons.     The  same  thing  is,  in  genend,  true  with  n-pT*'^ 
to  melancholia,  though  for  all  cases  of  this  class  we  have  to  renicni 
that  we  may  be  dealing  with  a  real  first  stage  of  a  severer  tro<» 

There  is  sometimes  considerable  difficulty  in  distinguishing  bet>%'< 
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■enia  and  an  early  stage  of  ffenerni  paresis,  t]»e  more  so  (Iiat  io 

^e  i^irmer  malady  a  transitory  differomw'  Ix'tvvecii  the  pupils,  tli^tiirb- 

arice?n  in  s|>fccli  uimI  hati<l\vritiiig,  ami  cxaggi'mted   kiioL'  jerks  may  be 

present.     Here    the  diagnosis  fiep'tid:?   tifmn  a  sttuly  ni'  the  case  as  a 

^holc  and  the  !l>ehavior  of  the  patient  at  diHerent  jwriodi?,  as  well  as  on 

h  strict  analysis  of  the  individual  syriiptonis. 

H     The  most  common  mistake;  wliieli  is  made  in  the  diag'nosis  is  tliat  of 
Confounding  netimstheni.i  with  the  aflt'Ctions  which  come  nearest  to  it — 
namely,  sim])le  '^  n<'rv*itf.siusi<^^  nnd  hifHterifL     To  a  certain  extent  this 
<iifficulty  is  insurmountable,  since  these  affections  sfiade  into  each  iither, 
mfr^  to  say  the  least,  overlap  each  other»  in  such  a  way  that  it  is  imixis- 
^'lile  to  draw  a  sliarp  line  Ix'tween  tliem.     It   is,  however,  important 
to  rt^coj^nize  in  any  ^\\vn  ease  the  ditferent  tendencies  that  are  at  work. 
Every  one  who  is  familiar  with  the  subject  must  admit  that  there  are 
larjj^e  nurnber.s  of  jxitieuts  whose  nervous  systems  show  reactions  of  irri- 
tability in    many  forms,  and   yet  who  are    neither    neurasthenic    nor 
hysterical. 

■     T'or  clinical  purposes  it  is  sufficiently  exact  to  classify  these  |iatients 
^9  of  "  nervous  temjierament,*'  not  even  applying  the  term  neurasthen- 
ic t4i  them,  unle.s«<,  in  addition  to  their  unnatural   mobility  of  reaction 
^imd  their  tendency  to   nervous  outbnnik  and  eccentricities,  they  show 
Sactnal  signs  of  exhaustibility.     On  the  other  liand,  tt   is  best  to  reserve 
the  term  "  hysterical"  for  those  ijatieuts  who  show  at  all  times,  or  as  a 
rule,  characteristic  dis<irders  of  sp<-cial  (►rg<'neral  sensibility,  or  motility, 
or  disturbances  of  the  visceral  functions  of  analogous  sorts.     Attentiijn 
^as  already  Ix'en  called  to  tlie  fact  that  the  sense  of  exhanstiiHi  some- 
Ibnies  conies  and  goes  with  snch  rapidity  as  to  suggest   that  it  Ix'Iongs 
with  symptoms  of  *' anto-suggestive  ''  origin  characteristic  of  hystcroid 
^tate*.     Similarly,  patients  who  seem  to  lie   neiira^tiienic  often  fail  to 
■improve  under  treatment  appropriate  to  that  condition,  but  get  well 
promptly  under  **  mind  cures'*  of  one  or  another  sort. 

PR<K;N()SiSi, — In  the  maj«trity  of  cases  of  neurasthenia  we  have  to 
deal  w^ith  a  chrrmic  constitutional  weakness  which  cannot  l>e  exjH'ctedto 
pass  entirely  away,  though  uufler  favorable  conditions  active  symptoms 
may  be  generally  in  abeyance  anil  the  |Kitient  may  lead  a  useful  and 
ieasant  life. 

In  cases  where  the  symptoms  come  on  in  a<bdt  life  after  an  illness 
some  special  stniin  complete  recovery  may  be  exix'cted,  provideil  tlie 
itive  neuro|Kithic  tcudeucy  is  not  too  stn»ng.    An  estimate  of  the  degree 
this  tendency  must  in  everj'  case  enter  into  the  pn^nosis,  and  it  is 
beri'fore   desimble    to  have  some  mcthml  of  classi lying  cases  in  this 
gpect.     Koch's  analysis  of  the  whole  great  gnaip  ol*  atfections  (not 
therwise    distinctly  tabulated)  that    ctceupy  the  borderland    between 
health  and  pronoum!e<l  mental  disease,  to  which   he  gives  the  name  of 
ttycJiical  incompdnieie:<  (Minderwertigkeiten),  arc  painstaking  and  valu- 
>ie.      He   classifies  the    psychopathic    conditions,    according    to   their 
^verity,  under  the  headings  of   psycliopathic   tendency  (Disposition), 
eychoj)athic  taint  (Belastnng),  and  psychopathic  degeneration.    Strictly 
iking,  it  must  be  remembered  that  when  we  estimate  the  future  of 
neurasthenic  patient  with  the  signs  of  one  or  another  of  these  states, 
It  U  his  prospects  as  an  individual   that  we  consider,   not  that  of  his 
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neurasthenia  regarded  as  a  separate  disease.  This  distinction  i?-  not 
pim-ly  'Hie  of  afaduriiie  interest,  for  it  involves  that  of  the  relation  dI' 
neurastlieiiia  to  the  psychoses. 

How  mueh  danger  is  there  that  a  given  patient  with  neurasthenia 
will  go  insane,  a  jmssibility  so  often  dreaded  to  the  very  vei^eof  antici- 
pation ? 

Ttic  answer  depends  a  good  deal  on  how  one  looks  at  the  nwttcr 
Cowh's  lias  pointed  out,  and  with  justice,  that  many  forms  of  iris'jnity 
pass  throiij^h  a  preliminary  stage  of  neurasthenia,  and  that  mueh  ^'(kxI 
may  be  done  for  them  by  helping  to  thrtnv  d(twn  the  structure  of  mor- 
bid ideas  and  impulst*s  which  has  arisen  on  that  basis.  But  may  mp 
not  exjwct  through  close  observance  of  diagnostic  marks  to  recepnire 
the  destiny  of  the  majority  of  these  cases  at  an  early  period  ?  S>me 
advance  at  least  is  likely  to  take  place  in  this  direction,  and  meantime 
it  is  certain  that  a  [lerson  may  be  highly  neurasthenic — timid,  anxious, 
and  depressed  to  the  verge  of  desjtair — for  many  years,  and  yet  go  no 
farther. 

The  outlo*)k  for  improvement  under  favftniblc  conditions  and  proiier 
treatment  is  fairly  good  for  any  purely  neunisthenic  patient  who  m 
still  enough  intelligence,  elasticity,  courage,  and  intei^ests  to  really  «re 
so  much  about  getting  better  as  Ui  be  willing  to  make  serious  «icrifices 
therefor. 

The  lighter  cases  often  do  surprisingly  well,  and   I  have  l^een  gr&t' 
ified  to  learn  through  correspondence  with  a  numlx^r  of  patients  lb»^ 
the  improvement  may  maintain  itself  satisfactorily  even  after  the  cese^' 
tion  of  treatment. 

On  the  other  hand,  it  cannot  be  ovcrhmked  that  the  prolongtxl  stm*-^, 
under  which  many  neunisthenics  must  live,  and  the  serious  disorders*-^ 
digestion  and  metabolism   from  wliich  they  sometimes  suffer,  may  Ir'^^ 
the  toundatitni  of  constitutiimal  diseases,  <tr,  even  without  the  interve:^^' 
tion  of  these,  many  pave  the  way  for  a  fatal  exhaustion.     Serioui*  ca***^*^ 
of  this  sort  may   follow   niilrtiad  disasters  or  other  causes  of  seve        *" 
8ho<_'k. 

Treatment. — We  have  concluded  tliat  neurasthenia  is  due  part 
to  structural  or  chemical  peculiarities  f>f  the  cells  comimsing  the  cent 
nervous  system,  jiartly  to  "  aljnormal  "  co-onlinations — /.  r,  co-onhf» 
lions  expressing  themselves  in  reactions    unfavorable  to   the    licalil 
physiological  and  social  life  of  the  individual.     Both  of  thei<e  sorts 
influences  are  of  such  a  kind   that   t!iey  imjmir  the  endumnce  tif  t 
nervous  system  on  the  one  hand,  and  lead  to  th<'  establisliment  of  fixi^ 
morbid  habits  of  thought  and   action  on  the  other  hand.     To  the><'  n^ 
often  added  morbid  habits  alfecting  the  organic,  nutritive  life,  stere<ity|>w' 
by  years  of  repetition.     In  acconlance  with  this  view,  the  object  of  tl 
physician  should  be,  on  the  one  hand,  to  restoi*e  the  affected  nerve  elenuT^ 
to  a  normal  state,  either  by  jiroviding  a  nutritive  material  peculiarly  su  <. 
to  their  needs  or  by  supplying  more  favorable  external  conditions  1     _"'' 
their  nutrition  ;  rm  the  other,  to  sectjre  a  more  hralthy  actitm  of  \jM*^^ 
nervfHis  system  as  a  wliolc  Ijy  influences  which  may  be  dassetl  as  ed  t^  — 
cational,  in  the  widest  sense  of  the  wnrd, 

I  shall  therefore  discuss  first  the  m<Kles  of  treatment  which  might  Tj 
called  in  some  sense  "  sj>ecific  "  or  "  causal ;"  then  those  which  have  to  do 
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ith  the  hygienic,  the  social,  and  the  psyehical  life  of  the  imliviilnal ; 
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treatments 
le  treatment  of  certain  sjweial  conditions  and  syniptoiim. 

Proplnjlnxix. — Before  taking  np  these  problems  it  will  1m^  worth 
'liile  to  g|)eak  of  the  prophif/a.rix  of  neurasthenia,  for  this  involves 
trestions  which  demand  the  best  thoufrht  <^f  the  puhlic-spirited  physician. 
*here  is  no  doubt  wliatever  that  the  children  of  neuro|Nitliie  parents  are 
cry  liable  to  become  neumsthenic,  if  nothings  worpe,  and  this  fact  ought 
be  realized,  even  though  it  may  be  legitimate,  in  a  given  case,  to  con- 
lude  that  the  •lariger  is  not  so  great  as  to  forl>id  nuirriage,  es|x?cially  in 
lew  of  counterbaluueing  advantages.  A  moderate  amount  of  nenrtis- 
letiia  is  by  no  means  incomi»atible  with  happiness  and  usefulness,  and, 
Ithough  itself  a  he^ivy  burden,  it  may  be  associated  with  qualities 
'hich  are  eminently  valuaijlc.  On  the  other  hand,  from  the  same  soil 
rhich  gives  rise  to  neurasthenia  grave  neuroses  and  psychoses  are  likely 
spring,  which  the  neurasthenia  may  help  to  develop. 
The  mother  should,  in  any  event,  take  great  care  to  lead  a  quiet  and 
ealthful  life  iln ring  gestation  ;  and  it  must  nut  1m^  forgotten  that  there  is 
inie  evidence  for  the  view  that  an  (mfavurable  conditirm  of  the  pirents, 
^rhaps  especially  the  father,  at  the  time  of  conception  may  make  itself 
^t  on  the  otf«»pring. 

As  reganls  the  infant,  it  is  certain  tluit  judicious  training  in  self-con- 
f»l  nuiy  begin  at  the  cra<llc,  and  even  parents  of  ncrvons  temjierament 
11  often  be  led  to  adopt  sensible  measures  for  dealing  with  their  iniants. 
suitable  nurse  should  be  chosen,  and  the  child  trained  to  lie  indejieud- 
it  of  complex  and  stimulating  amusements,  and  to  depend  upon  its  own 
psoiinws  forgetting  sleep  and  entertainment.  It  is  geuemlly  Cfmsidered 
D  be  better  that  u  higlily  nervous  mother  should  not  nurse  her  own 
liihl  at  the  breast,  provided,  of  course,  that  equally  gofwl  nourislmient 
to  be  obtiiincd  in  other  ways.  As  the  child  grows  older  two  princi- 
tfes  of  eilncation  l>iH'ome  moit*  and  more  important.  One  is  that  the 
rvons  system  exists  for  action,  for  |>ertV>rmance,  and  that  emotion  and 
ipulse  fail  of  their  usefnlness  and  are  actually  harmful  if  they  do  not 
id  to  this  end.  The  ehihl  should  be  tmincd  to  ad — t^  bear  resjKHist- 
ilities  adapted  to  his  powers,  and  systematically  to  overcome  obstacles. 
^p  kindergarten,  if  well  managed,  is  a  valuable  adjimet  in  thest^  respects 
the  training  of  the  nursery  and  the  fireside. 

It  is  not  metiut  that  the  emotions  and  tlie  imagination  should  l>e  left 
lie  fallow,  for  they  are  the  mainspring  of  action  ;  but  if  the  bond 
bich  should  unite  them  to  the  motor  i-esnlts  is  not  firndy  and  quickly 
:nbHshed,  the  child  may  1m*  left  with  habits  of  inderiston  and  a  sense 
helplessness  instea«l  of  strength.  On  the  same  principle,  it  is  of 
ittle  use  to  "  preach  "  to  a  child  or  to  make  it  feel  regret  for  sin >rt- 
►raings,  "on  theory,"  as  it  were.  There  are  two  piramount  iuHnences 
1  mond  education — that  of  the  individual's  own  acts,  and  that  which 
imes  fn>m  contact  with  those  around,  and  which  might  be  called  the 
ifluence  of  '*  imitation  "  in  a  general  sense.  The  second  prinri])le  is 
bat  gootl  habit.x  should  be  nuule  to  take  the  place  of  rejx^ated  voluntary 
ffort  just  so  far  as  the  ^ubstitnticm  can  be  made  without  sacrilicc  nf  (In- 
sult. The  child  with  nenrasthcnic  tendencies  is  lume  too  likely  to  err 
l>eing  ovor-systematic  and  business-like,  and  will  gain  from  acquiring 
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fixcil  hnWiia  in  these  resjw^cts.  Of  course  it  is  to  be  iinderst«»od  tliat  the 
estutjlisbment  oi'a  liahit  is  not  to  bealluwetl  to  clieck  the  furtlier  growth 
of  conscious  eifiH't,  but  as  a  starting-point  fc>r  advance. 

As  the  child  grows  older  the  problem  of  school-training  comes  i« 
the  front.  There  seems  to  !)e  little  danger  in  this  eountr\'  that  ehildn-n 
under  twelve  or  fourteen  will  suffer,  under  present  conditions,  t'ntiu 
mental  over-pressure  in  seluwl,  but  for  older  children  this  ilanger  some- 
times exists.  It  is  a  great  strain  for  a  child  to  keep  its  attention  closely 
fixed  for  more  than  a  few  moments  at  one  time,  even  when  interest  in 
tlie  subject  is  the  motive  impulse,  and  restlessness  is  often  its  natural 
mode  of  seeking  a  needed  relief.  On  the  other  hand,  neurasthenic 
children,  above  all  others,  iiee<I  thorougli  training  and  prejjaratioo  .it 
each  stage  fi>r  that  whi<'h  is  to  come  next,  in  order  tliat  they  may  not  ix' 
forced,  either  during  school  life  or  professional  life,  to  compete  at  a  dis- 
advantage with  those  who  are  better  prepared. 

Individualization  in  teaching  is  especially  important  for  them,  but 
this  dt>es  not  mean  that  tliey  may  not  gain  in  robustness  by  takine  com- 
mon lot  with  other  children  in  eertiuu  directions.  The  point  is  tliat  the 
child  shouhl  be  develojM'd,  not  forced  into  a  mould. 

It  is  getting  to  Ix^  generally  recognized  that  (|uality  of  mental  achieve- 
ment cotmts  for  more  than  quantity  of  aecpnrement ;  character  for  more 
than  quickness;  wisdom  than  knowledge.     For  inculcating  these  power*  * 
tlie  |x?rs<>nal  characteristics  of  the  teacher  are  of  higher  imjiortance  than  ' 
his  learning.     Again,  the  child  c^mnot  acquire  nor  the  tcjjcher  ins|nTV 
effective  entlmsiasms  for  liigh  ideals  with  a  fatigued  brain,  an«]  the  que 
tions  become  important,  To  wliat  extent  is  fatigue  olt.Hcrvable  anior 
schrwl-children?     How  is  it  to  be  recognized,  and  ln>w  avoidetl?    Tt'** 
literature  ^m  this  topic,  Imth  abroad  and  at  home,  1ms  rapidly  groW 
during  the  jKist  few  years,'  and  the  Germans  es|>ecially  are  becomiB 
aware  that  their  enormous  thirst  for  knowledge  is  driving  many  weake 
pupils  to  the  wall.     There  is  a  growing  ackudwlcdgment  of  the  need  i 
medical  ins^jcctiiui  of  .schools  and  schnul-c'liildren,  and  the  researches  i 
Warner  antl  others  liave  alre^uly  shown   how  large  a   proportion  of  th- 
school-children  bring  detective  nervous  systems,  which  the  school-life  u 
likely  to  make  worse  unless  it  sets  out  to  counteract  them. 

Close    analysis-   has    shown    that    the    si?nsibility  of  the    skin 
shown    by    measurements   with    the   JBsthesiometer,  estimation  of    th« 
power  of  working  with  nundiers,  and  other  tests  of  like  character  at 
reliable  means  in  skilled  hands  tVtr  determining  the  advent  of  fatig 
More  available  for  the  ordinary  teacher  are  the  movements  of  a  chil 
"  Fidgets  "  usually  mean  fatigue,  and  they  bring  a  double  indication  * 
first,  that  something  must  be  done  to  prevent  the  fatigue  itself;  se<'or 
that   the  child  who  thus  slunvs  itself  ill    provided  with  endurance 
doubly    in    need  of  learning   to    make  systematic   effort.     Of  cow 
withal,  the  possibility  that  the  n^stlessness  means  only  itidificrenoe 
iil-breiHling  is  not  to  be  forgotten. 

Extremely  important  influences  in  the  life  of  the  growing  <^iild 

■  See  Owtf  tn«  of  School  Hygiene^  W.  H.  Buniham  ;  Pedagogical  Srmintuy,  toI.  ii.  K«W 
1,  with  references;  Dr.  Wamer'si  re^wrt  of  the  examination  of  fourteen  L<mdoa  aeboob; 
ftnd  various  papers  by  EutcDburg  and  others  in  the  German  periodicals^ ;  alsA,  ^ 
und  Hygiene  da  Nerven  Sytlema,  rte.,  Grie«bftch.  '  Grieabsch  :  Lcc 
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a  faulty  moral  training  and  contact  with  a  temperament  like  that  which 
the  child  himself  is  in  dan^r  of  showing  at  a  later  period. 

The  psychological  researches  of  the  past  few  years  have  demonstrated 
to  what  an  amazing  degree  our  mental  tendencies  for  good  or  evil  are 
dependent  upon  conscious  and  unconscious  imitation  and  **  suggestion/' 
whether  by  words  or  acts  of  parents,  teachers,  comrades,  and  me  com- 
munity. Cheerfulness  is  a  duty.  Pessimistic  parents  and  friends  help 
to  maike  of  nervous  children  neurasthenic  men  and  women. 

In  our  attempts  to  guide  children  on  the  right  path  it  is  to  be  remem- 
bered not  only  that  acts  speak  louder  than  words,  but  that  ill-judged 
words  which  are  meant  to  convey  a  suggestion  of  a  favorable  order, 
whether  in  the  form  of  encouragement  or  rebuke,  often  act  in  reality  by 
exciting  what  the  hypnotizers  call  a  "counter-suggestion."  Let  the 
child  once  detect  a  false  note  in  a  suggestion  "  not  to  be  afraid  "  and  the 
like,  or  be  led  to  take  a  contrary  position  in  regard  to  any  moral  act, 
and  the  chances  are  that  the  strong  tendency  to  self-imitation  will  con- 
firm him  in  his  perversity.  This  points  out  an  important  difficulty  in 
moral  education,  but  it  is  a  difficulty  which  must  be  met,  and  when  the 
parent's  or  teacher's  course  is  not  clear  to  himself,  it  is  best  not  to  run 
risks  by  attempting  too  much,  and,  above  all,  to  be  plain  and  honest  in 
dealing,  especially  with  nervous  children. 

It  is  self-control,  ability  to  make  a  choice  and  stand  by  it,  readiness 
to  postpone  a  present  pleasure  for  a  distant  resultof  greater  value,  inde- 
pendence in  work  and  entertainment,  hardiness  in  endurance,  that  need 
to  be  cultivated,  while  everv  influence  is  to  be  avoided  that  might  tend 
to  morbid  self-reproach  and  self-distrust.  These  are  the  shadows  and 
the  germs  of  more  serious  dangers.^ 

Nervous  children  are  especially  prone  to  mafsturhailoriy  and  especially 
likely  to  suffer  from  its  ill  effects,  of  wliich  the  chief  are  a  sense  of 
humiliation  and  dread  on  the  one  hand,  and  on  the  other  irritable  weak- 
ness of  the  primar}"^  sexual  nerve  arrangements,  together  with  hyj)erajmia 
and  catarrh  fmm  vascular  and  general  muscular  relaxation  of  the  gener- 
ative organs.  All  of  these  effects  prepare  the  way  in  their  turn  for  the 
development  of  serious  neurasthenic  symptoms.  The  best  means  which 
the  parent  or  teacher  has  at  his  command  for  warding  off  this  danger 
is  by  early  and  friendly  explanations,  and,  fortunately,  this  is  often 
effectual.  It  should  not  be  left  to  schoolmates  to  introduce  the  child  to 
the  knowledge  of  his  sexual  life. 

The  advent  of  menMruation  and  puberty y  the  increase  of  social  pleas- 
ures and  excitementnj  the  engrossments  and  strains  of  voHege  lifey  the 
entrance  into  businesSy  all  bring  their  serious  dangers  and  problems 
demanding  perpetual  thought  and  care. 

With  delicate  young  women  of  nervous  tendencies  the  risk  of  paying 
too  much  attention  to  slight  complaints  of  fatigue,  etc.  is  only  exceeded 
by  the  risk  of  paying  too  little  attention  to  them.  It  is  my  experience 
that  on  the  whole  college-life  is  useful  to  young  women,  though  it 
onquestionably  introduces  special  dangers.  It  should  not  be  forgotten, 
in  estimating  the  importance  of  these,  that  even  under  the  most  favor- 
able circumstances,  where  exercise  and  outdoor  life  can  be  freely  had, 
and  where,  to  all  appearance,  no   specially  morbid  inheritance  seems 

>  See  editorial,  Med.  News,  Dec.  28,  1896. 
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present,  the  health  may  break  down  during  these  important  years.  Both 
parents  and  physicians  must  learn,  so  far  as  that  is  possible,  to  diHtia- 
guish  between  the  child  or  young  person  who  is  best  treated  by  having 
the  details  of  his  daily  life  mapped  out  by  some  one  else,  and  the  one 
who  is  best  treated  by  being  taught  to  exert  his  own  intelligence  and 
fortitude. 

The  adult  neurasthenic  patient  may  present  himself  for  treatment 
on  account  of  acute,  chronic,  or  localized  symptoms,  and  not  only  the 
characteristics  of  the  disease,  but  those  of  the  patient,  have  to  be  con- 
sidered as  a  guide  to  the  course  to  be  pursued.  To  a  great  extent,  how- 
ever, the  principles  of  treatment  are  the  same  throughout,  and  the  most 
important  are  the  following: 

First  of  all,  the  physician  should  have  a  clear  conception  of  what 
could  conceivably  be  accomplished  provided  the  patient  was  willing  and 
able  to  make  the  necessary  sacrifices,  and  provided  the  best  modes  of 
treatment  were  at  his  command.     We  are  still  too  much  under  the 
traditions  of  incurability  with  regard  to  neurasthenia,  such  as  prevailed 
with   regard   to  phthisis  half  a  century  ago.     To-day  the   phthisical 
patient  will  be  at  endless  pains  and  expense  to  regain  his  health, . because 
it  has  been  found  that  in  this  way  great  benefit  can  be  obtained.    And 
so  the  neunisthenic  patient  may  often  be  assured  that  he  can  get  rela- 
tively strong  and  self-reliant  if  he  is  willing  to  make  sufficient  sacrifice 
of  luxuries  and  comforts  and  pleasure-giving  susceptibilities  of  tempera- 
ment, and  if  he  does  not  demand  that  he  shall  be  rid  of  all  his  troubles, 
but  only  the  worst.     He  must  have  high  hygienic  and  ethical  ideals,  and 
must  live  by  them.     If  he  does  not,  he  will  fail.     And  a  by-result  of  the 
discovery  that  improvement  is  possible  under  the  best  conditions  is  that 
with   the  downfall  of  the  fatalistic  tradition  in  respect   to  prognosis 
physicians  may  be  stimulated  to  renewed  efforts  to  make  the  most  of  the 
methods  of  treatment  which  are  available  to  them. 

An  awakening  of  this  sort  is  already  going  on,  and  a  sign  of  it  is  tiie 
multiplication  and  improvement  of  sanitoriums  and  hydrotherapeutic 
establLf^hmcnts  for  nervous  invalids.  I  heartily  sympathize  with  Kraft- 
Ebbing  in  his  call  for  more  and  better  institutions  of  this  sort,  not  only 
for  the  rich,  but  also  for  the  poor,  and  desire  to  point  out  that  even  where 
it  is  impossible  to  have  thorougly  equipped  hospitals  much  good  may  be 
done  by  well-managed  hydrotherapeutic  establishments  where  ambula- 
tory patients  may  receive  treatment. 

Whatever  special  treatment  be  adopted,  the  observing  physician,  if 
used  to  psychological  analysis,  will  admit  that  the  factor  of  mental  inpr 
ence  makes  itself  felt  through  them  all,  and  that,  too,  no  matter  how 
much  both  doctor  and  patient  seek  to  eliminate  it. 

Neither  the  consciousness  of  the  physician  nor  that  of  the  patient 
controls  or  grasps  the  whole  of  his  mental  operations,  and  an  interchange 
of  intelligence  is  continually  going  on  between  the  two  of  which  neither 
may  be  aware.  It  is  important  for  the  physician  to  realize  this,  and, 
80  far  as  he  can,  to  increase  the  value  of  his  advice  by  adopting  the 
attitude  of  confidence,  courage,  and  determination  ;  and  the  patient  is 
also  wise  who  throws  himself  absolutely  upon  this  physician,  without 
stopping  to  examine  and  criticise  the  treatment. 

It  is  the  patient,  not  the  disease,  that  is  to  be  cured,  and  it  is  for  the 
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:)hysiciau  to  cure  him  by  his  personality  as  well  as  by  hiF?  proscriptions. 
[t'  16  often  the  misibrtune  of  tlie  neiirastlieuie  that  he  has  '*  tried 
'iectricity  "  and  this  or  that  other  treatment,  and  thinks  he  has  pi*ol)cd 
dteir  usefulness  and  found  it  lucking.  It  is  well  for  him  if  he  can  eulti- 
Me  a  **  gcKxI  fiiftjet fulness  '"  in  this  respx-t  whenever  he  goes  in  a  new 
5ny«ician.  The  ilraiijrht  wiiich  the  falter  otters,  thnnjrh  it  looks  fatniliar, 
may  turn  out  to  be  an  enchanted  elixir  The  (Hd  Testantent  story  of 
Xaaraan,  who  went  to  Elisha  to  be  eurcnl  of  his  lej>rosy,  is  full  nf  sug- 
jestivcness  in  this  connection,  and  the  physician  is  quite  right  wlio 
[juietly  insists  that  his  fmtient  must  bathe  in  the  |>nrtienlar  Jordan  of 
oift  !»election. 

In  the  ncjimstlienic  condition,  as  such,  susceptible  Ut  anything  wliich 
eoiilil  be  eallinl  ypanfiic  trtKtmnit  /  In  so  far  as  special  causes  exist 
trhich  are  capable  of  removal,  this  question  may  be  answered  in  the 
affirmative.  Lciid,  .syphilis,  alcohul,  and  a  host  of  other  jwisons,  both 
iKo^nous  and  endr»genous,  may  act  as  exciting  causes  of  neurasthenia, 
pd  .some  of  them  may  be  fX|M'lli'd  or  Jieutralizeti  by  a]i|>ropriatc  treat- 
Sent.  On  the  same  grounds  the  casual  conditions  in  each  case,  whether 
bey  be  physical  or  moral,  demand  close  investigation. 

In  so  far  as  the  ultimate  changes  in  the  nerve  cell  are  concerned, 
k*evcr,  whether  tlnjse  structural  fK'culiarities  which  prevent  it  from 
irtshing  itself  or  those  through  which  the  fatigue-making  poison  is 
>cluced,  we  have  no  **  specific  "  rntmiirH  at  our  cctminaud.  The  most 
|>vious  nutritive  indications  are  to  help  otit  the  tissues  by  an  abundant 
_3p]y  of  heaUhtj  Worn/,  to  provide  means  for  ciirryiug  off"  waste  product^s, 
kI  tti  reduce  destructive  ex|K'nditure.  Sometimes,  no  doubt,  structural 
3ciencies  in  the  blootl  and  lymj>h  systems  make  it  imiM>ssible  to  meet 
two  former  rtMpiirements  beyond  a  certain  (]egret»,  but  it  is  always 
sirable  to  keep  the  vessel  walls  clastic  and  free  from  degenerative 
inges,  and  habituated  to  res|M>nd  ])romptIy  to  normal  stimulation,  by 
^  jropriate  contractions  and  dilatations.  The  best  training  for  tliis  end 
b  a  systematic  hydrotherapy,  uliii'h  may  need  to  be  j>ersisted  in  for 
iefinite  |x;riods,  but  it  must  be  done  on  a  basis  of  rest  and  gmxi 
jicnic  conditions. 

Much  was  hof>ed  for  from  "sperndn,**  a  principle  contained  in  van- 
tissues    or  fluids  of    the    bfKly,    especially    the    secretions  of    the 
ticlo  and  tlie  thyroid,  which  is  believed  by  its  discoverer  (Poehl),  on 
Ihisis  of  original  investigation,  to  increase  the  oxidizing  power  of  the 
ifi8iie:<s.     Liowenfold  ^  and  also   Dercurn '  claim  goixl  results  from   the 
lintcal  use  of  the  remedy.     This  should  encourage  further  investiga- 
ion,  but  as  yet  the  observatii>ns  have  not  l>een  corroborate*!  by  any  con- 
ierable  numl>er  of  pjjysicians.     Quite  recently,  indeed,  even  the   sig- 
Icance  of  the    ex|»erimentiil    evideuee  adduced    by    Poehl    has    been 
tioohly  calle«l  in  tpjcstion  by  S]>it/er.'' 
The   use  of  nnrlein  is  also  claimed   to  he  of  ser\'ice.     It   would  Iw 
Bmature  to  express  an  opinion  on  this  point  at  the  present  moment, 
it  the  few  observations  that  I  have  made  do  not  substantiate  the  view. 
[t  is,  however,  obvious  that  only  carcfidly  selected  cases  of  ncunisthenia 

'  SruntMhenie  ».  JhiMrrir, 

*  NrrwroA  DitcMtes  by  American  Auihorn,  Philadelphia,  1896;  art.  *'  Neurasthenia/' 

»  Berliner  klin,  WodtrttAchH/f.  189*>,  p.  .'iOO. 
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ought  to  be  used  for  tlii**  to?t — those,  jiaroely,  where  the  effect?  of  the 
priman'  nutritive  fjiihire  are  nut  too  much  overlaid  with  sjmptonia  dii* 
to  secondar)'  morbid  mental  tiction. 

The  u»G  of  cimdNtonM  of  nerve  mbstmiccas  gpecinl  nerve  foods,  and  of 
tediculiiti\  unless  in  the  form  of  sjKTtniu,  is  now  abandoned  by  almost 
every  one.  We  j^hoold  not,  limveNer,  for^jjet  the  lessons  which  tlie  epi- 
80iie  of  t!ie  **  orgtuiic-ex tract"  niovcnient  has  tiiueht  us,  one  of  which 
is  tluit  more  cases  are  curable  or  relievable — though  it  may  be  only  by 
some  form  of  suggestive  treatment — than  would  have  been  readily 
believed. 

It  is  indeed  premature  to  say  even  now  that  these  pre|xirations  eiert 
absolutely  no  tlierapciitic  action  in  a  clicmical  way,  in  \-iewof  the  favor- 
able ojiinion  expressed  by  Lowenfeld  and  A  It  bans  and  a  few  othrrs. 
My  own  observations,  hfjwever,  have  Ik!  me  to  the  opposite  opinion. 
The  large  use  of  fattif  foodx  which  licard  so  warmly  recommended  as 
half  specific  is  not  now  generally  looked  uiwn  as  more  than  a  valuahk 
means  for  restoring  the  normal  balance  of  nutrition  in  special  cafes, 
Specml  diets  are  rjccasionally  called  for  to  a  limited  extent  in  special 
diatheses  (see  under  Etiology,  ]k  i^'iS),  and  of  course  to  meet  gastro-intwH- 
nal  indications,  but  in  general  a  varied  diet,  with  jK'rhaps  a  i^lativf  euls 
stitution  of  vegetable  for  animal  albumin  (except  milk),  as  less  likely  to 
give  rise  to  toxic  waste  products  (Krairt-Ebing),  is  the  best- 
Are  there  any  npccial  kmir-H  for  unduly  fattguable  nerve  cells,  dth*r 
such  as  su[)j>!y  oxygen  or  such  as  iucn'ase  tlie  n^parativc  power  of  the 
tissue?  None  of  the  former  kind,  so  tar  as  wc  know,  but  jK»ssihly  some 
of  the  latter.  Pure  oxygen  cannot  Ik?  forced  in  through  the  lungs  la 
Ijcyond  the  normal  amount ;  potassium  permanganate  oxiilizes  the  coo- 
tents  of  the  stomach,  but  is  itself  decomposcil  there  and  does  not  supply 
oxygen  to  the  bhwid. 

On  the  other  hand,  we  cannot  say  that  some  of  the  agents  whiA 
stimulate  certain  jKirts  of  the  centnil  nervous  system,  like  stn^-chnitK',i<'r 
example^  or  which  inercase  tissue  metamorphosis,  like  arsenic,  may  W* 
directly  hasten  the  repair.  Patients  often  improve  under  their  tt«f 
though  this  is  owing  to  indirect  causes  in  some  measure. 

It  is  importiiut  to  remend>er  that  the  treatment  suitalde  for  ncurtt- 
thenia  may  vary  with  the  cause,  even  where  tlie  latter  is  not  of  a  cheoi 
cal  or  social  nature.     A  few  of  the  less  (ibvious  indications  maybenoi 
here  :   Irauma  is  of  imjiortance  as  amtmg  tlie  acauired  causers,  in  tl 
the  neurasthenic  symptoms  are  especially  apt  to  take  on  a  hyp<^hondri 
cal  or  hysterica!  east,  and  are  best  treated,  after  the  first  sign^  of  sh* 
are  over,  by  vigonius  moral  inHtjence  and  in  general  rather  by  nio<]e 
exercise  and  activity  tluin  l>y  rest,  whereas  rest  is  generally 
for  a  long  time  in  the  neurasthenia  wliich  ft»llows  fatigues.     In  case  cJ 
neurasthenia  associated  with  pehic  (imaf<c  in  women,  of  the  Mexual  orf/i 
in  men,  and  with  ehennie  diffcMlve  di^ordcrfty  in  all   of  which   the  h\ 
chondria<'al  element  is  also  apt  to  be  strongly  marked,  special  and  1 
treatments  are  often   needed,  to   be  sure,  Irut  usually   they  have  to 
snbonlinatwl    to  the  general  treatment,  and  sometimes  they   most 
entirely  ignored. 

Hygiaui\  Soeialy  and  Pft^chiccd  Treatment. — The  most  obxnons  in^ 
cation  in  states  of  chronic  fatigue  is  that  the  patient  should  proportioa 
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his  work  to  his  ptrength,  and  if  L-  '^.i  2-''  »i.  ■'-n  "«":::  '--^-  :- 
attacks  of  exhaustion,  by  ilini  ■•:'.: rtr-in-  iii  •^j---:  ■:  ::  v  -i.  .:  :;:- 
iisi*  <tf  stimulants,  and  in  hi-  -^sut!  :-r.  n-  i-  :  -rui:::-.-  :.:■  -:.  :.  .  - 
taught  not  to  account  him-^lf  aii  ::.-:.:i- 

Generally,  however,  the  eff'Xtr  •:  -:u,'.'f-.  \-:s-i.:.-r-  :.:•.  z^'..j-j'  :-"- 
overlaid  and  accentuatetllty  til*- *ii?»:j^  •- 5 — :-  >■  i-;  ::.:■^^  j— •-■:'-  •:  ^i:. 
auto-suggestion.  The  |iatiem  iiv*-  ;i  t  v  -n.  '  :i...:"  -:•.  i-r..--  v :  .  •; 
is,  to  some  extent,  of  hi-  ••wn  iiiiit  ui:  ^:r  i-  iii-  i.-  -ij  n-  -  -.ii- 
psychical  symptoms  is  di-e«.»uniff»'iii*'ii-  Li»i  ii-'.-a..  -  ::i-  •.•■■:*  •>  r 
treatment  should  be  the  -ul.KiiTuii  •!.  r  '■r^zi':zii"i:-.'  ■'■  -'ij-  '-.ir^ir^rii 
hojiefulness,  confidence,  and  d^*rm:iiii*:i  ■:. 

The  physician  must  u-^-ev'rn- iii*-L!i-  ;'•  \  •>".  un.  u-  -.  :ij'Jj>  *.:»* 
patient  to  catch  from  him  thi-  •-•r:  •'  -^iiT:ni*'ir.  :;:j'.  mv  .:  -una:'.- 
cases  use  one  or  another  of  lii*-  -ui^r— -i  »l  'r-r^-i:, •':-.'  •  -:  :-:»u.t.- 
if  possible,  to  increase  the  rsxrr\'\ii^  >  ivr     k   li,-   .:;f  >':i'i.. 

Above  all  things,  it  i-  iiDj»"r^ii-:  zia.'.  ti*-  '**;'•-::'   -:;  •...■    :i  r  -j.^  .ir.- 
the  habit  of  letting  hi>  |K«w»-r   c  a*.-.:'*    v  i-i     j-^'^-ij- r*;>    -•  ■::    ;j"i     r 
use.     He  nee<ls  more  than  oTii*-r-  t   -~-i»c"-  "!i*  -'jjvv  ■:   .:    -:..  v      lti'. 
the  cultivation  of  his  a»'iiv*-  :ir.r»— ■:-.     H-    -:»  ■:  j'.    .<. —.   ■    --r.  .'--  -jl* 
if  he  is  to  bean  invalid,  ii^  s:j»i.rj  tp-  l  ■•:.— -t..     >:.-    i.:j'.  -..:.■     :   iw. 
he  will  be  much  lei*- of  au  iLvtiii  ::'  :»-   -■--:::::■. -v    ■    --a  .- ■    :.  v    • 
strip  off  the  suiwradded  inui'j'-    >■  t:i  •t-h:    -.Ij  •..::::■'    v  ;  ,••:    u::.  •; 
The    encouragement   and  li**-    l'»»'.    iiu»:-.-    v  :..••:    •  '.-.i-     ■  ■::    l    -.-,- ^ 
of  resolute  acts  in-jiired  by  n.-^r  -':r..i:j-::-.-    ■  •-••.:.—  v  •:     .:,.     ••*  - 
ence  of  a  confident  and  -ya.;*.-.:!-'-.,'.    :•:  ■ -i-,:.:.    i-^-     •'  — -  i.,>     :     :. . 
task. 

Pure  explanati'in  and  *x:j -ru-.r  i:  l*-    ■.— ■       .     u:    •••:;-'•/   v-  ,- 
but  are  not,  I  think.  3- ■'•5*—:  •.»-  a-  !l  :_•:;•     »-    -   .•,..—•     •    ■     :•■„•     ••♦ 
patient  t<t -tn'njnlj^a  iji-  r*--' '.:•!  •:.      '.*":•-••        .  ../-•  m    -.. 
peq»lexity  <:K<*ur-  th*:  *-k*t -r..-.'  lti     lu':^'    ::,-  ;■■  •     -         ••..  -  ■•   •,   .  ■  .  ■ 
the  explanatii.*!!  h:i- -Minr'-'*--  v!     :;l  ■ »  :    ■•    ^ -j-        •  •    .:    •     .  • 
the -cntinif-ni- "f  ii'i^^'fv.lij* —  lti.   ■-•:■:.■  .•••i  -   v       -    i.:.  -.  -  •.-    :•• - 

cess.     It  i-  ihT  icTirr:;:'-  a--.-  '.'.a.-  '-n.  .  •.     ■■,-   :•■     -.:.•■      ■•  ■  - 

den«?e  in  I'ur  yv— ■-!:. 

As  rej-jrl-  '■«-','.'"'''■' 7;."-^'  ■  •!•■  -.-'••  :■  ■  ■  •■  ••  •  -  .  ■ 
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family  ainl  fn<*nils  take  tlic  proper  view  of  his  condition,  and  treat  him 
not  as  an  invalid,  iniR-li  loss  as  one  whose  disease  is  a  disgrace,  but  rallicr 
as  a  person  with  eortain  limitations  as  regards  exert ioD,  and  yet  to  be 
called  npon  to  ila  his  work  in  the  worhl,  even  if  it  involves  from  time 
to  time  considenilfle  fatigue.  An  impirtiint  chapter  could  be  written  <»n 
the  etlbets  of  the  moral  tone  of  society,  of  the  gocial  circle,  or  of  tlw 
family  oo  the  nervous  health  of  its  members. 

The  practical  question  often  presents  itself  whether  neura-sthenifi* 
do  l)etter  in  the  city  or  tlie  country,  or  whether  the  differem'c  iu  favor 
of  the  latter  is  so  great  that  it  is  worth  while  to  make  considerable 
sacrifice  to  secun^  it.  The  problem  is  hirgi'ly  nn  individual  one.  for  city 
lilc  may  be  very  exciting  or  fairly  (piiet  according  to  circumstances,  ami, 
on  the  other  hand,  the  monotony  and  loneliness  nf  a  prolongcfl  isolation, 
away  from  familiar  scenes  and  excit<>mcnts,  may  iiave  a  distinctiy  bad 
effect  on  those  who  are  unaccustomed  to  it. 

My  own  belief  is  that  the  essential  thing  is  to  secure  such  a  life  us 
will  give  a  reasimablc  amount  of  real  absorbing  intei-est  without  Iw 
great  a  tux  on  the  strength.  It  is  undoulttcdiy  extrcmi'ly  imjmrtJini  tn 
be  rid  of  many  of  the  excitements  of  the  city  and  of  tl»e  niin  i»f  jarrini; 
sounds  falling  constantly  on  the  ear,  as  well  as  to  breathe  an  air  fJee 
fronj  impurities.  But  these  are,  after  all,  of  secondary^  importance, and 
although  it  is  true  that  their  effects  in  inducing  fatigue  are  often  grtatrr 
than  is  realized  at  the  moment,  yet,  on  the  other  hand,  familiarity  \rith 
them  unciuestionaly  robs  them  of  a  great  part  of  their  jxiwer  for  iiann. 

As  regards  (M'cujKftioit,  the  first  requisite  is  that  the  j>aticnt  should 
feel  that  he  is  doing  sometliing  for  whteh  Ids  interest  and  talent." fit 
hira,and  which  he  regjirds  as  important  ;  but  oftentimes  hemntit  content 
himself  with  a  suboixlinate  position  which  does  not  involve  much 
resjxjnsibility. 

Kxerckf  and  Rc^f^  and  Bcff  Treafmertf. — Tt  would  be  impossible  to  do 
justice  to  this  important  braneh  of  the  suliject  without  dis<-riminatinga* 
among  ttie  various  elasse's  of  cases  to  a  gifater  extent  than  our  Mxicf 
permits.  Acute  attacks  or  exacerbations  demand  abstdutc  rest,  wmh'. 
on  the  other  hand,  the  capacity  to  take  physical  exercise  freely  i^  a 
great  boon  for  many  jratients,  and  the  systematic  pursuit  of  suitable 
gymnastics  affords  a  training  of  tiigh  value.  I  fully  agree  with  Lowen- 
feld  in  his  statement  that  neurasthenic  backache  is  often  better  treatL**! 
by  engrossing  aiul  pleasurable  exercise  than  by  rest. 

A  practictd  dartger  is  that  feeble  patients  may  bo  all(m*ed  and 
temptetl  tr*  exhaust  themselves  in  conscientious  efibrts  to  improve  ibe 
health  by  exercist^  and  a  gowl  pnictical  recommendation  for  all  who  can 
follow  it  is  that  tiie  ilay's  wf>rk  should  l>e  broken  by  an  hour's  rest  at 
noon  before  the  mid<lay  meal.  I  could  cite  a  large  number  of  apprecia- 
tive recognitions  for  this  advice  which  1  liave  given  for  many  veare, 
almost  as  a  matter  of  routine,  enjoining,  at  the  same  time,  as  an 
tial  factor,  that  the  rest  shoidd  lie  followed  by  a  cool  or  cold  bath,  gener- 
ally taken  in  the  form  of  an  aifusion  while  the  patient  stands  or  sita  * 
warm  water. 

Where  it  is  impossible  to  give  up  the  noontime  to  resting,  the  ni 
rest  may  l»egiu  early  and  end  late,  or  a  rest  followed  by  a  bath 
taken  before  the  evening  meal. 
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Where  serious  failure  of  the  nutrition  and  disjg^estion  is  present,  or 
rhert^  an  acute  prostration  of  the  nervous  rttrength  tn^eurs,  a  complete 
**  rejd-curc*'  may  be  indieated.     It  is  unnecessary  to  dilate  at  Ien«;th,  to  a 
community  familiar  with  the  masterly  expositions  of  Weir  Mitchell, 
apoD  the  value  of  this  treatnietit  or  the  principles  luider  which  it  is  to 
be  carried  out.     The  Praciicai  Dhidics  by  W.  (Tilman  Thntiipson  con- 
tains the  details  of  several  modifications  of  MitchelTs  method,  which 
the  reader  is  warmly  recommended  ttt  consult.     The  essential  points  to 
be  lK>me  in  mind  are  that  the  injurious  etiects  of  the  rest  should  be 
counteracted  by  massage  and  |>a<sive  or  active  exercise  in  bed,  and  its 
[gooil  effects  reinforced  by  such  influences  as  would  he  likely  to  secure 
in  favorable  mental  attitude  uu  the  |>atient's  part.     The  day  should  lie 
rwell   fillet!  with  healthful   rn-cupatious,  so  to  .speak,  carricil  out   with 
txtrerac  regularity  and  contidence  by  a  goixl  nurse,  so  that  the  jxitieut 
Day  feel  iiimself  swept  along  in  the  direction  of  health.     Skim  milk, 
[gniel,  buttermilk,  koumyss,  and  eventually  other  worts  of  frnxl,  may  be 
jiven  at  short  intervals.     With  these,  and  with  niassagen,  baths,  electriea.1 
_>plications,  l»reuthing  exercises,  and  simple  movements  for  the  hands 
Ptncl  feet,  it  is  not  difficult  to  till  out  the  day,  an«l  as  the  patient  gains  in 
Fstrength  more  privileges  may  be  allowed,  one  by  one,  which  stimulate 
and  encourage  and  give  new  conlidence. 

The  following  prescriptions  of  daily  routine  as  reg-ards  fufxl  are  copied 
from  Thompson's  hm»k.'  The  physician  may  make  modifications  if  he 
looses,  but  should  not  forget  that  the  secret  of  success  will  often  lie  in 
le  adoption  of  some  sharply-dehntHl  plan,  to  which  he  must  confidently 
adhere. 

Weir  Mitchell,  who  was  the  pioneer  of  this  methml  of  treatment, 
prescribes  an  exclusive  milk  diet  less  rigidly  than  formerly.  After  five 
l^or  six  days  of  such  treatment  a  chop  or  a  leached  egg  may  be  added  at 
noon.  The  next  day  bread  and  butter  or  bread  and  milk  are  given 
besides  for  supp<„^r,  and  then  an  t^^^r  or  a  little  meat  at  breakfast,  until 
the  patient  is  taking  three  gcwMl  meals  of  plain  food  daily,  but  in  addi- 
tion at  least  two  quarts  of  milk.  The  exclusive  milk  diet  is  believed  to 
Lprepare  the  digestive  system  for  the  assimilation  of  other  foods. 


Phtifair's  Diet. 

'*  Playfair's  diet  for  neurasthenia  is  a  good  example  of  a  milk  diet, 
>n  rombincil  with  other  IWls,  as  follows: 
"  First  Day. — Twenty-two  ounces  of  milk  in  divided  doses. 
**  Set^ond  L>.iy. — Fifty  ounces  of  milk  in  divided  doses. 
**  Third  Day. — Fifty  ounces  of  milk  in  divided  doses.      Massage, 
"  ^  an  hour. 
**  Fourth  Djiy. — Fifty  ounces  of  milk  in  divided  doses;  egg,  bread 
fcnd  butter;  dialyzed  iron,  forty  minims  in  two  difses.     Massage,  odc 
jour  and  a  half. 

** Sixth  Day. — Fifty  ounces  of  milk  in  divided  doses;  mutton  chop. 
|Massage,  one  hour  and  fifty  minutes, 

I       **  Eighth  Ikiy. — Fifty  ounces  of  milk  in  divided  doses  ;  mutton  chop  ; 

porridge  and  a  gill  of  cream ;    mnltine  twice  daily.      Ma3.sage,  thi"^ee 

'  Praeticul  Dietetics,  New  York,  1H98. 
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hours;  eloctricity,  half  an  hour,  continued    to  the   end  of  the  tr 
ment.     The  solid  food  is  now  gradually  increased  until  such  a  diet  id 
reiichcd  as  the  following^  for  the 

"Tenth  Day. — 6  a.  m.,  raw  meat  soup,  ten  ounces;  7  A.  M.,  arup( 
bhick  cottee  ;  8  a.m.,  a  plate  of  oatnieul  porridge,  a  grill  of  cream,! 
boiled  e^^g,  three  slices  of  bread  and  Imtter,  and  <'ocuQ ;  11  A.  M.,  milk, 
ten  ounces  ;  2  p,  M.,  rump  steak,  one  lialf  jmund  of  jwtaUies,  cauliflower- 
a  savory  omelet,  milk,  ten  ounces ;  4  I*.  M.,  milk,  ten  ounces,  thn 
slices  of  bread  and  butter;  6  P.  M.,  a  cup  of  gravy  soup;  8  p.m., 
fricfl  sok',  roast  mutton  (three  large  slire>),  French  beans,  potatfj<s, 
stewed  fruit,  and  cream-milk,  ten  ounces;  11  P.M.,  raw  meat  «MJp, 
ten  ounces. 

"  Fifteenth  Day.— Three  full  meals  daily  of  fish,  meat,  vegetables, 
cream,  and  fruit  ;  two  rpiarts  of   milk  and  two  glasses  of  bur^uwh. 

'*  Twenty-second  Day, — Amount  of  food  lessened." 

Vlimnif, — The  eflects  of  climate  have  lieen  much  studied,  but  in  a 
given  case  the  consideralitms  here  involved  are  apt  to  be  overbuIaDc«i 
by  those  i.i'^  social  and  nuMlical  siguititaiice.     The  i'on>>ideratii»n  of  «*hi«*" 
importance  is  that  exposure  to  rapid  changes  and  to  hot  wind;*  sho  ' 
be  avoided  so  far  as  prjictieable. 

In  genend,  frequent  changes  of  scene  and  air  are  useful,  but  it  i 
often  a  mistake  to  advise   long  journeys  if  they  interfere  with  carnifl 
on  a  regular  pursuit  at  borne.     (Jp|x»rtmiities  in  the  way  of  holi«UjJ 
and    half-boliaays    should  be  sought  and    tiiken   advantage  of  tu 
fullest  extent. 

Hiffirofhcrapeafics. — The  systematic  e.xternal  n.sc  of  water  is  of 
very  highest  impirtauce  in  the  treatment  of  neurasthenic  conditio 
and  the  conveniences  of  a  well-arranged  estiiblishment,  where  doucb 
can  be  had  of  va^^•ing  force  aufl  tenjjMTaturt^  are  to  be  secunwl  wh 
possible.  It  would  be  out  of  the  question  ht  give  hen*  a  satisfacto 
treatise  on  hydrotherapeiities,  and  I  shall  therefoiX"  attempt  only 
indicate  the  most  important  principles  at  stake. 

The  results  which  we  gain  are  mainly  throtigh  excitation  nf  tk 
nerves  of  the  skin,  actual  withdrawal  of  heat  counting  for  very  little. 
If  this  excitation  is  mild  aud  ajiplied  over  a  large  surface  at  niKe. 
as  when  a  warm  bath  is  taken  at  the  tem|X'niture  of  the  Ixxly, 
ideas  of  restfnlness  are  suggested  and  feelings  of  irritability  rrlievwl. 
If,  on  the  other  hand,  cold  is  used,  a  powerful  reflex  stimulation  L* 
exerteil  on  the  bloodvessels  of  the  skin,  the  muscles,  and  the  decju-r 
lying  organs,  including  the  brain,  in  consequence  of  which  widespim 
vascular  contractions,  followed  by  dilatations,  take  place,  and  at  the 
same  time  the  arteries  and  nerves  are  tniiued,  as  it  wer«',  to  n'^*^ 
with  greater  promptness  nm}  effieieney  another  time,  the  whole  |)ni<< 
forming  what  has  been  fittingly  called  by  Baruch  gymnastics  of  i 
bloodvessels.  Besides  the  va.s4ndar  efteets  of  a  cold  Imth,  the  wbo 
muscular  system  is  stimulated  and  heat  prixluction  is  increased  ami  I 
respiration  is  deejiened.  In  order  that  these  satisfactory  resnlt«^  sjIioU 
occur,  it  is  necessary,  in  the  first  place,  that  a  fairly  go<Kl  capacity  f 
normal  vasomotor  response  should  be  present,  or,  in  ])opular  lanjriu 
that  the  patient  should  have  a  good  power  of  reaction.  If,  as  in  nw 
cases  of  neurasthenia,  this  power  is  defective,  the  reaction  ifiill  «th 
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fail  to  occur  or,  occurring,  will  not  persist,  so  that  after  an  hour  or  two 
a  8<?nse  of  rhilh'ue.«s  wilt  cimio  on  which  may  lead  to  a  catiirrhal  inflam- 
mation of  sonie  of  the  mucous  meuihrniie. 

The  essoiitiaf  means  for  secunn|j;  u  gmxl  reaction  are — first,  tliat  the 
skin  shinikl  be  warm  at  the  time  the  hath  is  taken ;  next,  that  the 
decree  of  cold  and  the  force  with  which  tlie  cold  application  is  made 
should  be  proportioned  to  the  patient's  power  of  resjwnse  ;  third,  that 
by  friction  during  and  after  the  bath  tlie  ivactionary  ghiw  shoiihl  be 
exciteil  as  rapidly  as  pctssible,  and  that  it  should  be  maintained  by  suit- 
able exercises  or  massiige.  In  practice,  the  first  of  these  eonditious  is 
8ccure<l  by  steam  or  hot-air  Imxcs,  by  warm  baths  of  short  duration,  or 
by  wrapping  the  patient  in  bhinkets  with  or  witliout  a  wet  sheet  next  to 
the  skin.  With  vigorous  persons  the  preliminary  wanutli  may  be 
obtained  by  exercise,  but  here  the  dangc?r  comes  in  that  th*;  patient  will 
have  his  reaction  interfered  with  by  fatigue.  As  regartis  the  second 
indication,  it  is  necessary  that  patients  who  are  not  accustomed  to  tlie  use 
of  cold  water  should  be  gnwlnally  habituated  to  it.  For  this  purpose  the 
bo*ly  may  first  be  wrapped  in  blankets,  and  one  part  after  another  uncov- 
ered, bathed,  dried,  and  i-e-covered.  The  patient  may  next  sit  or  stand, 
after  a  blanket-pack  in  warm  water,  wliile  cooler  water  is  dashed  liljerally 
over  the  head  anil  shoulders,  the  temjierature  of  the  cooler  water  tieing 
rcduce<l  one  or  two  degrees  each  day.  By  this  means  even  very  delicate 
persf)ns  may  be  enabh^d  to  stand  cold  domeltcs  or  sprays  at  a  low  temjiera- 
ture  and  delivered  under  high  pressure.  Tin*  high  pressure  soon  becomes 
of  great  advantage,  since  the  mechanical  impact  of  the  water  helps  to 
secure  the  reaction,  but  not  every  patient  can  stand  a  powerful  stream 
at  first.  Where  no  means  but  the  simplest  are  at  hand  the  cold  affusions 
may  \>e  made  more  and  more  stimulating  by  reducing  the  temjierature 
of  the  water,  even  icing  itif  desirable,  and  by  prolonging  the  application. 
Further  means  for  securing  a  reaction  are  furnished  by  the  wet  pack,  the 
patient  being  first  enveli>ped  in  a  cold  wet  sheet,  then  rapidly  in  bhinkets 
which  are  drawn  tight  and  snugly  tucked  in.  The  pack  is  generally 
r€'move<l  at  the  end  of  half  an  hour  or  an  hour,  and  the  patient  rajvitlly 
bathe<l  in  cof)l  or  ctvtd  water  or  given  a  cold  bath  or  an  apj>licatiou  of 
the  **  dripping  sheet.'*'  For  this  purpose,  while  the  patient  (previously 
well  warmtnl)  stands  or  sits  upon  a  stool,  an  assistant  envelops  him  from 
behind  with  a  coarse  linen  sheet  previously  inunersed  in  cool  or  cold 
water.  The  assistant  suj)p!enients  the  stiniidant  action  of  the  cold  water 
by  rapidly  stroking  the  back  and  lindis  with  his  hand  outside  the  slicet, 
while  the  |Kitient  rubs  him.s«'lf  in  front.  After  a  moment  or  two  the  wet 
sheet  is  removed  and  a  dry  sheet  siibstitutcHl.  It  is  said  that  the  gofMl 
eflects  of  massage  are  obtained  more  i'ldly  and  rapidly  if  preceded  by 
fionie  such  application  as  this. 

By  proprrhj  f/raduafaf  treatment  of  this  sort  the  tonicity  of  the 

^urtcrial    system   is  undoul>tcdly  raised,  the  metabolism  increased,^  the 

[power  of  digestion   improved,  tlie   thoughts  turned  into  new  channels, 

and  a  sense  of  power  and  well-being   imparteih     It  has  lieen  claimed, 

and  may  be  conceived  of  as  true,  tliat  even  the  nutrition  of  the  vascular 

*  Sec  Simon  Baruch  :  The  Thnnpfutie  U»t»  oj  Wattr,  and  other  publicatiooa. 

•  See  Mary  Putnam  Jaoobi :   The  Cold  Pack  and  Massage  in  the  Treatment  of  Anamia, 


592  NEURASTHENIA. 

walls  may  be  maintained  or  improved  in  this  way — ^an  effect  of  great 
importance  for  the  nutrition  of  the  nervous  system. 

Electricity. — There  is  no  doubt  that  electricity  in  its  various  fonnscan 
be  made  of  material  service  as  an  adjuvant  in  the  treatment  of  neuras- 
thenia. It  is  not  probable  that  it  exercises  a  direct  influence  over  the 
altered  nerve  cells,  but  it  affords  a  convenient  means  for  carr3ring  out  a 
systematic  course  of  treatment — a  mode  of  action  which  mighty  in 
general  terms,  be  call  "suggestive,"  though  the  influence  which  this 
name  covers  is  by  no  means  a  simple  one.  There  is  some  reason  for 
thinking  that  the  general  nutrition  and  metamorphosis  of  tissue  is  favor- 
ably affected,  but  this  is  not  beyond  question. 

The  methods  of  using  electricity  which  give  the  best  results  are— by 
the  static  form,  both  the  breeze  and  the  sparks  bein^  available ;  by  gal- 
vanization of  the  head  and  back ;  by  general  faradization  of  the  ma 
and  muscles ;  and  by  electric  baths.  Levillain  ^  believes,  with  Vigou- 
roux,  that  static  electricity  comes  near  to  being  a  specific  for  neuras- 
thenia. From  the  clinical  standpoint  I  am  almost  ready  to  share  this 
opinion,  though  I  believe  we  are  not  in  a  position  to  deny  that  the  eood 
results  are  largely  of  a  psychical  origin,  the  prolonged  and  soouine 
application  tending  to  throw  the  patient  into  a  quiet  and  hopeful  mental 
state. 

Many  observers  think  very  highly  of  galvanization  of  the  head  and 
back  and  of  faradization  of  the  muscles  of  the  skin.  The  latest  and 
one  of  the  best  writers  on  this  subject  is  Remak,  and  on  the  whole 
he  supports  this  view.  At  the  same  time,  this  writer  points  out  the 
great  discrepancies  which  prevail  as  re^rds  the  most  suitable  strengA 
of  current,  at  least  where  galvanism  is  concerned;  and  one  who  is 
familiar  with  the  peculiarities  of  neurasthenic  patients  must  admit  that 
the  apportionment  of  results  as  between  actual  chemical  or  nervous  action 
and  "  suggestion  "  is  difficult  to  make. 

In  the  treatment  of  certain  local  neuroses  the  wire  brush  and  the 
sparks  from  the  static  apparatus  are  of  marked  service.  Goldschieder 
in  his  recent  review  of  methods  for  the  treatment  of  pain  in  its  diffe^ 
ent  forms  discusses  the  rationale  of  these  measures,  and  thinks  that  the 
inducing  of  a  new  set  of  sensations  is  an  important  factor.  I  have  long 
held  this  view,  and  believe  that  the  new  sensations  are  of  greater  \'alue 
in  proportion  to  their  unfamiliarity.  I  think  it  is  for  this  reason  that 
vibrations,  especially  those  which  are  communicated  by  a  vibrator  powe^ 
ful  enough  to  act  deeply,  are  of  so  much  value.  It  must,  however,  be 
remembered  that  when  we  say  new  sensations  or  unfamiliar  sensations 
we  use  that  term,  not  in  an  exclusivef  sense,  but  as  standing  for  a  whole 
series  of  modifications  in  the  distribution  of  central  nerve  energy, 
whether  conscious  or  unconscious. 

Ldwenfeld  praises  electricity  in  the  treatment  of  nervous  disorders 
of  the  heart,  using  large  electrodes  and  an  ascending  galvanic  cuf'^ 
from  the  cardiac  region  to  the  neck  (vagus),  with  gradual  increase  and 
diminution  of  the  current. 

All  the  writers  on  sexual  neuroses  of  every  sort  advise  the  differ*"* 
forms  of  electricity,  applied  locally  and  generally  in  strong  current. 
There  is  no  positive  agreement  as  to  the  form. 
*  I/a  Neurasthaiie^  Paris,  1891. 
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Treatment  by  Dnujs. — This  is,  |>erhaps,  the  least  important  part  of 
be  treatment  of  ncurartthenia,  and  yet  there  are,  of  course,  many  special 
Bclications  which  are  well  met  in  this  way. 

I  c^n  only  s|K>ak  ttf  tlie  more  important  rif  these.  Strifchniuc^  in 
rr€^?»ing  an<l  eventually  larj^e  iiose?;,  has  seemed  U>  me  of  great  vahic. 
have  iiseil  it  in  the  form  of  nnx  vomica,  carried  from  ten  to  twenty,  and 
kren  to  thirty,  drops  three  times  a  day.  Occasionally  it  eanyt^s  diarrhtwi  or 
lDpleai<ant  signs  of  stimulation,  hut  in  the  vast  majority  of  cases  jiatients 
'  cl  better  under  its  use.  Iron  is  usefid  in  large  doses,  when  :»nti?mia 
ists,  l>nt  it  is  a  striking  iact  that  in  many  eases  of  neurasthenia  blood 
3ts  fail  to  indicate  marked  anjemia  even  when  the  patient  looks  jxde. 
rscnic  is  said  to  improve  the  vasomotor  tone,  but  there  is  little  real 
round  for  this  belief,  and  where  it  is  of  service,  as  it  undoubtedly 
mietinies  is,  the  result  is  probably  due  to  it«  action  on  metabolism,  A 
Brent  observer,  commenting  on  the  signs  o{  slight  arterial  sclerosis, 
:ch  as  are  sometimes  seen  in  neurasthenia,  assorts  that  he  has  tonnd  the 
me<lies  that  lessen  blooil  tension  to  Ix*  of  marketl  service.  1  have  no 
:perience  liearing  on  this  point,  except  that  liromtde  salts  are  certainly 
Juable,  and  that  the  drinking  of  a  large  quantity  of  water  is  also 
eful.  Other  grounds  can,  however,  be  assumed  for  these  results. 
^imnlnntfi  and  narcotics  arc,  In  general,  to  be  avoided,  and  the  habitual 
se  of  hypnotics  commotdy  entails  more  distress  than  the  drugs  relieve. 
'hey  do,  however,  undoubtaJly  bridge  over  si>metinies  a  very  important 
isi^,  and  arc  in  that  way  very  useful.  The  hromides  especially,  given 
t>fn  time  to  time  for  a  very  fe\v  days,  induce  quiet  and  sleep,  and  some- 
Dies  initiate  a  new  and  better  phase  of  the  disease. 

Kr.itt't-EI)ing  recommends  piscidia  as  a  good  substitute  for  the 
roraides. 

TWntment  of  Speehf  Conflitiom  and  Stpnptmn^. — The  insomnia 
neurasthenics,  as  it  often  leads  to  the  development  of  the  disease, 
also  often  forms  one  of  its  most  distressing  sym|>toms,  though, 
the  other  hand,  the  bh>i>ming  appearance  wliich  thf>se  who  eomphiin 
it  often  present  may  justify  the  otnclusiou  that  here  t(M)  tixed  ideas 
ly  an  in»portant  part,  and  that  the  patient  really  sleeps  better  than  he 
s  believed. 

When  true  insomnia  exists  the  question  at  once  arises,  Shall  it  be 
feated  with  hypnotics?  If  this  woidd  entail  the  necessity  of  a  con- 
Doal  resort  to  snch  remedies,  they  are  l>est  avoided  altogether.  If  this 
HjPpBSolutely  done,  the  patient  will  lie  the  more  ready  to  adopt  adequate 
Bedsores  for  corrwling  the  nn<lerlying  state,  and  nuiy  find  that  even  if 
h.^ses  a  few  niglits'  rest  now  and  then,  he  will  get  more  refreshment 
k>m  the  natural  sleep  which  he  does  secure  than  that  which  hypnotics 
urnish. 

The  inability  to  sleep  is  generally  induced  either  by  over-fatigne 
leading  to  the  "  fatigue-anaesthesia"  described  by  ('i>wles),  or  to  worry- 
Bg  thoughts,  or  to  morbid  habits,  based  in  pirton  disordere<l  exiK-cUincy, 
to  distressing  sensations  of  sexual  or  other  origin.  The  former  tend- 
icv  is  best  countcmcted  by  a  rest  in  the  daytime,  as  described  above, 
tnd  by  passing  the  eveuiog  in  quiet  indolence  or  with  appropriate  read- 
Dg.  Tne  si)Ti  of  book  wliich  is  the  best  is  generally  one  which  deals 
ith  details  of  an  interesting  but  not  over-stimulating  sort.     Treatises 
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on  natural  science  or  unstimulating  stories  fill  the  need  for  many  per- 
sons. Baths  in  the  day  and  baths  at  bedtime,  and  even  in  the  night, 
such  as  warm  baths  followed  by  cold  affusions,  or  the  cold  dripping 
sheet,  are  extremely  valuable  hypnotics,  partly  because  they  pave  the 
way  for  a  clearer  and  healthier  action  of  the  brain,  j>artly  because  they 
increase  the  tonic  condition  of  the  bloodvessels  and  help  digestion.  A 
bowl  of  hot  Indian-meal  or  other  simple  gruel  (sometimes  best  without 
milk)  is  an  excellent  night-cap.  Bromide  salts  in  full  doses,  taken 
several  times  a  day  for  several  days  in  succession,  will  often  break  up 
an  attack  of  insomnia  and  thus  help,  also,  the  patient's  mental  state. 
The  stronger  hypnotics  may  of  course  be  required  for  emergencies,  but 
the  detailed  consideration  of  their  respective  merits  may  JSe  omitted. 
The  decision  whether  or  not  to  use  tjiem  must  often  be  determined  by 
observing  whether  the  insomnia  is  a  temporary  phase  of  the  malady  or 
has  become  a  chronic  and  somewhat  independent  affection,  in  which  case 
it  might  often  be  called  a  neurosis  of  habit  or  association.  Narcotics 
are  much  less  admissible  in  the  latter  case  than  in  the  former.  In  either 
case  the  use  of  electrical  treatment — not  especially  at  bedtime — is  often 
of  ^reat  service.  Prolonged  static  applications  are  perhaps  the  best,  but, 
whichever  form  is  used,  a  better  result  may  be  expected  if  the  immedi- 
ate effect  is  sootliing,  and  it  is,  in  fact,  due  to  the  induction  of  a  sub- 
conscious expectation  of  a  favorable  sort. 

Disorders  of  Digestion.. — It  is  well  recognized  that  neurasthenic 
patients  may  suffer  distress  during  digestion  even  when  careful  tests 
show  that  the  food  is  well  disposed  of  and  the  digestive  idiosyncrasies 
of  purely  mental  origin  abound.  In  view  of  these  facts  it  is  always 
important,  and  sometimes  all-sufficient,  to  place  the  patient  under  fevor- 
able  conditions  as  regards  avoidance  of  fatigue  and  mental  worry.  The 
Mitchell  rest  trt»atment  shows  its  value  in  no  class  of  cases  more  than 
here,  and  its  principles  may  be  followed,  in  a  modified  form,  for  cases 
not  requiring  the  full  treatment.  It  is  important  in  case  of  doubt,  or 
sometimes  for  relieving  the  patient's  mind,  to  use  the  test  meal  and 
stomach-tube  to  eliminate  real  catarrhal  gastritis,  and  in  that  connection 
it  should  not  be  forgotten  that  the  occasional  use  of  the  stomach-tube, 
at  least  in  the  form  of  a  douche,  is  often  of  service  as  a  therapeutic 
measure  in  these  cases.  Where  catarrh  is  absent  the  motility  or  yower 
of  normal  reaction  of  the  stomach  may  be  at  fault  and  may  call  for 
special  treatment,  as  by  external  or  internal  electrization,  massage,  the 
use  of  pepsin,  alkalies,  or  taka  diastase,  etc.,  in  accordance  with  principles 
laid  down  elsewhere.  But  in  the  great  majority  of  cases  far  more  wiU 
be  gained  by  an  insistence  on  proper  and  thorough  hygienic,  tonic,  and 
mental  treatment,  though  serious  cases  tax  the  ingenuity  and  determina- 
tion of  the  physician  to  the  utmost. 

Iniesfimd  indigestion  is  equally  hard  to  cure,  but  the  principles  of 
treatment  are  the  same — first  general,  next  local,  and  both  thoroughly 
applied.  The  danger  is  that  the .  physician  will  fail  to  recogniie  flo^ 
large  a  part  is  played  by  morbid  nervous  habit  and  morbid  hypochon- 
driacal or  subconscious  ideas.  The  presence  of  starchy  indigestion  m"^^ 
be  met  by  cathartics,  diet,  and  special  digestants,  such  as  the  tak* 
diastase. 

Cardiac  and  vasomotor  disorder's  are  important,  but  obstinate,  afl^ 
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tions.  Where  continuous  caifliac  irritability  is  present,  complete  rest 
for  a  time,  with  bromides  and  iodiiles  or  arsenic,  and  galvanization  of 
ibe  cardiac  region  (Liivvenfeld),are  indit-ated  at  first,  but  .suitable  Swedish 
Bor  other  exercises,  if  carefully  chosen,  are  imj)ortant  later.  So  also  the 
Bionicity  of  the  vasomotor  system  can  perhaps  often  be  improved  hy  per- 
Hwent  hydrotherapy.  But  the  pulsatile  forms  of  vasomotor  disorders 
^flw8  intractable,  and  so  also  are  the  paroxysmal  forms  which  are  often 

aasociated  wHlh  sweating.  A  vigorous  general  treatment  is  the  best. 
H  Anihenopkt  may  call  for  careful  fitting  of  glasses  and  even  muscle  sec- 
ftiou,  but  is  often  very  amenable,  witJiin  certain  limits,  to  careful  tniin- 
ing,  as  by  Dyer's  methwl,  according  to  wliicli  the  patient  reiids  with 
extreme  regidarlty — at  fii*st  one  or  two  minutes  three  times  daily,  then 
ever}'  day  one  minute  more  up  to  ten  minutes,  after  which  more  rapid 
increase  is  made  until  several  hours*  reading  is  done  daily.  Static  elec- 
tricity is  of  material  service  in  such  cases,  prttbably  by  imparting 
confidence  and  encouragement. 

HfOflachey  in  so  far  as  six'cial  treatment  is  needed  and  is  not  pointed 
rtit   by  other  indications,  is  sometimes   relievetl  by  electricity  ami   by 
sage.     In  bad  forms  it  is  extrt^melv  obstinate. 

Tor  the  details  of  the  treatment  of  sexual  nenraathenia  the  reader  is 
Ifeired  to  the  sjwcial  treatises.     The  followiug  suggestions  are,  how- 
5?er,  of  prime  importance  : 
The  patient  should  be  instructed  constiintly  in  sound  views,  and  where 
^self-rest mint  is  ueeiled  its  dithcnlties  and  possibilities  should  be  clearly 
B^inte<l  out,  with  a  view  to  tlie  stiniidation  of  the  will  ami  the  connter-« 
^action  of  morbid  self-reproiich.     It  should  be  retvogtiized    that  sexual 
intercoun?e  is  not  the  main  object  of  marriage. 

On  the  other  hand,  an  nnuatin";il  struggle  for  extreme  a!)stiuence  is 
not  g«Mxl  f<)r  the  neurastlieiiie  patient,  and  the  physieiau  can  often  bring 
material  aid  t<»  the  patient  in  arriving  at  a  wise  couelusion  as  to  tletail. 
^  Excessive  acminal  emmioin*,  which  so  often  unduly  terriJy  adolescent 
■Bnd  even  adtdt  patients,  can  often  he  checked,  so  far  as  that  is  necessary, 
bv  a  thoroughly  healthy  nuMle  of  living  ;  the  use  of  atropine  or  hyoscya- 
mine  and  gelsemium  through  the  <lay  and  at  bedtime;  hot  sitz  baths; 
and  by  measures  a<ldressed  to  overcoming  hyjierjemia  of  the  prostate 
ftntl  <li.'^tention  of  the  seminal  vesicles.  This  van  be  done  by  cold 
[urethnd  sounds  or  double-current  catheters,  and  often  with  especial  suc- 
ess  by  the  use,  for  half  an  Imur  or  more  daily,  of  the  "  psychrophor,"  * 
[a  double-current  rectal  tiibe,  with  ice  water. 

Digital  compression  of  the  seminal  vesicles,  ami  applications  of  silver 
aitrate  in  the  prostatic  urethra,  antl  also  electricity,  arc  of  excellent 
ervice  in  the  hands  of  experts. 


'  Made  bv  Tiemann  of  New  York. 


OCCUPATION  NEUROSES;  AFFECTIONS  OF 
THE  NEURO-MUSCULAR  APPARATUS  DUE 
TO  SPECIAL  OCCUPATIONS. 

By  CHARLES.  K.  MILLS.  M.  D. 


Synonyms  and  Definition. — A  large  number  of  affections  of  the 
mu>i4"ular  apparatus  result  from  t!ie  numutimou.*  aii<l  prcilfingetl 
l<rf  certain  gnnips  of  musck^^  in  the  pursuit  t>f  special  ix-cujiations, 
dtBcribed  by  systeniutie  writers  under  variou:^  names,  sueh  as 
nt^irotttii,  f((fif/ue  Ttenroscfi^  and  oct'Hpdtion  spaj^niJi.  Other  terms 
Ive  been  suggestc<l  to  embrace  these  diseases,  but  none  have  become 
ily  rooted  in  professional  literature.  Morris  Lewis  '  invented  the 
frm  copodi/si'^incjikt,  derived  froui  certain  Greek  words  the  interpretation 
which  is  **  faulty  or  difticuU  motion  due  to  constant  repetition  of  the 
ae  act."  Anapeirath  jjaraft^Kiify  pro/esHionai  hnjjoiencef  pnj/i'.v<ionat 
yprrhinesinj  and  profemionat  dtfHkinema  are  other  more  or  less  general 
(fms  which  have  been  suggested  fnr  these  affections.  No  single  deserip- 
»'e  definition  can  fully  cover  the  ditlcreut  disorders  whifh  belong  under 
le  head  of  these  occii])ation  neuroses  ;  but  tficy  may  be  defined  in  a 
leneral  way  as  affect  ions  of  the  neuro-muscular  appanitus,  nsiially  pre- 
enting  themselves  as  forms  of  local  spasm,  tremor,  orpamlysis,  or  some 
lorabination  of  tliese  symptoms,  olten  with  the  addtlion  uf  twiin  and 
ither  sensory  Fyrnptoms.  Tliey  arise  from  the  excessive  and  long-con- 
iuueil  iLse  of  groups  of  muscles  which  i\n\  as  a  rule,  eimc4'rned  in  the 
lighly  specialLzeil  moveuu'uts  necessitated  by  |tarticular  twcupations. 

An  objection  to  the  use  of  the  general   term  "  occupation  neunrses," 

•  **  affections  of  the  nervous  system  due  to  (K'cupation/'  is  found  in  the 

ct  that  otlier  entirely  distinct  forms  of  nervous  disease  are  sometimes 

le  direct  result  of  pfirticular  f>ccu|>ations.     Diseases  of  the  nervous 

rgtem  may,  for  example,    originate  from  the  effects  of  certain  toxic 

fcpts,  such  as   lead,  mercury,  aniline  dyes,   nitrobeuzine,  and  carbon 

Booxidc,  with  whieli  workers  come  in  almost   constant  contact  in  the 

Drsuit  of  certain   cwcupations.     Exjiosnre  to  the  injurious  effects  of 

>bacco,  electricity,  heat,  compressed  air,  or  any  other  agency  capable 

f  inflicting  injury  upon  the  nervous  system  may  likewise  give  rise  to 

ervons  diseases.^     ()ur  present  concern  is  simply  with  those  affections 

'hich  are  generally  classed  by  English  and  American   writers  as  the 

'  Lewis.  Morris  J. :  "The  Neural  Disorders  of  Writers  und  Artisans,"  A  Syeian  of 
Wrtirtj/  ifedieine  by  Amrricttn  Aulhom,  lH8<i,  vfA.  v.  p.  504. 

*One  of  the  most  valuable  coiUrilMitions  to  ihe  subject  of  *'  the  diseases  of  occupa- 
on"  Ls  the  exhaustive  article  on  thisfnibjirot  in  the  Tuxntielh  OetUury  Praetke  of  Medicine, 
f  James  Heudrie  Lloyd  of  Phil.adel|ihiu. 
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"  fatigue  neuroses/'     The  tenn  fatigue  neuroses  was  first  suggested  by 
George  Vivian  Poore.^ 

Occupations  most  Frequently  causin^r  Fatigrue  Neuroses.— The 
list  of  occupations  the  pursuit  of  which  has  caused  neuro-muscnlar 
affections  that  can  properly  be  classed  under  the  general  head  of  fatigue 
neuroses  is  now  very  large,  and  is  being  constantly  added  to  by  the 
reports  of  single  cases  or  groups  of  cases  in  the  medical  journals.  This 
is,  of  course,  what  would  be  expected,  as  any  occupation  involving  pro- 
longed and  monotonous  exertion  may  sooner  or  later  give  rise  to  such 
diseases,  esi)ecially  if  this  exertion  is  of  such  a  character  as  to  involve 
innumerable  repetitions  of  the  same  acts. 

The  following  is  a  list  of  the  classes  of  persons  following  occupations 
which  have  caused  fatigue  disorders,  either  in  recorded  cases  or  in  the 
experience  of  the  writer  :  Scriveners,  telegraphers,  stenographers,  type- 
writers, pianists,  violinists,  drummers,  cornet-players,  seamstresses, 
operators  on  sewing  machines,  artists,  dancers,  turners,  shoemakers, 
snoefitters,  tailors,  blacksmiths,  carpenters,  watchmakers,  goldbeaters  or 
other  users  of  hammers,  weavers,  milkers,  money -counters,  compositors 
or  typesetters,  grinders,  cutlers,  stonecutters,  sawyers,  masons,  brick- 
makers,  bricklayers,  fruit-packers,  cigarette-makers,  letter-sorters,  dairy- 
maids, knitters,  makers  of  artificial  flowers,  actors,  professional  voice- 
users,  auctioneers,  car-drivers,  motormen,  and  preparers  of  photographic 
plates. 

General  Remarks  on  the  Nature  of  the  Fatigue  Neuroses.— 
It  may  serve  a  good  purpose  to  briefly  discuss  the  relations  of  fatigue 
to  the  production  of  any  or  all  of  the  fatigue  neuroses.  "What  is 
the  explanation  of  their  development  ?  How  do  they  arise  ?  How  do 
they  progress  ?  In  genond  terms,  they  are  the  result  of  interference 
with  that  rhythmic  nutrition  which  Sir  James  Paget*  has  declared  to  be 
one  of  the  great  laws  of  nature — a  law  the  violation  of  which  entails 
pain,  disease,  and,  it  may  be,  death.  It  is  not  work,  physical  or  mental, 
which  leads  to  these  dire  results,  but  overwork  in  the  strictest  sense  of 
the  word.  Work  within  normal  limits  leads  to  normal  fatigue,  which 
in  turn  calls  for  rest  in  order  that  recuperation  may  occur ;  overwork 
leads  to  abnormal  fatigue,  and  at  its  worst  destroys  even  the  inclination 
to  that  repose  which  helps  to  carry  out  this  great  law  of  rhythmic 
nutrition. 

The  diseases  which  are  at  first  functional,  peripheral,  and  neuro- 
muscular, and  simply  the  temporary  effects  of  interference  with  this  la^ 
of  rhythmic  nutrition,  in  time  become  affections  of  the  spinal  and  still 
later  of  the  cerebral  centres. 

"  There  is  a  certain  limit,"  says  I^ewis,  "to  which  exercise  of  a  given 
group  of  muscles  may  be  carried  without  producing  fatigue  and  lo<*l 
congestion,  or  perhaps  even  inflammatory  results  :  this  varies  greatly  m 
different  individuals,  but  if  it  is  continually  and  uninterruptedly  over- 
stepped, and  insufficient  time  is  given  for  rest  and  recuperation,  the  cen- 

*  Poore,  George  Vivian :  A  Tert-book  of  Electricity  in  Medicine  and  Surgery,  Loo*""' 
1876;  "An  Analvsis  of  Seventy-five  Cases  of  '  Writer's  Cramp '  and  Impaired  WntJng 
Power,"  Medico-dkirurgical  IVansncdom  London,  1878,  2d  series,  vol.  xliii.  p.  111.      . 

'  Paget,  Sir  James :  The  Croonian  Lecture  "  On  the  Cause  of  the  Rhythmic  Moo<» 
of  the  Heart,"  Proceedings  of  the  Royal  Society  of  London,  1867,  vol.  viii.  p.  478. 
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m  the  spinal  cortl  whieli  regulate  the  action  ot*  the  various  niiisoles 
'implicute<i  become  uver-siimulatetl,  ami  tlie  result  is  an  iimhie  amount  of 
nervous  energy  iiiduccil  l>y  the  perijilienil  exettatittii,  or  tJiere  is  a  di^- 
tortion  of  the  central  inipul.ses  in  passing  thron^li  tliesc  ceiitn-s ;  u 
perturbation  of  the  co-onlinating  power  ensues,  and  inco-ordi nation  is 
the  result.  Under  rest  and  appropriate  treatment  these  synijitonis  may 
'pass  away,  but  if  the  part  is  «"Hntintially  used  it  is  highly  pmliable  that 
nutritive  changes  will  ite  produced  in  that  part  of  the  spinal  eord  from 
which  the  nerves  su})p!ying  the  overtaxed  nuiseles  proceed,"  The  weight 
[>f  recent  opinion  ij*  undoubtedly  in  favor  of  the  view  that  the  seat  of 
;he  greatest  [latholotjieal  change  iti  xhvne  ca.ses  is  in  the  central  uervoiu? 
lystem  ;  doubtless  in  ^ouie  of  them  it  is  in  the  gray  matter  of  the  brain 
Dortex. 

The  researches  of  Hodge*  on  the  conflition  of  the  nerve  cells  of 
Intmal.s  lx>th  befoiv  and  after  the  induction  of  excessive  fatigue  fur- 
uLsh  the  closest  approach  to  a  scientific  exphinatiou  of  tlie  patliological 
lubsttnitum  of  the  fatigue  neuroses.  The  spinal  ganglia  and  bniiu  cells 
Df  varioiis  animals,  as  the  honcy-l)cc,  sparn^w,  swallow,  dog,  cat,  and 
fn^,  were  studitnl  mierose<ijvienIly  both  Iieforr  and  after  fatigue.  The 
Bpiual  ganglion  of  a  eat  whii'h  had  bi-en  submitted  to  prolonged  electri- 
cal excitation  was  compared  with  the  corresponding  g-anglion  of  the 
Dpposite  side  which  had  not  been  subjeeted  to  this  exhaustive  ]U*oce<lnre. 
Both  the  ganglia  and  tiie  bmin  cells  of  bees  and  birds  were  studied  before 
Ind  after  long  flights.  The  examinativjns  were  made  with  seientific  pre- 
cautions. In  all  the  cases  studied  changes  were  found  in  the  nerve  cells 
ixamitied.  Among  the  most  important  of  these  chajiges  were  marked 
iecrease  in  the  size  of  the  nucleus,  changes  in  its  fuitline,  and  loss  of  its 
Isual  open  reticulated  appearmicc.  The  protoplasm  of  the  cells  became 
shrunken,  with  markeil  vacuolatious.  The  cells  of  the  cerebrum  and 
^rebellum  shrank  considerably,  the  [jcricellular  lymph  spaces  enhirging. 
Sx|>eriinents  such  as  these  afford  a   reasonable  ex|>Ianation  of  some  of 

le  changes  in  spina!  and  cerebral  centres  wlii{"h  iire  brought  about  as 
be  rej-,uh  rtf  prolonged  and  excessive  work  in  sjK'cial  occupations. 
One  of  the  effects  of  local  as  well  as  of  general   fatigue  is  the  pro- 

tiction  of  a  toxic  substance  which,  circulating  in  the  bhwd,  af!eet.s  the 
lerve  and  nerve  centres,  and  thus  indirectly  causes  the  series  of  phencmi- 
fna  presented  in  the  fatigue  ncnrosrs.  >b>sso-  found  that  the  Ijlood  of 
i  fatigue<l  animal  when  injected  into  an  animal  at  rest  ]>rt*diieed  in  it 
be  characteristic  symptoms  of  fatigue.     Muscles,  nerves,  and  nerve  cen- 

res — the   entire  neuro-nuiscidar    apparatus — probably  suffer  not  only 

rora  loss  of  substance  and  change  in  structure,  but  also  from  the  effecte 
>f  the  toxic  agents  circulating  in  the  bltMHl.  These  **  fatigue  substances," 
in  they  an^  sometimes  calletl.  may  therefore  also  play  an  important  role 
J3  the  protluction  id*  the  symptoms  which  are  present  in  the  occupation 
leuroses  now  under  consideration. 

Sjnnptoma:  General  Symptomatology. — Owing  to  the  diversity 
>f  occupations  which  give  rise  to  fatigue  neuroses  it  i.s  almost  impossible 

,  •  Hodjre,  C.  F. :  "  A  Microscopical  Stiuly  of  Change*  due  to  Functional  Activity  in 
■*t  evils,"  JoHmttI  of  MorjthfAoify,  lsi>2,  vol.  vii.  p.  i>o. 

Mowo.  A. ;  "  Lt*8  lotH  cfe  la  futieue  studi^os  dans  les  muscles  de  I'homme,"  Tmvatu 
Lab,  dt  PhynoL  de  C  UnivenUi  de  l\irin,  lStt9. 
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to  give  a  general  symptomatology  for  the  neural  and  neuro-muscular 
affections  under  consideration,  but  certain  symptoms  are  more  or  less  com- 
mon to  almost  all  forms  of  copodyscinesia.  Generally,  the  most  prominent 
is  probably  given  to  certain  motor  disturbances,  and  especially  to  local 
spasm,  tremor,  and  paralysis  or  paresis.  Inco-ordination  is  undoubtedly 
present  in  many  cases,  and  perhaps  too  little  stress  is  laid  on  this  symp- 
tom by  most  writers  on  this  subject.  In  the  discussion  of  the  symptom- 
atology of  the  fatigue  disorders  the  term  cramp  is  usually  spoken  of  as 
synonymous  with  local  spasm.  The  cramp,  however,  of  which  the 
patients  so  frequently  complain  is  a  sensory  as  well  as  a  motor  disorder, 
a  combination  of  pain  or  parsesthesia  with  spasm  or  contracture.  Local 
spasm  when  present  usually  appears  first  in  the  muscles  or  muscular 
groups  which  are  most  directly  concerned  with  the  necessary  movements 
in  the  occupations  which  are  followed,  and  is  generally  most  marked  in 
them.  It  does  not,  however,  continue  to  be  restricted  to  these  muscles. 
If  in  the  fatigue  diseases  of  writers,  telegraphers,  or  stenographers  the 
spasm  first  and  chiefly  affects  the  muscles  of  the  fingers,  hands,  and  fore- 
arm, it  may  soon  extend  from  these  to  those  of  the  arm  and  shoulder, 
and  even,  in  an  irregular  manner,  to  the  musculature  of  the  entire  half 
of  the  body  on  the  affected  side.  In  some  cases  associated  spasmodic 
movements  of  the  muscles  of  the  other  side  occur.  The  extensors  may 
be  affected  in  one  case,  in  another  the  flexors,  while  in  still  others  boui 
the  extensors  and  the  flexors  may  be  involved.  In  most  of  the  affections 
the  upper  extremities,  and  especially  the  right  upper  extremity,  will  be 
the  seat  of  the  disorder,  but  the  lower  extremity  may  be  involved  in 
occupations  in  which  the  work  is  chiefly  done  by  the  foot  and  leg,  like 
turning,  walking,  and  operating  sewing  machines.  Loss  of  power  occurs 
in  a  considerable  percentage  of  cases ;  this  is  usually  partial,  the  patient 
being  paretic.  The  jiarts  affected  are  easily  exhausted  by  a  compara- 
tively small  amount  of  exertion.  At  first  only  a  sense  of  weakness  may 
be  complained  of  after  the  limb  or  part  has  been  used  for  a  more  or  less 
considerable  period.  As  the  disorder  progresses  the  sense  of  weakness 
may  be  constant,  and  the  patient  may  bo  unable  to  use  the  affected  parts 
for  more  than  a  few  minutes  or  in  some  cases  not  at  all.  Diminution 
of  power  is  commonly  associated  with  the  tendency  to  spasm  or  cramp, 
but  special  cases  may  be  purely  paretic,  and  in  rare  instances  may  be 
altogether  of  a  spasmodic  ty^. 

While  tremor  is  not  nearly  so  common  a  symptom  as  local  paresis  and 
local  spasm,  in  some  instances  it  is  a  marked  symptom,  and  may  evenm 
rare  cases  be  the  most  imiKjrtant  manifestation,  raresis  and  tremor  are 
a  more  frequent  combination  than  spasm  and  tremor,  but  spasm,  tremor, 
and  paresis  may  be  all  combined  in  the  same  case. 

Inco-ordination  may  be  apj)arent  rather  than  real ;  that  is,  the  ina- 
bility of  the  patient  to  harmoniously  perform  the  movements  necessary 
in  his  occupation  may  be  the  result  of  spasm  and  paresis,  or  of  tremors, 
spasm,  and  paresis,  rather  than  of  a  true  ataxia.  A  genuine  ataxia  of 
movement  may,  however,  be  present. 

Pain  may  be  present,  or  the  patient  may  simply  suffer  from  a  sense 
of  discomfort  associated  with  various  panesthesias,  such  as  numbness, 
heaviness,  tingling,  or  burning. 
,     A  true  subacute  or  chronic  neuritis  is  not  rare,  the  patients  in  these 
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ig  not  only  from  subjective  pain  and  di.-irorafort,  but  also 
lesg  of  thf  nerve  trunks  and  endings.  In  some  oc<«upa- 
is  in  brifk making,  for  instance — tbe  neuritis  present  is  due  in 
&  or  in  part  to  exp<>sure  and  to  actual  traumatisms  iuflieted  upon 
lerve^^.  Even  a  mild  form  fd'  artbritis  is  occasionally  o})M'i"ved. 
•motor pbeoomcna, si icli as  redness,  pa llor,  swel li ng,  and a><lcnui, oecur, 
3ularly  in  tbo^e  eiises  in  whicb  genuine  nuuritis  accompanies  the 
'  oonditioa*^  resulting  from  over-use,  but  such  vasomot4.)r  changes  are 
dways  dependent  upon  ncuml  inHammation. 

yjjertrophy  on  the  one  baixl  and  atrophy  on  the  other  have  been 
I  in  different  forms  of  fatigue  neunjses,  and  special  tropliic  changes 
be  observe*!,  as  ridging,  brittleuess,  or  discolomtions  of  the  nails. 
tiention  niiglit  be  direettnl  liere  to  a  sensory  symptom  which  Bern- 
;  has  especially  studied — a  painful  condition  affecting  the  region  of 
xternal  epicundyle  of  the  liinnerus  and  <M/easionally  tlie  head  of  the 
S,  The  patients  comjdain  of  pain  beginning  in  this  hieation,  sonie- 
I  extending  down  the  tbivarm  to  the  wrist,  or  even  to  tbe  fingers. 
jmin  is  increased  by  various  motions,  sucli  as  closing  the  hand, 
iding  it,  grasping  tools,  or  even  holding  a  pen,  and  so  interferes  with 
•us  ijccupations.  At  rest  it  is  slight  or  absent.  Of  30  cases  care- 
studied,  27  were  men  and  3  women,  and  with  one  exception  all  the 
nts  were  above  tbe  age  of  thirty.  Various  (x'cu  pat  ions  were  repre- 
d,  and  in  almost  all  eases  over-exertion,  especially  of  the  afiected 
was  alleged  by  the  patients.  In  connection  with  the  history  of 
■exertion  Bernhardt '  calls  attention  to  the  numerous  imjwrtaut 
ties  attiudied  to  the  points  esjx-eially  involved^  the  excessive  use  of 
h  might  easily  cause  irritation  of  the  periosteum.  In  2  cases  the 
nal  epicondyle  was  sen^itive. 

he  symptoms  of  gtMicral  neurasthenia  are  quite  common  in  patients 
suffer  from  the  kx-al  phenomena  which  have  just  been  described. 
most  important  of  these  symptoms  are^ — general  mental  and  phys- 
feebleness,  diminution  in  the  powers  of  attention,  and  evidence 
Titable   weakness,  as   shown   by  imdue   emotionality  and   excite- 

•ccasionally  the  stigmata  of  true  hysteria  are  present  in  those  suffer- 
rom  tlie  latigue  neuroses.  One  of  t!ie  iui]iortant  ptints  in  diag- 
,  as  will  later  be  consi<lered,  is  to  distinguish  hysteriwil  manifesta- 
from  those  which  are  de|M'ndent  purely  and  simply  upon 
lie ;  but  the  fatigue  neunrsis  itself  may  bring  to  the  surface  grave 
»rica1  manifestations,  es|H'eially  in  those  who  are  neurotic.  Hysteria 
&  fatigue  neurosis  may,  in  otlicr  words,  be  cojucident  in  tbe  same 

or  the  former  may  be  iiuliiced   liy  the  latter. 
he  electrical  changes  present  even  in  advanced  cases  are,  as  a  ride, 

quantitative    rather   than   a   qualitative    character.     Diminished 

PS  of  response  both   to  the  gidvanic  and  fanidic    currents  and 
j  irritability  of  both  nerve  and  muscle  are  the  most  frequent 
rical  phenomena. 

omo  detail  of  the  symptomatology  of  a  few  of  the  se]>arate  dis- 
rs  proilnced    by  occu|witions,  as-  writer's  cramp  and    telegrapher's 

B^ruliardt,  M.  :  "  U*.'l)er  eine  l>ekannte  Form  der  betjchiiftigtings  neuralgic," 
liHjutchef  VmiraJblatt.  Leipzig.  .Jan  ,  1890,  No.  1,  p.  13. 
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ditfea^e^  and  a  few  illuiitratious  of  some  unusual  funns  of  fatigue  i 

will  now  be  given. 

Writer's  Spasm.— The  Hvnonyms  of  the  farigue  disonler  from  whid 
clerks,  scriveuers^  and  others  who.se  oeeupatious  require  almost 
stunt  writing  Butier,  are  nmnerous,  but  the  most  imp«»rtaut  are  wriU 
p(ir<tftf.Hii<j    dfjuf/raphhif    fjntphoitiMiJ<mf   rrnKjiyraphta,   chort'a   ncripin 
aiitl  paraiyais  notarionim.     Although  not  strictly  descriptive  of  all  th 
cases,  the  term  trrtkr^H  cramp  has  been  chosen  as  the  one  best  known, 
and  also  the  one  wdiieh  is  explanatory  of  the  most  fre<iuent  and  inipoi 
ant  manifestations  of  the  disorder.     It  is  an  affection  showing  it,*;* 
usually  by  local  cramp  or  spasm,  paresis,  pain,  and  paravithesia,  ami  1 
most  frequently  observed  among  authors,  clerks,  bookkeepers,  aatl  olh 
who  live  by  the  use  of  the  pen. 

Writer's  cramp  in  ditierent  cases  may  develop  in  somewhat  dilTfn 
fashions.  Occasionally  the  trouble  in  writing  ap|)ears  suddenly ;  raa 
frequently  it  comes  on  somewhat  insidiously.  A  cramp  or  spa^ 
usually  slight  at  tirst,  aflccts  the  muscles  chiefly  emj»loyed  in  writin 
and  the  writer  may  at  first  cx[>crieuce  only  a  slight  awkwanlne^*. 

Poore  and  others  have  carefully  studied  tlie  action  of  the  inuH'l< 
concerned  in  writing  and  the  order  and  degree  of  their  implicatioi 
The  muscles  of  the  hand  employed  in  writing  arc  first  and  vhk' 
afiected,  and  later  those  of  the  forearm  in  greater  or  less  di'grw.  j 
the  case  becomes  more  and  nuire  serifius  the  nuiidjcr  of  the  niiwla 
involved  increases,  and  sometimes  the  ciuire  arm  becomes  atlectcil, : 
even  other  parts  may  be  implicate<!. 

The  patient  varies  the  niethud  of  hohling  his  pen  in  onler  to  ovfi 
come  his  difficulty.     Tlie  affected  extremity  may  be  the  seat  of  tremor 
or  of  ataxic  and  choreic  movement*,  and  some  loss  of  jvower  i*an  iu  tin 
usually  be  determined  in  the  muscles  afiected.     When  wal  paraly4i 
manifestly  present  either  grave  hysteria  or  some  orgainc  cause  should  I 
looked  for  ;  nevertheless,  the  limb  in  serious  cases  of  true  writers  cru 
may  be  profoundly  disabled.     Some  {Mun  in  the  jjarts  affected  is  n\n 
enced  in  nearly  all  cases,  or,  if  not  pain,  some  feeling  of  disc<imf«trt 
the  hand  and  arm.     The   patient   may  c<»ni plain  of  intolerable  luhin 
A  severe  nennilgjc  pain  may  be  fixed  in  tlie  tliund)  and  fingers  i>rintl» 
wrist  and  forearm.     The  fingers  and  hands  may  become  tlushtnl,  wiiii 
sensations  of  throbbing.     Muscular  atrophy  has  been  reported  by  fiofflif 
careful  observers,  but  it  is  certainly  rare. 

Evidences  of  a  slight  or  more  sevcri>  neuritis,  such  as  hy|)erBestb 
along  nerve  trunks,  glossy  skin,  nail  changes,  or  alterations  in  the  Ivi 
may  be  present;  but  altliougli  neuritis  may  of  course  l)e  assi»ciate<l,  i 
di>ubtful  whether  this  should  be  regarded  as  an  essential  element  < 
fatigue  neurosis. 

Writer\s  cramp  is  not  of  so  frequent  occurrence  as  formerly, 
of  the  very  general  substitution  of  tlictation  for  writing,  es|x»ciii 
authors  and  by  professional   and  business  men.     If  the  case  is  or 
true  writer's  cramp,  the  disorder  is  one  essentially  due  to  ovcr-a«o 
ilitiguc.     Its  causes  are  both  predisposing  and  exciting,  the  former 
inga  part  almost  as  impvrtant  as  the  latter.     Many  jK'rsons  in 
health  go  on  for  years  writing  many  hours  in  the  day  without  the 
duction  of  any  spasmodic,  tremulous,  or  paral^'tic  affection  ;  other 
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lifferent  temperaments  and  of  less  perfect  general  health  will  develop 
he  disorder  in  a  very  short  time.  General  neurasthenia  lays  the  founda- 
ion  for  local  neurasthenia  and  a  permanent  impairment  of  nutrition  of 
:he  parts  affected.  The  manner  of  using  the  pen  and  the  kind  of  pen 
lave  something  to  do  with  the  production  of  the  fatigue  disorder.  A 
rood  stub  pen  is  assumed  to  be  less  likely  to  cause  trouble  than  the 
)rdiiiary  pen,  and  the  affection  is  less  frequent  in  those  who  write  with 
free  arm  quovements. 

Telegrrapher's  Disease. — Next  in  importance  to  writer's  cramp  is 
1  similar  disease  which  afflicts  telegraphers.  This  was  first  scientifically 
studied  by  Onimus  *  in  1875,  but  many  writers  since  have  given  it  their 
mention.  Our  limits  will  not  permit  us  to  go  into  a  study  of  the  tele- 
napher's  work  nor  to  analyze  the  fine  and  rapid  adjustments  necessary 
m  telegraphing.  The  reader  is  referred  to  articles  on  the  subject  written 
by  Robinson,*  Fulton,'  Lewis,  and  Lloyd.* 

The  symptoms  of  this  affection  are  so  largely  spasmodic  that  it  pro- 
bably deserves  the  restrictive  name  of  an  occupation  spasm.  The  ope- 
rator finds  that  he  makes,  or  tends  to  make,  errors  in  the  number  of  dots 
and  dashes  which  correspond  to  given  letters;  not  infrequently  his 
first  difficulty  will  be  with  one  special  series.  The  cramp  or  spasm  is 
generally  of  the  extensor  variety,  causing  the  fingers  to  be  jerked  away 
from  the  instrument,  or  even  the  whole  hand  may  be  spasmodically 
retracted.  Pain  in  the  affected  parts  may  or  may  not  be  present; 
usually  but  little  pain  is  complained  of  unless  the  operator  persists  in 
spite  of  the  fiitigue  and  difficulty  in  his  work.  Sometimes  neuralgic 
pains  develop  here  and  there  in  the  arm,  with  at  times  numbness  and 
tingling,  but  true  anaesthesia  is  not  present.  The  fingers  and  hands 
may  be  the  seat  of  a  paresis  or  pseutlo-paresis,  but  this  is  usually  not 
marked.  Atrophy  and  electrical  changes  are  not  present.  If  the 
operator  persists  in  spite  of  this  trouble,  the  difficulty  becomes  greater 
and  greater,  until  mistakes  may  !>e  so  serious  as  to  prevent  a  continuance 
of  work.  Efforts,  at  first  successful,  are  made  to  substitute  the  other 
hand,  but  in  most  cases  after  a  time  this  also  gives  way.  The  operator 
may  resort  to  various  expedients  and  new  methods  in  order  to  lessen  or 
overcome  his  difficulty. 

Compoeitor's  Spasm. — A  few  cases  of  spasmodic  fatigue  neuroses 
have  been  reported  as  occurring  among  typesetters.  One  case  of  this 
kind  came  to  my  service  at  the  Philadelphia  Polyclinic  in  1894,  and  has 
been  reconlecl  by  my  chief  of  clinic,  J.  W.  McConnell.*  The  most 
important  facts  from  the  report  of  this  case  will  be  cited,  as  it  is  rather 
an  unusual  type  of  what  appears  to  have  been  a  nervous  affection  due 
to  occupation. 

*  OniiDiis,  M. :  "  Le  mal  t^l^rnphique  ou  crampc  t^I^graphiqtie,"  Comptea  rendus  des 
SktmeeM  et  Mimoira  de  la  Bioloaie,  Paris,  1880,  p.  92. 

'Robinson,  Kdmund:  "Caaes  of  Telegrapliist'a  Cramp,"  Brit.  Med.  Joum.,  Nov. 
4,  1882,  Tol.  ii.  p.  880. 

»  Foltoo.  Thomas  Wemyss  :  "  Telegraphist's  Cramp,"  EiUn.  Oin.  and  Path.  Joum., 
F«fc.  2,  1884,  Tol.  i.,  No.  17,  p.  369. 

*  Llojd,  Jameii  Hendne:  "The  Diseases  of  Occupations,"  Twentieth  Century 
Praeiiee,  ed-  by  Thos.  L.  Stedman,  New  York,  1895,  vol.  iii.  p.  311. 

*  McConnell,  J.  W. ;  "Case  of  Pronator  Spaam  in  a  Compositor,"  Philadelphia 
lUfdniCf  Apr.  28,  1894,  vol.  iii.,  No.  17,  p.  ICl. 
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The  jmtient  was  a  man  twenty-nine  years  old,  a  compositor,  with  & 
good  raniily  liistorv.  He  jiflniittetl  the  use  of  alcohol  and  tohacco  in 
inodfratioii,  and  he  had  h:ul  venereal  dt:?euse  gome  years  previous  to 
coming  under  observalion.  He  lielieved  that  tJie  trouble  with  his  arm 
began  six  or  eight  years  previously,  although  when  he  was  learning  Im 
trade  he  noticed  that  lie  lield  liis  composing-stick  in  a  manner  st»iue- 
what  <Iifllereut  from  others.  Inst^^ad  of  allowing  his  hand  to  remain 
quiet,  lie  kept  it  moving  towanl  him,  as  though  to  facilitate  dropping  iii 
type. 

In  1H85^  before  the  present  trouble  became  marked,  lie  would,  after 
a  day's  work,  become  conscious  of  some  pain  in  and  amund  the  left 
shoukler-joint,  but,  as  other  conipositi>rs  suHcrhI  the  same  di^eomfun, 
mtthing  was  thought  of  this.  In  1887  he  noticed  for  the  first  time  that 
while  he  was  working  his  left  hand,  in  which  he  held  the  eomp'^itiL^- 
stick,  would,  as  he  des<'ribes  it,  "  turn  over^"  and  many  times  >i»il!  a 
tstiekful  of  nearly  completed  work.  N()  such  motion  took  )- 
the  arm  was  at  rest.  l\tr  some  time  previous  to  this  the  sii'  ^^  • 
in  hts  haiul,  as  tliougli  he  had  not  suflieient  grjsping  power.  The  pecu- 
liar turning  motion  became  so  persistent  tliat  the  patient  was  forced  to 
give  up  working  at  his  trade  and  accept  emphn'meut  for  nine  months  on 
a  strawberry  rancli,  during  which  time  the  arm  improve*!.  Picking 
berries  did  not  cause  any  increase  in  the  spasm  ;  on  the  contrar}',  while 
thus  eniploycfl  he  was  free  iVom  any  physical  disiibility.  When  he 
returned  to  liis  trade  the  ann  condition  again  became  anni»ying,  but  he 
found  that  by  snppirting  the  Imnd  on  the  type-case  the  trouble  was  !«(•• 
ened  in  <Iegree  and  at  times  was  absent. 

He  worked  at  his  trade  ft)r  two  years,  during  which  period  he  va? 
treated  generally  and  locidiy,  but  in  1890  he  was  again  forced  to  nuithi* 
trade.  At  that  time  he  was  "  very  nervous,  ot\en  so  much  w  thiit  hf 
was  unable  to  see  his  copy  ;"  he  suffered  with  ius<>mniaand  vague  pain''- 
The  left  hand  was  very  sore  from  resting  on  the  case,  and  the  lalm 
at  the  hypothenar  eminence  was  thinner  than  in  the  right.  When  hf 
attempted  to  use  the  fingers  (tf  the  left  hand  for  fine  movements  the 
nuiseles  of  this  hand  and  forearm  became  crampetl  and  paiufuk  Si» 
1890  the  patient  has  had  other  employment. 

His  condition  on  coming  to  the  Polyclinic  was  as  ffdlows :  He 
a  well-developed  man  who  is  naturally  lei\-hamletl.  He  suffers  no  pail 
but  when  he  attempts  to  use  his  left  hand  for  such  purjM^ses  as  his  ti 
re<piires  the  ulnar  group  of  nuiseles  swells  and  Ix'comes  (piite  hard, 
hand  is  prouated  and  flexed  mi  the  wrist,  ami  he  is  unable  to  keep  it 
a  supine  position  except  by  forcing  it  iuUy  this  position  with  hi^  ri|^ 
hand.  Attemjits  to  bring  the  hand  back  to  the  supine  position  withi 
aid  cause  contraction  of  the  muscles  of  the  up|KT  ami  and  some  of 
trunkal  muscles,  Tlie  muscles  involved  in  the  spasm  are  hypertn*- 
phiinl  and  easily  stimidated  to  contraction.  Testing  with  the  galvanic 
current  shows  no  serial  <'hauge  in  the  contractions,  hut  the  rei*p«3Use  is 
80  promj>t  and  sti*ong  as  to  be  almost  myotonic  or  tetanic.  Mnsci 
power  in  both  arn»s  seems  about  equal.  The  mei\surenn^nts  of 
left  arm  exceed  those  of  the  right    by  half  an    inch    at  even-  pi>i 

Brick-sorter's  Spasm. — Recently  auotlier  somewhat  nncommon 
of  occupation  disease  appeared  at  my  Polyclinic  service,  and  has  also  bee* 
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recorded  by  McConnell.^  The  patient,  a  man  fifty-two  years  old,  had  been 
employed  for  twenty-one  years  as  a  brick-sorter.  He  had  never  been  a 
user  of  tobacco  or  alcohol,  and  his  family  and  personal  history  were  excel- 
lent. In  1894,  after  an  idleness  of  some  weeks,  he  resumed  his  occupa- 
tion, and  his  first  day's  work  caused  ^reat  discomfort  in  the  interosseous 
dssues  of  the  right  hand,  which  discomfort  later  became  pain,  and 
involved  the  whole  hand,  wrist,  and  forearm  of  that  side  as  well  as  the 
left  hand  and  arm.  Labor  increased  the  pain,  and  enforced  rest  for  five 
months  was  the  result.  Under  like  circumstances  he  suffered  from 
ipparently  the  same  condition  in  1896,  the  trouble  persisting  for  a  few 
weeks.  In  July,  1896,  a  third  very  mild  attack  followed  a  spell  of 
cholera  morbus,  involved  both  hands  alike,  and  disappeared  in  two  weeks' 
time.  In  December,  1896,  two  weeks  of  idleness  were  followed  by  the 
new  employment  of  brick-setting.  A  few  hours  of  this  work  sufficed  to 
caose  pain  and  disablement  of  the  right  hand.  The  right  wrist,  forearm, 
and  arm,  and  the  left  hand  and  wrist  were  soon  involved.  A  sensation 
IS  of  a  tiffht  band  about  the  right  biceps  developed  and  persisted  until 
the  next  day.  The  muscles  about  the  right  shoulder  were  somewhat 
paretic,  and  the  whole  arm  felt  as  if  bruised.  Some  swelling  was  noticed 
at  first,  but  soon  disappeare<1. 

There  is  no  pain  on  manipulating  the  hands,  fingers,  or  arms ;  no 
swelling,  no  paralysis  nor  paresis,  no  changes  in  sensibility  to  pain, 
touch,  temperature,  or  position,  and  no  ataxia  are  present.  Reflexes 
are  normal  and  the  electrical  reactions  are  unchanged.  Attempts  to 
perform  such  movements  as  are  made  in  his  occupation  cause  pain  and 
mnscnlar  spasm  in  the  hands,  wrists,  and  forearms,  so  that  he  quickly 
releases  the  object  with  which  he  is  experimenting. 

The  case  is  an  uncommon  one,  rare  in  that  both  arms  were  affected 
simultaneously  and  in  the  number  of  attacks  with  recovery. 

A  Fatigue  Neurosia  of  the  Ocular  Muscles  in  an  Actor. — The 
following  case,  apparently  of  a  fatigue  disorder  due  to  prolonged  over-use 
of  certain  ocular  muscles  was  seen  by  me  in  consultation.  The  man  was 
a  sineer  and  actor  in  a  popular  troupe.  In  order  better  to  counterfeit 
the  character  which  it  was  his  duty  to  represent  on  the  boards,  he  was  in 
the  habit,  nightly,  for  many  minutes  at  a  time,  of  frightfully  contorting 
liis  fece  and  eyes,  accomplishing  a  strikingly  effective  but  grotesque 
utistic  feat  Both  eyes  were  made  to  strongly  converge,  the  forehead  at 
the  same  time  was  corrugated,  and  the  muscles  of  the  cheek  were  drawn 
into  special  positions.  One  day  he  suddenly  saw  double.  His  double 
rision  persisted  and  became  more  annoying,  and  it  was  soon  discovered 
hat  he  had  paresis  of  the  external  straight  muscle  of  one  eye,  with  some 
£Companying  pain.  That  the  affection  was  really  due  to  exhaiLstion  of 
lerve  centres  appeared  to  be  demonstrated  hv  the  fact  that  he  could,  by 
;reat  effort,  for  a  moment  or  two  cause  the  affected  eye  to  rotate  outward 
leyond  the  median  line,  which  ordinarily  he  could  not  do. 

"Weaver's  Spasm. — A  handloom  weaver,  forty-eight  years  of  age, 
Ame  to  me  complaining  that  for  two  years  his  left  arm  and  hand  seemed 
o  begetting  weaker  and  weaker,  and  for  two  months  before  coming  under 
>bservation  he  had  not  been  able  to  work  lx'eau!*e  of  "  cramping"  of  his 

*  McConnell,  J.  W. :  "An  Uncommon  Case  of  Occupation  Neurosis,"  Philadelphia 
Pkiljdime,  Mar.  20.  1897,  p.  126. 
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hand  and  finprers.    These  were  almost  constantly  in  a  state  of  treraulo 
or  spasmodic  motion.     The  jnovemonts  somewhat  rei^enibled  lhos«  w 
in  performing  on  a  piano,     Againt^t  his  Avill  the  fingers^  of  the  left  hawl 
"Would  flex,  and  he  could  not  extend  tliem  except  liy  forcing  thetti  wil 
the  other  liand  or  by  a  persistent  and  painful  effort.     He  suffered  vd 
giderable  pain,  cliieily  in  the  wrist.     In  his  regular  occupation  nf  wca 
ing  he  threw  the  shuttle  many  thousand  times  a  day,  and  he  beUev 
that  his  work  had  something  to  do  with  liringing  on  the  sm«ni,  alt 
he   had   never   heard  of  any  other   haudloom  weaver  being  sii 
affected.     He  denied  venereal  taint. 

Fatierue  NeuroseB  of  the  Larynx. — A  few  authors,  as  Fhinke 
Wyllie  -  and  Lloyd,*  have  given  some  attention  to  the  disouis?ion  of  certi 
disorders  of  the  larynx  which  are  comparalde  to  writer's  disease  and  othtf 
similar  neural  affections  of  those  engagetl  in  the  trades,  art.s,  and  pn 
fessions.     They  are  due  to  over-use  of  tlie  voice,  and  are  often  as.^ociati 
with  a  general  neurasthenic  state.     In  their  most  typi«il  forms  thev  i 
.seen  in  opera-singers,  clergymen,  puldic  lecturers,  professors,  and  <iiij< 
who  for  prohniged  periods  Tiiake  use  of  their  voices.     The  fatigue  neii 
OSes  of  the  larynx  are  particnhirly  likely  to  develop  when  the  individ 
uala  are  subject  to  unusual  emotional  strain  or  when  work  is  carried  ( 
under  circumstances  of  difficulty  or  endjarrassment.     Central  chang 
are  prolndjly  ni>t  so  frequent  in  the  fatigue  neuroses  of  professional  voia 
Users  as  in  most  of  the  other  nervous  diseas«»s  of  (►ccupation.     Tlic  cli  i 
stenographer,  typewriter,  telegrapher,  and  juanist  continue  the  fin 
npon  the  energising  and  co-ordinating  nle^'hani^nl   for  a  longer  pive 
period  than  do  those  wlm  are  eonipellefl  to  make  use  of  their  voice?  f 
a  professional  way.     Some  increase  in  the  lar\'ngeal   neuroses  is  to  1 
noted  as  a  result  of  the  mtw  almost  universiil  practice  of  dictation  in  T 
prepanition  of  material  for  piddic  use  by  lecture i-s,  clergymen,  political 
speakers,  and  others.     The  symptoms   in  the  larAugeal  neurone* 
according  to  the  particular  variety  of  the  disorder  ;  they  may  W  s^p 
modic,  paretic,  or  pandytic.     The  nervous  symptoms  are  usually  n.*.^ 
ciatcd  with  the   evidences  of  chronic   inflammation  of  the   larynx 
pharynx.     The  laryngeal  fatigue  neuroses  are  to  be  distinguished  ffx 
various  forms  of  organic  disease  of  the  vtK-al  apparatus,  such  as  inflm 
mation,  tumors,  and  palsi«'s  due  to  t>rgaoic  lesions,  peripheral  or  ceat] 
A  distinction  must  also  bi-  made  between  the  pure  fatigue  disor 
hysterical  affections  of  the  voice;  the  twt»  are,  indeed,  often  a>y 
Hysterical  aphonia  is  ni>t  infretpient  in  public    speakei-s  and  sinp 

MiBcellaneous  Forms  of  Nervous  Disease  due  to  Occupation.- 
It  is  ntvt  necessar}'  to  consider  in  detail  all  the  so-called  varieties  o^ 
fatigue  neuroses  recorded  in  journals,  textl^wks  and  treatises.  ^Vhil^ 
a  particular  affection  may  give  special  features,  some  of  the  symptom^ 
or  syndromes  considered  under  general  symptomatology  and  in  eonneo^ 
tion  with  the  disorders  just  <lescribed  will  be  present  in  all  of  tije  cas<9«-' 
A  few  words  should,  however,  be  said  about  some  of  the  more  important 

'  Frankel,  B. :  "  Ueber  die  Beschtiftigungschwache  der  Stimme  Mogiphonie,"  DttA^ 
mtd.  Wochrvxh.,  Feb.  17,  1887,  No.  7,  p.  121. 

*  Wyllie,  John :  T/i^  Dwrdera  of  Speceh^  Edinburgh  [reprinted  from  EditL 
Joum^Oct.  IHDl-Mav,  1894] 

■  Lloyd,  James  Uendrie:  Loe.  cit 


FORMS  OF  NERVOUS  DISEASE  DUE  TO  OCCUPATION.        6C 
>f  the   forms  of  fatigue   neuroses    not    treated  of    in   the   preceding 

PS, 

^erformers  on  musical  instruments,  and  ci^pecially  pianists  and  vio- 

linij!^ts,  as  victims  of  these  affections  prohably  coriie  iit'xt   in  order  of 

juencv  to  writers  and  telegraphers.     The  disorder  in  these  cases  is 

Dtsuiilly  of  the  spiu^iinailie  variety.     Violin ist>s  may  he  affected  cither  in 

lie  hand  which  manipulates  the  strings  of  the  instrument  or  in  the  one 

phich  holds  the  bow,  but  most  often  in  the  former.     Recently  I  have 

"seen  a  violinist  whose  chief  coniphiint  was  of  pain  in  the  wrist  and  great 

weakness  in  the  hand  atid  fureartu. 

ICngnivers  are  sometimes  attacked  with  a  spastic  a  Sect  ion  of  the 
fingers,  esjK'cially  of  the  little  fingers,  and  they  occasioually  sutler  from 
anaesthesias  and  |>anesthesijis  of  the  han<ls. 

Blacksmiths,  goldbeaters,  and  others  who  constantly  make  use  of  the 
immer  suffer  from  what  is  sometimes  designated  as  hammer  palsy  and 
iith*s  cramp.  The  affection  in  »ome  instances  is  so  severe  as  to  ciiuse 
le  hammer  to  be  jerked  from  the  liand,  or  a  form  of  paresis  or  jvaries- 
occurs  which  is  more  or  less  constiiut,  efforts  at  using  the  hammer 
Being  the  spasmodic  manifestations.  Tailors  and  seamstresses  some- 
times  suffer  seriously  from  attacks  of  cramp  or  spasm  in  the  fingers  and 
forearm.  Flexion  of  the  fingers  may  l>e  suodenly  induced.  The  patient.s 
may  have  a  constant  feeling  of  weariness  ami  aching  in  the  hands  and 
arms.  I  have  seeu  several  eases  of  fatigue  neurosis  in  artists,  who  have 
been  comnelled  to  discontinue  using  the  brush.  Cases  of  fatigue  disease, 
almost  identical  in  the  main  features  of  their  symptomatology  with 
writer's  and  telegrai)her*s  disease,  have  been  recorded  as  oeeurring  among 
dentists  from  using  the  mallet  or  drill,  annong  shoemakers  in  coimection 
|Vith  their  use  of  the  hammer  and  awl,  among  ballet-dancers  in  the 
Dwer  extremities,  and  among  all  the  others  enumerated  when  sjK^aking 
'  the  occu|)atious  most  frequently  causing  fatigue  neurosis.  Interesting 
ipers  have  been  written  i»n  tlte  affections  of  the  nervous  system  and 
luseular  apparatus  which  occur  among  the  Sheltield  grinders  and 
itlers. 

Burr^  refers  to  a  case  which  he  saw  in  Morris  J,  I^ewis's  clinic,  of  a 

ir-ilriver  whose  work  reonire<l  timt  he  should  press  the  brake-hnndle 

rilh  the  palm  of  the  riglit   liand  eontinuously.     Some  months  preW- 

ously  he  notice«l  slight   trouble  in  grasjving  the  brake  with   the  fingers, 

extension  of  the  arm  occurring  with  every  attempt.     Fiually,  the  spasra 

ad  pain  became  so  great  that  he  was  unfit  for  work.     There  was  also 

dsionally  clonic  flexor  sjwsm. 

The  most  that  can  l>e  aflirmifl  with  regard  to  the  sewing  machine 
that  its  excessive  use  by  winnen  wlio  are   in  p«Mir  health  and  illy 
may  give  rise  to  myalgia  a!le<'tint;  the  loins  and  limbs,  and  also  to 
general  nervous  symptoms.     M'omcn  become  accustomed  to  tfie 
'  the  machine,  as  both  men  and  women  do  toother  forms  of  work 
J  a  certain  amount  of  nervous  and  muscular  effort.     Oecjision- 
1y  cramps  occur  in  the  legs.     In  some  women  of  very  delicate  nervous 
Drganization  the  jar  of  the  UKichine  and  its  noises  may  have  an  influence 
producing  temporary  nervous  disturbances.     A  case  has  been  reported 

*  Burr,  C.  W. :  "  Locftl  Spasms,  Occupation  Spasms,"  A  Trit-book  on  Xetroui  Dia- 
|iy  Anuriean  Atahcrg,  ed  by  F.  X.  Dercum,  PtiiladelpLkia,  1895,  p.  270. 


608 


FATIOX  yEUROSES. 


of  a  drunkarclV  f]:iiigbk:r  who  syfltred  from  .sciatica  followed  by  amyo- 
trophic paralysis  in  the  popliteal  rcgiou  after  excessive  use  of  the  sewing 
machine  (Charcot'). 

Cases  have  been  recorded  of  players  on  tlie  cornet  and  other  wind 
instruments  who  have  gnidoally  become  unable  to  sound  the  prnjXT 
notes. 

Miner^s  nystagmus  is  thought  to  lie  due  to  the  irregidar  action  of  llie 
ocular  muscles  as  the  eyes  follow  the  Hickering  light  of  candle?  and 
lamps.  In  a  curious  case  reported  by  J.  A.  Smith  -  the  miner's  sight 
completely  left  him  when  at  >vork,  hut  returned  when  he  ceased  work- 
ing. When  he  assumed  his  working  p*»sition  {(m  the  left  side  with  the 
leg  doubled  under  him),  even  in  broad  daylight,  there  was  noticeable 
a  slight  oscillation  <)f  the  eyes  (Riggs^). 

DiAGNOfeiB. — The  diagnosis  of  writer's  cramp,  telegrapher's  cramp, 
and  of  the  various  Icwsal  fatigue  disoniers  must  be  made  on  the  samt> 
general  lines.  Although  a  knowle<Ige  of  an  occupation  and  of  the 
methcKl  of  pursuing  it  which  might  lead  to  any  of  tliese  disonJers 
would  be  of  importance,  still,  it  is  necessary  to  guard  against  error 
in  making  diagnoses  founded  upon  apparent  etiolc^y.  I  have  known 
Ciises  of  jKimiysis  agitans,  disst^minated  sclerosis,  muscular  atrophv. 
syringomyelia,  monoplegia  of  organic  origin,  gouty  panesthesias,  alco- 
holic or  other  toxic  tremors,  and  hysterical  jMiralyses  to  be  attribiitcil 
to  sj>ecial  occupations,  such  occupations  at  the  most  having  acted  only 
as  exciting  or  precipitating  causes.  A  case  diagnosticatcil  as  engraver* 
neurosis,  for  instance,  an<l  treated  as  such  for  some  time,  prove<l  to  l»e 

faralysis  agitans,  alttiough  the  patient  was  a  comiwinitively  young  nwn. 
t  will  only  he  necessary  to  sound  this  note  of  warning  with  reioreDop 
tc>  patients  suffering  from  organic  disease  who  jiresent  symptoms  siniu- 
lating  any  of  the  manifestations  nf  the  fatigue  neuroses.  Hysterin  i* 
to  be  diagnostiaitcil  by  some  of  its  classical  stigmata.  Ij<K'ali7<e<l  neur- 
itis from  traumatism  or  other  cause  must  be  carefully  diftcrcatiat^ii 
One  of  the  most  important  diagnostic  points  is  one  that  is  almc»si  ?«l!- 
evideut — namely,  that  the  spasm,  inco-ordination,  or  other  di-tinier^ 
affects  only  or  chiefly  those  muscles  or  groups  of  muscles  which 
concerned  in  the  production  of  the  mov*ements  peculiar  to  the  occup 
tion.  The  symptoms  cesi^e  or  arc  in  abeyance  when  the  parts  are  1 
rest. 

Prognosis. — Mild  cases  of  recent  origin  under  favonible  conditio 
may  rapidly  recover.     If  in  the  initial  period  of  the  affection,  when 
symptoms  first  Wconie  threatening,  the  patients  are  willing  to  give 
their  work  and  ivsort  to  pnnwr  nn'thcHls  of  treatment,  much  am 
accomplisheib     If  the  spasmmlie  symptoms  have  existed  for  a  consi 
erahle  time  ami  are  severe^  in  tyjM?,  the  prognosis  must  he  guartli 
it  then  being  mon^  than  proliahle  tlmt  changes  in  the  central  nervfl 
system  have  occurred,  and  that  these  are  of  a  degenerative  charact 

^  Cbarcot,  J.  M. :  "  Un  cas  de  sciatiqae  avec  pantlTsie  amjotrophiqtte  fUns  le 
domaine  du  popUt<*,  determine  par  Tusage  exaep^r^  de  la  ninchine  i  coudre,"  Le  Phtyrit 
nudieal,  Apr.  4,  1S91,  tome  liii.,  24i  juries,  p.  273. 

*  Smiitli,  J.  A, :  "  Miner's  Nysltigimw."  Brit.  Med.  Jourv.,  Aug.  29,  IW'I.  rol.  u  p.  VfL 

*  Riega,  C.  Eugene :  "  Nervous  Disorders  and  I'aralyses  fn^m  Excessive  Vae  of  Uie 
Parts  Affected— Vertiijn,  Tremor,  and  Lead-fxjisoning,"  6V*te«j  o/"  Practical  Thaxuttfittai, 
ed.  by  H.  A.  Hare,  Philadelphia,  1892,  vol.  iii.  p.  419. 
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Even  lhe«e  cases  are  much  improved  by  change  of  occupation  auil 
long-continued  rest,  but  the  disomer  returns  if  the  patients  resume  their 
former  occujKitions.  If  the  right  hand  is  first  attaeked,  as  is  often  the 
,  and  if  the  left  ha  in  I  is  substituted,  in  most  cases  eventually  lx>th 
remities  will   Im:  impli<'ate»L 

Treatment. — In  all  forms  of  fatigue  neurosis^  prophylaxis  is  of  the 

rifist  imjMirtanee.     Thos^'  enginged  in  occupations  predisiHwing  to  such 

ILsorders  should  live  regular  and  systematic  lives,  sliould  avoid  flissipa- 

don,  and  sh«>uld  maintain  their  general  health  at  as  high  a  level  as  pos- 

bble.      Much  can   be  done   in  the  way  of  prevention  by  studying  the 

method;*  least  likely  to  give  rise  to  unusual  fatigue.     The  best  metlnxls 

if  sitting,  hohling  the  pen,  of  forming  letters,  of  using  instruments,  etc. 

lould  Ih^  those  involving  the  least  strain  and  awkwardness — metlnxls 

ihich  will  allow  the  freest  movement  of  the  parts  in  use.     The  |>encil 

r  penholder  in  the  case  of  writer^s  and  stenographer's  cramp  may  l>e 

bJu  at  diHerent  times  in  different  w^ays,  and  thus  avoid  the  extreme 

jrer-use  of  certain  muscles. 

With  reference  to  the  etfeet  of  writing  on  health  and  on  the  develop- 
lent  of  such  atfections  as  writer^s  enmij),  much  discussion  has  taken 
place  as  to  the  Ix'st  methods  r>f  holding  the  pajwr  and  of  forming  letters. 
Neither  the  large  angular  writing  so  much  atfeeted  by  some  of  the  fash- 
ionable schools,  nor  the  old-fashionnl  inclined  Si>encerian  and  other 
methods  of  writing,  are  to  be  commended  in  these  res|>ects.  In  a  newer 
and  preferable  system  the  up-antl-do\vn  strokes  are  straight  or  vertical, 
and  me  writer  naturally  takes  the  least  constrained  and  least  liarmful 
ition. 

Various  appliances  to  assist  the  crippled  scrivener  have  from  time 
time  been  invented,  as  Yon  Nussbaum's  bracelet  and  the  apparatus 
Matthieu,  of  Charrii^re,  and  of  Velpeau.     Nearly  all  are  constructed 
ith  one  or  two  objects  in  view — cuther  to  give  a  larger  surface  for  the 
id  and  fingers  to  grasp,  so  that  arm   instead  of  finger  movements 
.y   be    use<l,   or   to   bring    muscles   other   than    those   affected    into 
ly ;  or  both  of  these  objects  may  be  aimed  at  in  the  appliance.     The 
penholder  is  sometimes  passed  through  a  woo<len  ball,  an  obbmg  piece 
weighted  cork,  or  even   thrcMigh   a  small   potato,  in  order  to  give 
larger  grasping  surface.     DiHerent  forms  fif  telegrapber's  keys  have 
n  invented  to  decrease  the  monotony  and  fatigue  of  manipulation. 
In  laryngeal   fatigue  neuroses   rest  of  the   organs  affected    sluruld 
ijg  be  insisted  up<j»n,  and  this  for  as  long  a  time  as  pissihle.     When 
panying  infliimmatory  and  catarrhal  conditions  are  present,  mild 
ingent   g-argles,  like   tlwse  of  rhus  and    of   sokition  of    potassium 
imide,  will  l)e  found  useful.      In  stjme  cases  massage  of  the  throat 
id  the  application  of  a  mild  fnradie  current  seem  to  liave  more  than 
merely  psychical  effect.     Vijca!  gymnastics  may  Ix'  carefully  used  after 
period  of  rt\st,  and  these  may  be  condjiued  witb  mild  galvanic  treat- 
nt,  on  the  same  principle  that  rhythmical  exercise  and  gjdvanism  are 
hI  in  the  treatment  of  neural  disorders  occurring  in  the  lindis.     Tonics 
id  nutrients  are  of  use  in  neurasth<'nic  patients.    If  hysteria  is  present, 
id  even  when  it  is  not  clearly  made  out,  advantage  should  be  taken  of 
stion. 
,ong  the  most  important  therajjeutic  measures  for  any  or  all  of 
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the  forms  of  fatigue  neurosis  are  rest,  general  and  local  electricity- 
faradic,  ^ilvanie,  ami   static— massapt',  Swedish   movements,  ej-mii 
tic^,  and  s|x'eia]  forms  of  internal,  hypoderinic,  and   local  mMicatioOi^ 
Siirgicid  i^rocednrcs,  such  as  myotomy,  tenotttray,  and  nerve-stretching, 
also  have  been  resorted  to,  but  with  little  success, 

J.  Woltf '  of  Frankfnrt-ou-the-Main  originated  a  method  of  stystem- 
atic  gymnastics  and  massage  which  apjH^ars  to  have  been  very  succwtf- 
ful,  especially  in  the  treatment  {>f  wHter^s  cramp.     Wolff  was  a  teacher 
of  jienmanship,  and  his  method  is  a  combination  of  active  and  pMsive 
movements  of  the  muscles  of  the  arm  and  forearm  with  maaSBffe  and 
percussion.      He   practises   massage  daily  for  about    twenty  minute 
beginning  at  the  jXTiphery,  and  combined  with  this  jH?rcussion  of  th 
muscles  and  peculiar  lessons  in  pen-prehension  and  writing.     As  state 
by  himself,  he  employed  *'  massage  and  gymnastic  exercises,  both 
which,  in  addition  to  the  material  and  mechanical  influence  which  th«; 
exercise  on  tiic  various  nerves  and  muscles,  have  the  far  more  impon 
and  essential  object  of  acting  on  the  psychically  aftected  centres— thilj 
is,  upon  the  morbidly  aifectc<l  will  of  the  patient — and  thereby  mfK^e^ 
ate  the  nction,  or  rather,  by  drawing  the   attention  from    tlie  aflWt  ' 
point,  influence  some  new  action  of  the  mind.'* 

Electricity  frequently  proves  of  value  in  the  treatment  of  the  fatig 
neuroses,  and  galvanism  shtuild  bc^  thoroughly  tried  in  conjunction  witi 
internal  medication.       Weak  currents   and    long  s^-ances  are  the  In'stl 
Temporary  relief  of  the  spasm  is  almost  invariably  prcKluceil  by  the  nael 
of  gidvamsm.     Faradization  mav  be  used,  but  it  is  usually  (HintmindiH 
cated,  especially  in  the  spasmodic  forms  of  the  disease,  when  h  niaj( 
be  harmful  by  over-stimulating.     According  to  Riggs,*  the  tonic  eftw 
of  genenil  franklinizaticm  in  debilitated  and  neurasthenic  patients  an 
deiiided.    The  actual  f^autery  applied  superficially  over  the  affected  mii>- 
cle.s  or  over  the  spinal  centres  acts  sometimes  with  surprising  pnnaptiK"* 
in  the  relief  i\i'  the  pain  and  spasm. 

The  hypiMlcrniic  use  of  atropine  is  not  usually  attended  with  tntic 
success,  although  sometimes  it  acts  beneficially.  When  fatigue  is  niarke 
the  hyjxxleniiic  use  of  strychnine  salts  may  accomplish  st»methin 
According  to  Ijloyd,  bromides  and  all  setlative  medicines  are  absolatelj 
contraindicated  fur  writer*s  cramp.  As  in  most  if  not  all  caj«e?  pv 
deuces  of  under-action  of  the  circulation  and  a  depressed  ncn*o«scoO 
dition  are  present,  the  genenil  health  of  the  patient  should  be  bailt  up 
Pliosphorus,  quinine,  iron,  cod-liver  oil,  and  similar  articles  may  bij 
employed. 

'  Wolfl;  J :  "  Treatraent  of  Writer's  Cramp  and  Allied  Muscular  AffectiODS  by  Mmi|» 
and  G>Tii[iastic8/'  .V.  1'  Med.  Record,  Feb,  23,  1884,  pp.  204,  205, 
'  liiggs,  C.  JCugcne  :  Op.  eU, 


TRAUMATIC  NEUROSES. 

Bv  MORTON  PRINCE,  M.  D. 


SYNOXYlkfs.  —  Traumatic  hysteria;  Traumatic  neurasthenia;  Tmu- 
matic    hy.stero-ncuirasthenia ;   Railway  spine ;    Railway   brain ;   Spinal 
icussion  ;  Accident  neurosoi*. 

Definition. — The  term  "traumatic  neurosis**  has  lost  its  original 
lification,  which  was  intcndiMl  to  a]>ply  to  a  peculiar  condition  which 
i  supposei]  to  be  a  distinct  atf'crtiivn,  a  cliuical  entity,  and  to  be  caused 
by  physical  concys?iion  (trauma)  of  the  brain  and  cord-  This  conception 
h'As  been  abandoned,  and  the  term  is  now  used  otily  as  a  general  expres- 
sion for  a  jajroup  of  affections — viz,  neurasthenia,  hysteria^  and  certain 
Milissed  nervoiLs  symptoms — when  caused  by  an  accident.  Trauma, 
j  the  sense  of  a  physical  shock,  is  also  not  an  essential  factor  in  the 
piirosis,  which  may  e(|ually  follow  any  accident  that  is  made  up  of  only 
Jp>ychiejil  sliock.  In  the  vast  tHajority  of  cases,  if  nut  all/  the  aifec- 
Dn  is  either  neurasthenia  or  hysteria,  or,  perhaps  nmre  commonly,  a 
ibination  of  both  (hystero-ueurastheuia)  or  allied  functional  nerv- 
dtsturbances.  It  must  be  borne  in  mind  that  we  are  oblifred  clin- 
llly  to  class  under  neurasthenia  aud  hysteria  certain  allied  types  of 
fiinctional  nervoos  derangements  which  pathologically  are  not  exactly 
?ither.  The  sympttims  arc  of  the  neurasthenic  or  hysteric  type,  and, 
jeing  functional,  it  is  convenient  to  classify  accordingly  the  neurosis. 
ma  be  more  explicit,  the  symptoms  may  at  first  be  the  expression  of  a 
■Utile  nervous  shock,  aud  later  of  the  action  of  the  miuil  on  the  body, 
■  tncy  may  be  the  continuance  of  a  nervous  shock  by  which  a  derange- 
nent  of  the  harmonious  workings  of  the  nervous  system  is  brought 
Jjont ;  or  they  may  be  pure  hal)it  neuruses,  pandysis,  or  sensory  ilistnrb- 
fmm  idt'a,  etr.  For  jiractical  jHirfJoses  it  is  more  cunvenient  to 
iXude  all  such  functional  disturbances  as  nenntsthcnia  or  hysteria. 
These  affections  do  not  essentially  ditlcr  from  the  same  nervous  con- 
tion  when  not  due  to  an  accident,  and  therefore  would  not  require  a 
irate  description  from  that  already  given  them  in  this  work,  were  it 

'  This  qualifying  expreswion  is  uj*ed  because  there  are  nrobaWy  a  few  cllnfcinns  who 
\  rtiU  anwillinR  to  grive  np  the  idea  of  n  special  organic  aisease  in  a  minority  of  cases. 
I  think  the  weight  of  the  evidence  is  against  this  view ;  hut,  even  if  it  be  correct,  there  is 
DO  way  of  clinically  dintinuiuitthin^  these  exceftional  cases  from  the  others,  nor  have  we 
any  knowledge  upon  which  we  can  bause  a  pathologicul  distinction.  We  have  no  real 
knowledge  of  the  occurrence  of  itny  neurwis  that  in  not  neuraailienia  or  hysteria,  unless 
febe  a  local  neuroKi«  like  "traumatic  ]umltajy:o'*  or  a  i<>cjil  paralysis  dependent  on  idea. 
Hut  such  local  neuroses  are  strongly  related  to,  and  generally  are  a  part  of,  the  others. 
fl  is  probable  that  future  analysis  will  show  that  iieuni.Htbenia  is  a  composite  group 
in  which  several   functional  aHections  will  l>e  distin^:ui?hed,  and  it  may  be  that  one  of 

>  will  be  found  to  be  particularly  related  to  accidents.  At  present  it  ia  not  practical 
If  make  thia  diatinction. 
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not  that  the  cause,  especially  where  there  has  been  either  severe  phviiia 
injury  or  ti  great  psyeliictil  shock,  tends  to  pive  them  a  peculiar  stun 
by  which  tliey  acquire  eeriaiu  clinical  jieculiarities,  and  tliat  they 
liuldo  to  become  eoniplieatcd  by  local  iujuries. 

Further,  the  fact  of  the  frcfpieney  with  which  they  follow  railr 
and  allied  accidents  gives  tlicui  a  medico-le^al  importance  which  makes 
it  necessary  that  they  should  be  studied  in  respect  to  their  etiokigjr- 
patholo^y,  and  (course. 

The  type  is  often  a  mixed  one,  made  up  |iartly  of  tlie  manife^statici 
of  Iiysteria  aiul  partly  of  neurasthenia^  Imt  in  many  eases   the  jMriilii 
Btigmata  of  hysteria  are  wanting,  so  that  we  may   make   two  distio 
groups.     When  the  marks  of  hysteria  are  at  all  promineDt,  the 
vidua]  case  is  usually  classed  with  that  affection. 

For  a  clear  appreciation  of  the  clinical  picture  it  is  desirable  that  1 
symptomatology  of  each   ty|>e  should   be  described  separately,  but, 
they  have  a  common  etiology  and  pathologj*,  these  maybe  discottedt 
for  all  in  reference  to  botli. 

Besides  the  aifections  just  mentioned,  it  is  believed  by  some  comf.'f- 
tent  writers  that  trauma,  without  causing  gross  lesions,  may  cause  differ- 
ent kiuds  of  scleroses  of  the  cord,  posterior  and  disseminated,  and  have 
included  the  latter  in  the  *' trjinmatic  neuroses."  But  it  is  better  that 
disseminated  sclerosis,  even  if  it  has  this  origin,  should  not  be  con- 
sidered  apart  from  the  same  disease  when  due  to  other  causes,  any  mon 
than  should  tabes.  As  to  gross  lesions,  like  hemorrhage,  laeeratitu 
myelitis,  etc.,  they,  of  course,  are  distinct  from  traumatic  neurwi!?. 

ETiouxiY. — Of  the  various  etiological  factors  the  most  important  ffll 
consideration  are  the  kinds  of  tniunia  which  most  frequently  cauR' 
different  neuroses,  and  the  part  played  by  each  of  the  various  eleracnli 
of  the  trauma  itself ;  that  is,  by  the  physical  and  psychical  elenientB,^ 
As  to  the  first,  it  is  with  railroatl  accidents  that  traumatic  Dcuroees  arc 
obtrusively  assix-iatcd  in  tlie  medical  mind,  both  on  accouni  of  the  fre*, 
quency  with  which  these  neuroses  occur  after  these  accidents,  and 
great  notoriety  given  them  by  litigation.     Probably  the  worst « 
perhaps  more  correctly,  the  giTater  nunnber  of  the  severest  casos^ 
from  this  cause.     This  is  to  be  attributed  both  to  the  peculiar  circufl 
stances  attending  such  accidents,  and  the  after-coinlitions  to  which  tli 
jxitients  are  .subjected  when  litigation  follows.     The  et!ect  of  litigatirt 
an  imi>ortant  topic,  will  be  discussed  later.     But  railroad  accidents 
not  by  any  means  the  chief  form  of  trauma,  although  some  of  the  ter 
*'  railway  brain,"  "  railway  spine,"  have  been  derived  from  this  kind  < 
accident.     Any  form  of  injury  is  capable  of  causing  a  neurosL*,  but  it  I 
a  fact  of  importance,  and  one  whicli  throws  light  upon  the  pitholo^jj 
that  the  same  kind  of  accident — tliat  is  to  say,  for  example,  a  blow  up* 
the  head  or  a  fall  whicli  would  be  followed  under  certain  condition* < 
in  a  certain  class  of  pc<iple  by  a  neurosis — under  other  conditions  or  i^ 
other  people  would  be  harmless. 

Tlie  acci<lents  nn)st  likely  to  lead  to  injurious  results  are  such  a? 
calculated  from  their  nature  to  be  of  a  terrifying  character.     ThiLsola 
trie  shtxks,  particularly  from  tite  higli  vfdtage  street -currents,  elevoti 
and  l>ad  runaway-carriage  accidents,  are  frequent  causes.     The  p>«tfib 
kinds  of  trauma  of  course  are  multifarious,  and  it  must  not  be  snj 
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that  only  some  accidents  of  this  kind  viin  Ciiiiso  tratiraatio  Tifiiro^os. 
SoDictinies  the  actual  tniunia,  wliothcr  Int.ktMl  at  i'nmi  a  psychiciil  or 
physical  point  of  view,  ia  apparently  coni|Kirativt'ly  trivial,  or  such  ai*, 
whi'ii  happening  to  most  |K'(iple,  for  tlw  iimst  part  result,^  in  purely  hwal 
injuries,  yet  in  certain  .suswptiblc  iiKlividiial."  iiKhuH's  ihtv^us  symptuiiis. 
For  example,  I  Hnd  in  my  notes  the  following'  kinds  of  aeei<h'nts 
reoorcletl  in  intlividnal  cases  :  Slippiii^and  falling  on  the  Uaek  ;  falling  otf 
I  step-ladder  or  down  a  few  steps  ;  Innnping  head  agjiirjst  a  dcwjrway  ; 
ipraining  back  and  other  niuseles  l)y  lit\ing  ;  slight  surgical  oixri-ation 
irithoiit  anaesthetics;  being  thrown  against  another  person  by  sudden 
stopiMige  of  street-o^ir.  Simewlmt  more  severe  wnr^  a  blow  on  the  hea<l, 
in  one  ease  from  a  descending  railroad  gate,  and  in  another  of  an  ele- 
vator»  but  in  neither  e:ise  was  the  hn-al  injury  of  importance. 

Sometimes  the  accident  cjimses  a  purely  psychieal  sh(>ck,  no  physi- 
cal trauma  at  all  having  Ix'en  sustained,  as  when  a  person  imagines  he 
received  an  electrical  shuck,  or,  an  in  one  of  my  cases,  where  a  |wrs<m 
in  a  brown  study,  while  in  a  street-cur,  was  suddenly  startled  by  the 
conductor  calling  to  him  to  get  otf  at  the  point  of  his  destination. 

Thus  it  will   be  seen  that  the  ''tnioma"  may  be  of  all  degrees  of 

Beverity,  but  it  should  be  said  that  of  the  above  minor  accidents  the 

resulting  neurosis  was  in  the  greater  nnmlxT  of  a  mild  type.    This  is  not 

alMrays  so,  as,  for  example,  the  following  rather  lumionHis  ease  :  A  young 

^>nian  was  tr\'iiig  the  high  kicking  act  with  snnie  of  her  companions. 

^hile  one  leg  was  in  the  air  slir  slt]i{>cd  and  fell  backward.     She  im- 

unliately  had  some  sort  tif  an  liysterical  atta<'k,  an<l  was  taken  to  the 

racrgency  Hospital,  from  whifh  she  was  tninsferred  to  the  Boston  City 

u«^pital.    On  entrance  she  had  complete  hysterical  j>aralysis  of  one  leg, 

ith  painful  contraction  of  the  same,  hcmiamcNtliesia,  etc. 

In  many  cases  an  important  factor  in  the  generation  of  these  neuroses 
I  pre-existing  ill-liealth.  Xeurasthiiiics  and  hysterics  are  particularly 
ible,  as  a  result  of  any  slight  accident,  to  have  an  accession  of  syn»p- 
ffuft  or  a  return  of  symptom?i  tonij»onirily  allayed.  Similarly,  a  person 
ho  han  previously  suffered  from  thfse  neuroses,  but  wlio  has  recovered 
"om  thcra,  is  apt  ti>  bet*<jrae  the  subject  of  a  traumatic  neurosis,  which 
icn  ninnifests  itself  by  a  group  of  •>ymptoms  i<lentical  with  those  from 

hich  the  i>atient  previously  su{Vere<l.    Thus  Mrs.  11 ,  an  hysteric 

ith   monoplegia,  anjesthesia,  and  trance  states,  has  a  return  of  these 

pnifestations  after  an  accidmit,  and  Mrs.  D- ,  a  neurasthenic  with 

che,  panesthesia,  dyspepsia,  etc.,  again  breaks  down  with  these 
joras. 
Similarly,  a  person  whose  resisting  power  is  weakened  by  organic 
ease  of  the  nervous  system  is  easily  ups<'t  by  ac«'idents,  as  in  th<'  case 
the  man  al)Ove  mentioneil  who  w:is  startled  Ijy  the  conductor  of  the 
This  patient  previously  suHi-red  from  tremor  of  long  standing,  but 
tliis  typical  neurastheni('  symptoms  were  addetl. 

The  next  important  p>int  in  the  etiology,  ami  one  which  has  been  the 
ibject  of  extended  discussion,  is  the  relative  influence  of  psychical  fac- 
prs  in  the  protluctiou  of  the  neurosis.     The  matter  is  not  without  prac- 
1  importance. 

There  is  still   considerable  difference   of  opinion    in    this   matter, 
mach  lesg  than  there  has  been.     In  the  earlier  stxiges  of  the  con- 
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troversy  the  tendency  was  to  lay  the  greatest  weight  upon  the  physical 
element,  but  of  late  the  tendency  is  in  the  opposite  direction  and  to 
attribute  the  greatest  influence  to  the  emotional  or  psychical  fiictor. 

The  physical  theory  may  be  traced  to  the  influence  of  popular  medi- 
cal notions  of  the  severity  of  railroad  accidents,  to  the  tremendous 
physical  injuries  sometimes  inflicted,  and  to  the  doctrine  of  *' spinal 
concussion  ^^  propounded  by  Ericcson  and  for  a  long  time  accepted  by 
writers  on  the  subject.  Under  the  influence  of  these  dominant  ideas  it 
was  overlooked  that  not  infrequently  the  physical  trauma  was  insignif- 
icant, and  of  a  nature  that  would  be  considered,  under  other  circum- 
stances, as  entirely  inadequate  to  produce  a  disintegrating  molecular 
disturbance  or  meningo-myelitis  (Ericcson)  of  the  cord  or  of  the  brain. 
The  doctrine  of  spinal  concussion,  which  was  of  necessity  purely  specu- 
lative and  not  based  on  anatomical  findings,  later  gave  way  to  the  Ge^ 
man  theory  of  "  traumatic  neurosis,"  by  which  was  meant  a  special  dis- 
ease, 8ui  generis,  a  clinical  entity  which  had  a  distinct  pathology  of  its 
own — namely,  disseminated  capillary  hemorrhages,  numerous  foci  of 
inflammation,  and  sclerosis  and  other  degenerative  changes  scattered 
throughout  the  brain  and  cord,  and  which,  like  the  molecular  disinte- 
gration of  earlier  writers  and  the  meningo-myelitis  of  Ericcson,  were 
caused  by  the  physical  blow  or  concussion  to  the  spine  or  cord.  The 
influence  of  the  notion  derived  from  the  observation  of  the  severe  cases 
of  physical  injury  was  still  dominant,  and  inferences  that  were  not 
extravagant  when  drawn  from  a  special  class  of  injuries  were  applied 
over  a  wide  domain  of  nervous  accidents.  The  idea  of  *'  traumatic  ne^^ 
osis  "  as  a  clinical  or  anatomical  entity  has  now,  as  has  been  said,  been 
discarded  by  the  best  observers,  and  the  affection  is  regarded  as  a  form 
of  hysteria  and  neurasthenia  respectively,  with  the  same  pathological 
basis  which  these  affections  have  when  occurring  under  other  circum- 
stances. Consequently,  the  question  has  ceased  to  be.  What  anatomical 
changes  are  brought  about  by  physical  concussion,  blows,  etc.  ?  and  has 
become,  Are  the  manifestations  of  hysteria  and  neurasthenia  excited  by 
the  physical  shock,  blow,  jarring,  shaking,  ete.,  or  by  the  psychical  and 
emotional  shock  or  other  mental  process  ? 

The  difficulty  in  determining  the  exact  agency  is  that  in  most  acci- 
dents there  are  both  physical  and  psychical  shocks,  and,  while  an  acci- 
dent may  be  solely  ana  exclusively  made  up  of  a  psychical  shock  without 
any  physical  trauma,  still,  when  trauma  does  occur,  there  necessarily 
must  always  be  some  mental  shock  also ;  consequently,  while  in  the  first 
class  we  can  exclude  all  physical  injury,  in  the  second  class  we  cannot 
exclude  all  emotional  element. 

Attempts  have  been  made  to  obtain  information  in  the  matter  by 
experiments  on  animals,  in  consequence  of  which  the  inference  has  been 
made  that  trauma,  such  as  occurs  in  railroad  accidents,  may  induce  uj 
the  brain  and  cord  various  degenerative  processes  which  are  tSie  physical 
basis  of  the  traumatic  neuroses.  All  such  experiments  have  little  rele- 
vance to  the  conditions  under  investigation,  and  the  inferences  dra^ 
from  them  have  been  far-fetched  and  untenable.  The  pathological  fi^"' 
ings  in  man  are  limited  to  a  few  autopsies,  the  changes  found  being 
mainly  those  of  artcrio-sclerosis  and  minute  disseminated  sderooc 
patehes.    At  one  time  much  stress  was  laid  by  some  upon  these  fiodii^ 
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nd  it  was  inferred  that  they  were  not  only  the  disease  prcicesses  iiiider- 
jring  traumatic  eeurositi,  but,  reasouing  baekwan!,  that  they  must  have 
een  caused  by  physical  concussion.  Many  objections  liave  btM^n  made 
>  the  acceptance  of  these  conclusions,  and,  according  to  the  more  recent 
ad  best  criticism,  these  changes  cannot  be  looked  u\mm\  as  the  basis  of 
taumatic  neuroses. 

In  adtlition  to  the  more  common  objections  (Dana,  Knapp,  Opj>en- 

jim),  it  seems  to  me  that  it  may  be  said  that  it  is  very  hkely  that  in  a 

irtain  proj>ortion  of  cases  physical  trauma  may  prmluce  degenerative 

banges  of  the  kind  found  by  Kronthal  and  Friedraann,  but  it  is  exceed- 

igly  questionable  whether  such  cases  can  be  assumed  to  be  neurasthenia 

hysteria,  or  whether  they  should  be  included  as  forms  of  the  neurosis 

der  discussion.     It  is  well  uuderstood  that  if  the  brain  is  sutticiently 

ten  all  sorts  of  lesions  may  be  produced,  from  gross  iiemorrhage  and 

JSeretioQ  to  more  minute  changes  of  the  same  kind.     But  when  this 

Kurs  they  can  hardly  be  regarded  as  cases  in  point,  e\'en  when  the 

rmptoms  are  of  the  type  in  question.     Such  cases  might  well  simulate 

le  neuroses,  or  the  organic  disease  may  be  eomplicateil  by  a  neurosis, 

1  frequently  occurs  (c.  g,  tabes  and  traumatic  hysteria),  iu  which  case 

le  organic  changes  may  as  well  have  been  of  ancient  date  as  of  trau- 

latic  origin.     The  autopsies  are  too  few  in  number,  in  view  of  all  pos- 

bilities,  to  alloAV  of  generalization.     But  it  is  too  fivquently  overlooked 

lat  when  systematized  organic  dist^ases  like  multiple  sclerosis,  myelitis, 

pd  tabes  oc^ur  in  persons  who  have  been  subjected  to  trauma,  such  dis- 

es  <lo  not  become  in  consequence  a  traumatic  neurosis. 

With  the  almost  universid  acceptance  of  hysteria,  neurasthenia,  and 

lied  states  as  the  essential  components  of  traumatic  neuroses,  this  exjwrJ- 

lental  evidence  and  that  derived  from  the  autopsies,  together  with  the 

nsequent  conception  "  traumatic  neurosis  "  as  a  disease  xiu*  generky  has 

ropped  into  the  background.     It  is  exceedingly  tlithcult  todemonstrdte 

X  a  blow  or  concussion  by  its  purely  physical  (not  physiological)  effect 

generate  these  neuroses.     On  the  other  hand,  tliere  is  direct  evidence 

show  that  the  psychical  factor  can  be,  and  in  certain  instances  is,  the 

le  agent   involved  ;   and   there  is  strong  circumstantial   evidence  to 

,ow  that  the  physical  factor  does  not  act  unless  the  circumstances  are 

ich  as  to  allow  of  the  introduction  of  an  emotional  element-     This, 

lowever,  does  not  exclude  the  jiossibility  of  the  physical  shock  acting 

hrough   its  physidlogicjil  cliannels — that    is,  by  exeitatirm  of  sensory 

lerves — without  the  introduction  of  any  mental  element.  This,  in  a  cer- 

ftin  proportion  of  cases,  is  probably  what  occurs.     It  is  not,  strictlv 

|»eaking,  psychical,  nor  is  it  physical  as  that  term  is  ordinarily  used, 

mt  rather  physiological. 

It  is  well  to  have  a  clear  and  definite  conception  of  the  questions  at 
I6ue,  and  for  this  purpose  the  various  p4issibilities  of  the  modes  in  which 
KBuma  may  act  may  be  formulated  as  follows  : 

First :  it  may,  as  under  other  circumstances  and  in  other  parts  of 
le  body,  produce  by  its  pure  physical  effect^  as  contrasted  with  its 
lysiological  effect,  solution  of  continuity  of  the  nervous  tissues,  wliich 
lution  may  be  microscopic  or  otherwise,  and  may  be  iu  the  form  of 
inute  disseminated  hemorrhages  ur  disorganizatirm  nf  nerve  elements, 
some  similar  process,  wdiether  brought  about  by  a  compression  or 
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squeezing  of  the  brain,  in  accordance  with  Horsley's  theory,  or  by  a 
general  shaking  of  the  organ,  or  (Duret's  theory)  driving  of  the 
cerebro-spinal  fluid  into  the  ventricles.  Strictly  spiking,  this  is  the 
true  interpretation  of  the  thesis  of  physical  trauma  acting  as  a  phys- 
ical cause,  and  the  one  which,  when  we  think  accurately,  we  have  in 
mind. 

Second  :  Trauma  may  act  physiologically  by  abnormal  excitation  of 
sensory  nerves,  but  the  pathological  effect  of  such  excitation  would  be 
expended  upon  the  various  centres,  particularly  the  lower  levels  of  the 
cerebro-spinal  system,  without  the  intervention  of  any  psychical,  emo- 
tional, or  other  element.  As  an  example  of  what  is  meant  by  such  an 
excitation  may  be  taken  the  effect  upon  the  heart  and  vasomotor  system 
which  trauma  is  undoubtedly  capable  of  bringing  about  in  this  way, 
and  which  is  seen  in  surgical  shock.  It  is  within  the  bounds  of  possi- 
bilities that  a  widespread  quasi-physiological  effect  of  this  natore 
may  be  expended  upon  extended  areas  and  all  levels  of  the  nervous 
system. 

Third  :  Trauma  may  act  by  its  psychical  or  emotional  effects  This 
would  include  any  suggestive  influence,  for  which  some  writers  make  a 
claim,  that  might  take  part  in  the  process. 

Of  these  three  processes,  the  third  alone  has  been  proven  to  be  the 
actual  mode  of  generation  in  individual  cases,  while  there  is  every  reason 
to  believe  that  flie  second  plays  a  co-operative  part.  The  only  contention 
is  whether  the  first  is  ever  the  real  etiological  agent  or  plays  any  part 
whatever. 

When  speaking  of  a  psychical  factor  it  will  conduce  to  clearness  of 
thought  if  we  define  precisely  what  we  mean,  and  analyze,  briefly,  its  com- 
position. A  mental  shock  from  external  causes  involves,  first,  a  sensoiy 
stimulation,  and,  second,  a  cerebral  reaction  of  which  the  mental  equiva- 
lent is  an  emotion,  and  of  which  the  corporeal  sequence  is  various  vaso- 
motor, cardiac,  secretory,  motor,  and  other  phenomena.  The  sensoiy 
stimulation  may  be  through  the  visual  or  auditory  apparatus,  as  when 
we  are  startled  by  the  sight  of  an  impending  danger  or  by  the  sound  of 
an  earthquake.  Probably  the  great  mass  of  the  minor  psychical  shocks 
that  occur  in  the  course  of  ordinary  life  arise  through  visual  or  audi- 
tory impressions.  But,  similarly,  emotional  effects  may  be  excited 
through  the  nerves  of  common  sensibility  by  blows  and  other  forms  of 
physical  injuries.  In  accident  without  trauma  we  have  emotional  effects 
excited  by  impressions  through  the  first  two  channels ;  in  accidents 
with  trauma,  by  impressions  from  all  three.  Thus  there  is  a  part  which 
trauma  plays  even  when  the  exciting  cause  of  a  neurosis  is  an  emotion  or 
other  mental  factor.  Going  still  farther  in  the  analysis,  we  find  that  the 
mental  state  which  has  primarily  been  excited  by  a  sensory  impression 
may  be  made  up  of,  first,  certain  ideas,  vague  or  defined,  of  danger  or 
possible  consequences  to  the  individual,  or  there  may  be  a  confusion, 
incoherence,  or  inhibition  of  ideas ;  and,  second,  of  certain  emotions 
which  may  be  definite,  like  a  particular  fear,  or  indefinite,  like  dread, 
apprehension,  anxiety,  etc.  Important  is  the  fact  that  to  these  mental 
states  are  subjoined  various  quasi-physiological  concomitants,  such  as 
palpitation  of  the  heart,  pallor  or  flushing  of  the  face,  tremor,  muscniar 
weakness,  sensory  thrills,  etc.,  which  may  be  regarded  as  the  physiolpl?' 
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ical  manifestations  of  emotion.  In  a  greater  or  lcs,s  degree  they  aceoni- 
pany  all  emotion,  and  are  without  doubt  duo  to  the  extension  of  the 
ejteitation  to  associated  lower  eentres  of  the  cerebru-sjiinal  syst<'ni. 
There  seems  to  be  j^orxl  reason  to  believe  these  h^ver  eetitres  niav  he, 
id  customarily  are,  exciteil  from  above  by,  or  synebronously  with,  that 
,rt  of  the  brain  which  subserves  the  emotions,  so  that  the  whole  forms 
nymptom-eomplex.  Or  they  may  he  excited  directly  from  behiw  from 
le  ingointr  centripetal  impression,  without  the  intervention  of  the 
rehral  equivalent  of  the  emotioTis  or  even  of  selfn^josciousness. 
Finally,  there  may  result  instinctive  automatic  muscular  coutractionft 

rich  aim  at  protecting;  the  individual  from  the  threatened  danger,  such 
raiding  the  arm,  springing  away.  The  way  in  whi(;h  emotion  or  its 
cerebral  correlative  acti>  upem  the  liighest  levels  of  the  brain,  so  as  to 
n^  about  the  hysterical  stigmata  and  other  neurotic  manifestations,  is 
known  to  us.  That  it  does  so  is  an  un<piestionable  fact,  as  evidenced 
common  ol)servation  in  non-traumatic  hysteria. 

Now,  when  we  sjieak  of  the  psychical  factor  of  an  accident  exciting 

neurosis,  we  must  meaii^  if  we  take  tlie  trouble  to  form  any  clear  idea 

all,  that  the  gencKition  i»f  this  whole  symptom-complex — ideas  (and 

ntal    confusion),   emotions,    physical   accomjiiiniments    of  emotions, 

tinctive  muscular  action — in  some  way  interferes  Avith  and  upsets  the 

normal  working  of  the  brain  so  as  to  pnxluce  a  neurosis.     And  it  may 

be  said  here — a  point  to  be  later  elabomted — that  in  many  instances  an 

^tegral  element  in  tliat  neurosis  is  ttie  ]icrsistenceof  the  original  *'  emotion- 

plex"  in  a  more   or   less  comjilete   form.     The  various   physical 

|iinifestations  comprising  it  tend  to  liecome  segregated,  and,  instead  of 

aiding,  continue  in  assr>r"iation  with  the  other  phenomena  of  the  nenr- 

s.     A  moment's  reflection  will  thus  phow  that  even    the    i>sychicai 

ry  allows  an  important  nVle  for  trauma,  for,  by  powi'rfui  stimulation 

the  sens«»ry  nerves,  this  largely  aids  in  the  excitation  of  the  cnnition- 

plex,  which  in  turn  resolves  itself  into  and  excites  tlie  traumatic 

rosis. 

Let   us   consider   the  third    mode  first.     The   eflTeetiveness   of  the 

chical  factor  rests  ujion  the  following  facts  :    Many  cases  follow  pure 

peychictil  sbiK'ks.     Examples  of  this  are  well  known  and  are  (he  objects 

of  constant  observation.     Witness  a  case  of  the  writer  which  was  that 

of  a  woman  who,  while  sitting  at  an  ojxm  window,  thought  she  had 

een  struck   by   lightning.     This  psychical   shock  w^as  followed    by  a 

epical  hysterical  pjiralvsis  and  anjcsthesia  with  hysterical  '*  attacks." 

ji  a  matter  of  fact  it  was  prove<l  that  the  lightning  struck  a  bouse  a 

ale  away.     The  case  of  a  man  wiio  was  simply  startle*!  while  riding  in 

1  electric  street-ear  has  already  ijern  nienti(*ned. 

In  the  literature  are  to  be  found  cxam[>les  enougli  of  cases  which 
lllowed  narrow  escapes  from  trauma  whirh  did  nut  actually  wcur.     In 
merous  other  cases   the   tnnmia  has    been   insignificant,    while    the 
lotional  shock  has  been  violent. 

One  of  the  worst  cases,  for  instance,  in  the  experience  of  the  writer 
ss  that  of  a  man  who  was  thrown  out  of  liis  seat  by  the  sudden  stop- 
of  an  electric  street-car  to  av<tid  a  c(dlision  with  a  car  in  advance. 
c^r  could   not  have  been  going  at  a  rate  of  more  than  twelve  or 
n  miles  an  hour,  and,  although  a  physical  blow  did  occur,  it  must 
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have  been  very  trivial.     Many  similar  instances  might  be  cited.    Prob- 
ably a  large  proportion  of  cases  are  of  a  similar  character. 

The  converse  of  all  this  is  not  without  point.  Many  forms  of  tnuma 
which  are  followed  by  the  development  of  a  neurosis  if  occurring  under 
circumstances  that  are  attended  by  fear  or  emotional  excitement  or 
apprehension  of  danger,  whether  conscious  or  subconscious,  are  harm- 
less under  the  opposite  circumstances.  An  inquiry  which  the  writer 
made  into  the  effect  of  football  accidents  may  be  cited  in  illustration  of 
this  statement  and  in  support  of  the  psychical  theory.  Any  one  who 
has  watched  a  football  game  must  have  been  struck  with  the  severe 
physical  shocks  to  which  the  players  are  sulyected.  A  player  weigh- 
ing one  hundred  and  sixty  to  one  hundred  and  eighty  pounds  and 
running  at  full  speed  must,  when  suddenly  tackled  and  thrown,  strike 
the  ground,  often  on  his  head,  with  a  force  equal  to  that  inflicted  in 
many  railroad  accidents.  Sometimes  the  physical  blow  must  fiir  exceed 
that  experienced  by  the  victims  of  the  latter  class  of  accidents,  in  which, 
as  is  well  known,  the  trauma  may  be  very  slight  even  when  a  severe  neu^ 
osis  has  resulted.  Observing  this,  it  occurred  to  me  to  write  to  the 
surgeons  or  managers  in  charge  of  the  principal  college  teams,  askine 
whether  traumatic  neurosis  Imd  ever  been  observed  to  follow  football 
accidents.  Answers  were  received  from  six  colleges.*  In  not  a  single 
instance  was  any  such  injury  reported.  In  every  instance  the  reply 
was  negative.  It  would  seem  exceedingly  probable  that  if  &  physical 
imury,pcr  se,  could  produce  a  traumatic  neurosis,  we  should  meet  with  it 
after  football  accidents.  But  this  does  not  seem  to  be  the  case.  Simi- 
larly, I  have  never  heard  of  a  traumatic  neurosis  caused  by  blows  of  the 
fists  in  sparring  or  prize-fights,  but,  it  is  true,  I  have  never  made  system- 
atic inquiries  into  this  class  of  injuries.  It  would  seem,  then,  that  there 
was  needed  another  element  wnich  is  present  in  one  set  of  accidents 
and  is  absent  in  another. 

Corroboration  of  this  is  found  in  the  statistics  of  the  relative  infre- 
quency  of  traumatic  neurosis  in  railroad  employees  as  compared  with 
passengers.  According  to  Van  Outen,  out  of  18,276  injured  employees 
of  a  railroad  there  were  only  8  cases  of  traumatic  neurosis,  or  1  in 
2284| ;  while  of  844  injured  passengers  there  were  11  cases,  or  1  in  76j^' 
This  difference  probably  is  too  great,  as  may  be  inferred  from  the  net 
that  of  the  injured  employees  there  were  767  with  injuries  to  the  back 
of  various  kinds.  Many  of  these  were  probably  in  reality  examples  of 
hysteria,  and  should  be  classed  as  neuroses.  Still,  afler  making  all 
allowance  for  such  errors,  a  great  difference  remains  in  the  liability'  of 
employees,  or  those  who  by  occupation  are  habituated  to  the  dangers  of 
railroad  travelling,  and  that  of  tne  travelling  public. 

Dana  states  with  confidence  that  "  persons  who  are  injured  while 
asleep  or  intoxicated  are  less  liable  to  severe  neuroses."  If  diis  be  true, 
it  must  be  regarded  as  evidence  in  the  same  line,  as  a  physical  blow  upon 
the  head  or  spine  must  have  the  same  physical  effect  whether  a  nuui  be 
awake,  drunk,  or  asleep. 

^  The  replies  were  raade  by  the  surgeons  in  charse  of  the  teams  of  Harnud,  Pwj* 
sylvania,  University  of  Michigan,  and  Cornell,  by  the  captains  or  managers  of  Dart- 
mouth and  Williams.  All  of  those  replying  had  had  an  experience  corering  BOny 
years. 
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Finally,  it  may  bo  repeated  that  tlie  symptoms  of  hysteria  and 
fura»thenia  when  following  tniunia  are  similar  in  kind  to  those  met 
with  in  the  same  affeetiims  whan  not  of  traumatie  origin  ;  from  whirh 
would  .seom  reasoualile  to  infer  ttiat  it  is  rao.^st  probahlf  that  the  ana- 
IDical  snhi-tratimi  in  all  ca^es  is  the  same,  and  that  there  i.s  no  more 
■son  in  the  one  case  to  suppose  the  existence  of  organic  lesions,  such 
Teetilt  from  physical  injury,  than  in  the  other;  so  that  we  cannot 
fcr  backward  from  any  supposed  anatomical  condition  present  to  a 
[obable  physical  cause. 

A8  has  been  said,  the  few  ca^es  that  have  come  to  autopsy  have  not 
ded  in  the  solution  of  the  matter.  Where  symptoms  of  disseminated 
iJerosis  are  present  and  tliis  condition  is  found  afk-r  death,  the  case  is 
flujifciitly  taken  out  of  the  cjitegory  of  the  class  of  cases  uiuler  dis- 
ission,  and  is  pertinent  only  to  an  inquiry  into  the  etiology  of  dissem- 
laied  sclerosis. 

An  ap|mrent  o!)jection  to  the  psycliical  theory  may  appear  to  some  to 
e  in  the  fact  that  some  persons  state  that  at  the  time  of  the  aeciilent 
they  were  not  consciou-^  ctf  any  feeling  of  fear,  and  hence  that  there  can- 
BOt  have  been  any  psychical  shock.  But  this  is  taking  too  uarrttw  a 
pew  of  the  matter.  In  a  work  of  this  kind  it  would  ciirry  us  too  far 
b  enter  into  any  extended  analysis  of  the  i)sychical  condition  of  persons 
|l  the  time  of  an  accident,  l>nt  a  short  explanation  may  be  jK'rmittcd.  In 
ilie  first  place,  tlie  statements  of  patients  regarding  the  conditions  of  their 
'motional  states  are  uni*eHable.  To  describe  with  anything  like  accu- 
acy  the  disturbances  of  mental  equilibrium  winch  occur  in  one's  .'H.df 
luring  an  accident  is  a  task  for  which  the  liuman  mind  is  not  fitted. 
hults  of  memor)^  occur  as  well  as  faults  of  mental  insight  and  feeling. 
!?or  is  fear  the  only  emotional  state  that  is  the  equivalent  of  psycliical 
hock.  A  person  may»  so  to  sj)eak,  be  tremendously  **  startled  "  without 
o  definite  a  mental  condition  as  fear  lieing  present.  A  few  moments^  re- 
tion  will  probably  recall  instances  of  tliis  to  every  one. 
Then,  again,  investigations  made  of  recent  yesirs  into  hysteria  show 
t  self-Cijnsciousness  is  very  far  from  being  coextensive  with  cerebnd 
ivity,  and  that  impressions  may  enter  the  brain  and  result  in  cerebral 
sulwonscious  prrwesses  of  which  (he  self-consciousness  of  the  inili- 
idnal  dm's  not  take  c(tgnizance.  There  may  lie  a  subconscious  or  sub- 
emotional  fear,  or  emotion  of  which  the  dominant  mind  is  ignorant. 
L>r,  in  other  words,  the  effect  which  a  mental  impression  may  make  upon 
the  brain  and  nervous  system  of  an  individual  cannot  be  measurtxl  by 
|ke  amount  of  conscious  reaction  which  it  provf>kes  (Putnam).  lu  tact, 
Pmetimes  the  effect  is  the  greater  the  less  the  impression  enters  into 
Sousciousness,  as  when,  for  example,  in  consequence  of  being  absorbed 
thought,  we  are  startled  by  some  familiar  noise  or  touch  which  at  the 
nient  did  not  enter  into  consciousness,  and  therefore  was  not  recog- 
h\.  Had  we  be^n  able  to  give  our  attention  to  the  sensory  imprea- 
ns,  they  would  have  passed  without  effect. 

I  was  able  in  one  case  to  demonstrate  the  existence  of  a  subconscious 
T.  The  subject  suffered  from  hysteria  in  consecjucuce  of  a  slight  fall, 
er  hypnotizing  her  I  cnrried  her  in  imaginati(m  through  the  accident 
I  the  events  imnuKlratelv  preceding.  When  I  came  to  the  moment 
the  accident  her  face  suddenly  assumed  an  expression  of  terror,  tears 
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came  into  her  eyes,  her  face  flushed,  etc.  In  the  waking  state  she 
exhibited  no  such  emotion  in  connection  with  the  accident,  althongh 
speaking  of  it  always  excited  pain  and  made  her  uncomfortable. 

It  is  probably  of  etiological  significance  that  these  activities  which 
go  on  in  the  lower  levels  of  the  brain  seem  to  be  in  more  intimate  asso- 
ciation with  the  organic  functions  than  the  activities  of  the  highest 
levels ;  that  is  to  say,  with  the  vasomotor,  visceral,  and  lower  motor  and 
sensory  centres.  So  it  would  seem  that  impressions  may  excite  the  lower 
cerebral  activities,  and  through  them  the  centres  for  the  physiological 
manifestations  of  emotion,  without  the  emotional  state  itself  arising  in 
consciousness.  In  this  way  we  may  observe  the  apparently  paradoiical 
phenomenon  of  the  physiological  expression  of  an  emotion  without  the 
emotion  itself — a  not  uncommon  clinical  observation. 

Suggestive  illustrations  of  this  might  be  drawn  from  pathological 
material,  but  something  very  akin  to  it  is  a  common  experience  with 
people  with  "  weak  nerves  "  or  persons  who  have  lost  their  self-control 
from  one  cause  or  another.     Sucn  persons  commonly  have  very  disagree- 
able feelings  at  the  time  of  slight  mishaps,  such  as  the  shying  of  a  horse 
while  riding  or  the  close  passing  of  another  carria^  while  driving. 
Such  accidents,  without  exciting  such  a  definite  mental  state  as  can  m 
called  fear,  in  some  people  at  least  (with  others  it  may  be  different)  will 
"  send  the  heart  into  the  mouth  "  and  "  a  thrill  up  and  down  the  spine," 
make  the  heart  palpitate, "  catch  the  breath,"  and  excite  various  muscular 
contractions,  etc.,  and  this  over  and  over  again  on  every  repetition  of 
the  experience,  although  the  subject  knows  there  is  no  danger  and  makes 
every  resolve   to  control   the  neurosis.     In  some  cases  it  would  be  a 
stretch  of  language  to  say  that  fear  was  present.     The  subjective  state 
is  best  described  as  that  of  being  "  startled,"  of  which  the  manifestations 
are  almost  entirely  corporeal. 

The  fact  that  in  some  cases  consciousness  has  been  almost  instanta- 
neously lost  at  the  moment  of  the  infliction  of  the  trauma  has  seemed 
to  some  an  objection  to  the  psychical  theory.  But  in  view  of  what  has 
just  been  said  this  objection  cannot  be  said  to  be  well  taken.  The 
absence  of  consciousness  does  not  forbid  the  entrance  into  the  brain  of 
impressions  which  shall  be  effective  in  setting  up  processes  in  the  lower 
brain  levels,  which  are  the  physiological  equivalent  of  subconscious 
states,  and  which  are  capable  of  giving  rise  to  mental  and  corporeal 
shock.  Then,  too,  the  known  rapidity  of  thought  is  so  great  that  it  is 
exceedingly  difficult  to  exclude  the  possibility  of  thought  entering  the 
mind  even  when  the  supervention  of  unconsciousness  seems  instantaneous. 

As  to  the  first  of  the  above  modes  of  action  regarding  the  efficiency 
of  trauma  acting  as  a  pure  physical  agent,  by  jarring  or  concussing  or 
shaking  the  body,  in  producing  neurasthenia  and  hysteria,  it  must  no* 
be  lost  sight  of  that  there  is  still  considerable  difference  of  opinion 
amongst  competent  observers.  Nevertheless,  although  some  writers 
(Oppenheim,  Knapp,  Putnam)  hesitate  to  give  up  this  notion,  the  tend- 
ency is  to  give  a  subordinate  place  to  this  fiictor  in  the  great  majority 
of  cases,  and  attribute  a  preponderating  influence  to  it  only  in  a  minonty 
of  instances.  This  conservatism  of  belief  would  seem  to  be  an  example 
of  the  survival  of  a  theory  after  the  supposed  facts  which  it  was  ong* 
inally  proposed  to  explain  were  supplantea. 
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If  it  were  true,  as  was  not  long  ago  believed  by  some,  that  the  symp- 
toms of  traumatic  neuroses  were  the  manifestations  of  organic  changes 
in  the  brain  and  cord  like  hemorrhage  and  necrosis,  then  little  other 
etiolc^cal  explanation  would  be  tenable  than  physical  trauma ;  but 
now,  with  the  almost  universal  acceptance  of  the  doctrine  of  hysteria 
and  neurasthenia,  and  failure  of  satisfactory  evidence  for  or^nic  disease 
of  the  above  sort,  the  pathological  basis  for  the  neurosis  has  dropped 
out  of  sight,  and  therefore,  logically,  the  theory  proposed  to  explain  the 
supposed  anatomical  condition  loses  its  reason  for  survival. 

If  organic  necrotic  lesions  are  the  basis  of  traumatic  neurosis,  then 
this  affection  is  not  hysteria  and  neurasthenia ;  if  we  accept  hysteria 
and  neurasthenia,  then  we  must  give  up  the  anatomical  theory.  This 
does  not  preclude  that  in  some  cases  the  effect  of  severe  phvsical  blows 
may  be  to  cause  hemorrhages  and  wounds  of  the  cerebral  tissues,  by 
which  certain  symptoms  simulating  neurasthenia  and  hysteria  may  be 
caosed  ;  but  such  cases  are  not  true  '^  traumatic  neuroses,"  but  must  be 
placed  in  the  same  class  with  those  in  which  gross  cerebral  injury 
occurs.* 

A  critical  analysis  of  the  condition  which  we  have  to  meet  would 
seem,  then,  to  show  that  the  physical  theory  of  causation  rests,  in  the 
main,  npon  the  ground  of  frequent  association  of  violence  and  sequent 
neuroeis  ;  but,  as  this  association  is  not  absolutely  constant,  and  as  other 
Actors  are  even  more  frequently  present,  the  inference  is  not  a  necessary 
induction  from  the  facts. 

The  second  mode  by  which,  theoretically,  physical  trauma  may  produce 
its  effect  is  by  its  physiological  action  in  distinction  from  its  physical  or 
psychical  action.  We  have  already  seen  that  an  important  concomitant 
of  the  mental  state  induced  by  the  psychical  shock  is  the  group  of  phys- 
ical symptoms  (cardiac,  vasomotor,  muscular,  etc.)  which  accompany  emo- 
tions. There  is  good  reason  to  believe  that  these  and  other  phenomena 
of  a  traumatic  neurosis  may  be  directly  excited  through  tne  sensory 
nerves  without  the  mediation  of  any  conscious  state  whatever.  In 
fact,  it  is  highly  probable  that  this  process  is  a  co-operating  factor  in  the 
development  of  most  cases,  but  it  is  exceedingly  difficult  to  estimate  the 
influence  this  factor  may  have.  It  is  possible  that  sensory  impressions 
may  further  diffuse  themselves,  so  to  speak,  through  those  parts  of  the 
brain  which  are  not  accompanied  by  conscious  ideation  or  other  conscious 
states,  and  thus  bring  about  that  disturbance  of  the  harmonious  action 
of  the  brain  which  is  a  neurosis.  An  elementary  instance  of  this  dif- 
fusion is  seen  in  the  following  incident  which  hap|3ened  to  the  writer : 
He  was  once  accidentally  and  suddenly  struck  on  the  ulnar  nerve  by 
an  Indian  club  which  a  companion  was  swinging  for  exercise.  There 
was  no  pain,  but  he  was  instantaneously  seized  with  a  violent  rigor  last- 
ing some  minutes.  The  intense  rigor,  without  any  other  abnormal 
sensation  whatever,  was  a  most  curious  experience  and  made  a  deep 
impression  on  his  memorj'.  A  similar  process  may  take  ])art  in  the 
accidents  under  discussion,  but  that  the  role  played  by  it  is  a  sub- 
ordinate one  is  shown  by  the  absence  of  traumatic  neuroses  in  football 
accidents,  in  prize-fighting,  etc.  to  which  reference  has  been  made  above. 

'  It  is  open  to  question  whether  even  in  these  cases  a  true  neurosis  does  not  complicate 
the  orgmnic  injarj  just  as  it  may  complicate  tabes. 
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If  physiological  shock  were  alone  sufficient,  it  should  be  met  with  under 
these  circumstances. 

The  second  element  which  has  already  been  referred  to  as  a  part  of 
the  make-up  of  the  psychical  factor  is  the  antecedent  condition  of  mind 
in  consequence  of  which  an  injury  occurring  under  one  set  of  circum- 
stances, as  football-playing,  is  without  evil  consequences,  while  an 
equivalent  injury  under  other  circumstances  is  followed  by  most  grave 
results.  This  element  is  a  sort  of  preparedness  of  the  mind  in  the 
form  of  fixed  belief  in  or  expectation  of  danger  and  evil  consequences. 
The  exact  psychology  of  this  state  of  preparedness  is  not  easy  to  define, 
and  it  would  take  us  too  far  out  of  the  way  to  enter  into  an  extended 
discussion  of  its  nature,  but  its  existence  and  influence  are  easy  to  reco^ 
nize.  The  prize-fighter  knows  by  his  own  experience  and  by  that  of 
others  that  he  may  receive  terrible  punishment  about  the  head  and 
body — that  he  may  even  be  "knocked  out"  without  any  further 
evil  effect  than  a  temporary  unconsciousness  (which  is  not  painfiil), 
and  a  little  lameness  and  stiffness  which  will  soon  be  recovered  from. 
Violent  physical  concussion  is  not  associated  in  his  mind  with  any  after- 
effects that  tend  to  excite  terror  or  anticipate  danger.  Expectation,  one 
of  the  most  powerful  influences  for  self-suggestion,  that  ill  effects  will 
follow  is  not  present.  Consequently,  when  the  physical  blow  is  given 
it  does  not  arouse  a  prearranged  emotion  or  psychical  state.  On 
the  other  hand,  I  think  we  have  more  than  theoretical  grounds  for 
believing  that  the  travelling  public  is  in  the  condition  of  mind  of  appre- 
hension or  expectation  regarding  the  evil  consequences  of  railroad  acci- 
dents. The  mind  is  so  prepared  by  preconceived  fancies,  by  public 
experiences  in  the  past,  and  popular  beliefs  regarding  dangers  of  this 
kind,  that  even  a  slight  acciaent  is  liable  to  excite  latent  ideas,  sub- 
conscious mental  states,  and  emotions  which  have  been  already  set  in 
form,  so  to  speak,  and  prearranged  in  the  mind.  This  broad  fact  is,  I 
think,  patent;  into  further  details  it  is  not  necessary  to  enter.  An 
analogous  experience,  although  trauma  is  not  an  element  in  the  case,  is 
observed  at  times  of  earthquake  shocks,  when  the  public  becomes  panic- 
stricken,  and  some  people  become  affected  with  neuroses  from  the  rumble 
and  vibration  of  the  shock,  although  a  similar  noise  and  jar  from  the  pass- 
ing of  a  railroad  train  would  pass  unheeded.  The  principle  is  a  broad 
one,  and  if  pursued  in  the  opposite  direction  would  be  found  to  include 
considerable  of  the  underlying  basis  of  the  nobler  virtues,  of  oounigej 
of  fortitude,  of  martyrdom — in  fact,  of  that  disregard  of  personal  dan- 
ger which  many  callings  and  social  customs  have  required  in  all  ages. 

Heredity — The  teaching  of  the  French  school  is  that  hysteria  always 
depends  upon  heredity,  which  is  the  real  cause,  while  accidents  with 
trauma  are  merely  exciting  causes.  The  necessary  corollary  would  be, 
No  heredity,  no  hysteria.  By  heredity  is  meant  that  one  or  more  of 
the  preceding  generation  have  been  affected  by  a  neurosis  of  some  kiiMl» 
not  necessarily  hysteria,  such  as  insanity,  neurasthenia,  hypochondriasis^ 
epilepsy,  etc.  Briquet  traced  1103  near  relatives  of  361  hysterics.  Of 
these  relatives,  25  per  cent,  were  affected  by  hysteria,  epilepsy,  inaanity, 
convulsive  diseases,  or  other  nervous  afllictions.  On  the  other  hand,  b« 
found  a  similar  history  in  only  2J  per  cent,  of  healthy  persons.* 

*  Quoted  by  Lloyd :  l^extbook  of  Nervotu  Diaetua  by  Amaioan  AuAon. 


PATHOIOGY  AND  PATHOO EXESIS. 


623 


Charcot  insisted,  aj?  do  hii?  pupils,  that  the  one  real  cause  of  hysteria 
heredity.  On  the  other  hand,  oUervers  outride  of  France,  while 
Ditting  the  very  great  influence  of  liercHlity,  do  out  tind,  in  the  traii- 

fctic  cases  at  least,  so  large  a  proportion  with  an  hereditary  taint ;  but, 
the  contrary,  it  i?*  the  experience  ot"  most  tjbserverxS  that  in  a  very 

r)ge  number  of  eases  no  history  of  this  kiiul  can  be  obtained. 
Aside  from  the  fact  that  it  is  often  a  matter  of  opinion  as  to  just 

lat  shall  be  considered  as  a  taint,  or  what  evidence  tliereof  sludl  be 

Cepted,  this  diversity  of  experience  probably  depends  ni>on  the  fact, 

Lwe  can  judge  from  published  cases,  that  the  opinion  of  the  French 
lool  is  for  the  most  part  based  upon  non-traumatic  hysteria  and  what 

almost  a  select  class  of  traumatic  cases^that  is  to  say,  sultjcct^  in 
lom  hysteria  has  been  exciteil  by  comimmtively  trivial  accidents  of 
ery-day  life,  whereas  in  the  almost  wholesale  proiluction  of  the  dis- 
Be  in  this  country  by  railniad  accidents  a  very  large  unmber  of  per- 
Ds  have  had  their  nervoiis  systems  shattered  by  shocks  of  such  inten- 
y  that  the  soil  rtf  heredity  h  not  necessary  for  the  effect. 

It  is  hardly  surprising  that  a  railroad  acciclent  should  excite  hysteria 
I  one  without  predisposition,  while  a  slight  accident,  like  pricking 
e's  self  with  a  hair-pin  or  even  a  blow  upon  the  shoulder,  should 
|uire  an  hysterical  soil.  At  any  rate,  in  this  country  it  has  not  yet 
511  shown  that  a  neurotic  heredity  exists  in  a  preponderating  nimiber 
psses.  The  same  may  be  said  for  traumatic  neurasthenia,  which  like- 
le  frequently  nuiy  be  traced  to  the  existence  of  one  or  more  of  the 
Iroses  in  a  previous  generation  ;  but  in  many  traumatic  cases  this  is 

;  the  case. 

Affe  and  Sex. — The  greater  numlK?r  of  cases  naturally  occur  in  males 
^veen  tlie  ages  of  twenty  and  fifty.  This  is  simply  because  men  are 
^re  cxpose<l  to  accidents  than  women,  antl  esi>ecially  at  this  time  of 
i.  But  traumatic  neuroses  occur  at  nearly  all  ages  with  the  excep- 
o  of  ver}'  early  youth  or  infancy. 

ReLative  Frequency  of  Jlytfteria  and  Xenraftthenia, — Dana  makes  the 
rtement  that  traumatic  hysteria  is  the  less  fref|uent  of  the  two  ;  but 
e  is  notb<irne  out  by  the  latest  statistics  of  Knapp,'  taken  from  his 
m  experience.  Out  uf  2(Mt  ceases  of  tniimia  atfecting  the  nervous  sys- 
n,  but  exclusive  of  local  injuries,  such  as  meningeal  hemorrhage, 
ilepsy,  neuritis,  etc.,  120-  were  either  hysteria  or  neurasthenia,  or  66 
r  cent.  Of  these  120,  70  were  hysteria  and  50  neurasthenia.  But  it 
peared  that  in  the  cases  which  were  not  subject  to  litigation  neuras- 
Bnia  and  hysteria  were  of  et|Ual  frequency — viz.  hysteria  20,  nenras- 
enia  21 — while  in  the  litigation  cases  hysteria  was  much  more  fret|uent 
fviz,  hysteria  50,  neunistlieuia  29.  But  these  figures  are  not  suifi- 
mtly  large  to  be  more  than  suggestive — i.  <•.  to  eliminate  chance. 
pin,  another  interesting  fact  is  that  of  tlie  whole  200  cases  (al>ont 
Bally  divideil  between  litigation  and  non-litigation  cases,  97  and  103 
ipectively),  79  per  cent,  of  the  litigation  cases  were  hysteria  or  ncnras- 
Biiia,  but  only  41   per  cent,  of  the  non-litigation  cases  were  such. 

Pathology  axd  Pathimjenesik. — There  is  no  reason  to  believe 
the  general  |)atho!ogy  of  neurasthenia  and  hysteria  differs  from  tliat 

*  Brain  :  Aatiimn  nnmher,  1897. 

'  It  Jfl  not  clear  what  kinds  of  organic  diseaae  were  included  in  the  remainder. 
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of  these  affections  when  not  arising  from  accidents,  and  therefore  what 
has  been  said  elsewhere  in  this  work  need  not  be  repeated  here. 

Why  the  same  accident  should  at  one  time  result  in  neurasthenia  and 
at  another  in  hysteria  is  a  question  to  which,  with  our  present  know- 
ledge, we  are  unable  to  give  an  answer,  excepting  that  in  a  certain  pro- 
portion of  cases  the  development  of  the  neurosis  is  determined  by  the 
influence  of  heredity. 

But  in  many  cases  the  distinction  between  neurasthenia  and  hysteria 
is  more  apparent  than  real ;  that  is,  is  clinical  rather  than  pathological. 
It  is  scarcely  disputable  that  pure  neurasthenia  is  a  distinct  affection 
from  hysteria,  but  in  a  very  large  proportion  of  cases  of  the  former,  not- 
withstanding the  clinical  manifestations,  the  pathology  is  to  be  regarded 
as  that  of  hysteria. 

The  difficulty  is  that  most,  if  not  all,  writers  tacitly  assume  that 
neurasthenia  is  a  distinct  pathological  entity — ^that  it  represents  a  definite 
morbid  condition  of  the  nervous  system  ;  whereas  it  is  a  dinicul  con- 
ception and  not  a  pathological  one.     It  represents  a  collection  of  symp- 
toms only,  which  maybe  the  expression  of  quite  distinct  and  varied 
pathological  processes.    Neurasthenia  as  clinically  recognized  maybe 
the  expression  of  persistent  physiological  fatigue,  and  noming  more,  of 
the  nervous  centres,  or  it  may  be  this  plus  various  secondary  symptoms 
(pain,  dyspepsia,  etc.),   or  it  may  be  the  expression  of  real  oivanic 
changes,  such  as  effusion  into  the  ventricles  (cerebral  atrophy,  multiple 
sclerosis,  etc.),  or — and  this  is  a  fact  not  as  yet  generally  recognized— it 
may  be  a  pure  form  of  hysteria.    Hysteria  may  express  itself  by  a 
group  of  symptoms  which  are  typically  neurasthenic  without  the  usual 
stigmata.    That  is  to  say,  just  as  hysteria  may  at  one  time  appear  under 
the  form  of  paralysis,  at  another  of  ataxia,  at  another  of  chorea,  and 
so  on,  in  each  case  simulating  some  other  affection,  so  it  may  present  a 
group  of  symptoms  which  are  identical  with  those  of  true  neurasthenia, 
and  which,  in  this  case,  simulates  that  disease.     An  hysteric  exhibiting 
such  symptoms  when  looked  at  from  a  clinical  point  of  view  is  said  to 
have  neurasthenia,  although  pathologically  the  disease  is  really  hysteria. 
It  would  be  more  correct  to  classify  such  cases  with  hysteria  and  to  speak 
of  them  as  forms  of  hysteria.     This  would  give  us  a  clearer  conception 
of  the  conditions  with  which  we  are  dealing,  and  do  away  with  much 
useless  controversy  ;  but  custom  hath  it  otherwise,  and,  as  a  consequence, 
it  is  usual  to  speak  of  all  such  symptom-groups  as  neurasthenia.   In 
otlier  cases,  again,  along  with  typical  neurasthenic  symptoms  there  are 
found  one  or  more  of  the  stigmata.     There  may  be  contracted  fields  of 
vision  or  cutaneous  anaesthesia  or  muscular  weakness.    These  cases  are 
very   properly  classed  as  hysteria.     Pathologically,  they  are,  if  this 
interpretation  be  correct,  the  same  as  hysterical  neurasthenia.    Now,  it 
is  evident  that  whether  or  not  hysterical  neurasthenia  shall  include  auy 
of  the  stigmata  is  purely  a  matter  of  arbitrary  agreement    Of  course 
hysterical  stigmata  may  be  present  without  neurasthenic  symptoms. 
When  the  mixed  form  is  present  some  writers  speak  of  hystero-neuns- 
thenia,  but  with  the  same  confusion  of  thought  as  was  manifested  when 
we  used  to  speak  of  typho-pneumonia.     The  discovery  of  germs  has 
changed  all  that,  just  as  it  has  given  us  a  new  conception  of  pathological 
diphtheria  as  distinct  from  clinical  diphtheria.     Unfortunately^  in*^ 
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field  of  fuuctional  nerv^ous  disease  we  are  still  largely  limited  to  making 
clinical  distinctions  inj^toad  of  patliolojrical  ones.  It  w<jnld  carry  us  too 
hr  to  enter  here  int<*  a  iliseussioti  of  this  matter,  even  il"  it  Mere  neces- 
lan-,  l)ut  the  follovvinsj;  well-known  facts  may  be  taken  as  evidence  for 
me  hysterical  nature  of  much  tliat  elinieaily  passes  for  neurasthenia  : 

There  is  a  well-known  ^ronp  of  eases  which  at  first,  and  for  a  consid- 
erable  pericMl  of  tinH\  present  purely  neiinastlienie  symptoms,  and  then 
later  break  down  with  paralysis  or  anfesthe.sia.  For  example,  a  man 
iftora  railroad  aeei<tent  snflicred  from  nennisthenic  symptoms  for  a  year. 
He  then  sud<lenly  developed  hysterical  hemiplegia  and  aiiiesthesia,  which 
persisted  a  eoiisidendile  peritKl  of  time,  lait  iinally  disappeared  to  leave 
him  in  his  "iriginal  condition  of  neurasthenia.  Belonging  to  this  same 
;jroup  we  frequently  meet  with  eases,  plainly  neurastlienie,  in  which 
careful  inquiry  elicits  a  distinct  history  ot  some  of  the  stigmata  at  some 
previous  time  in  the  course  of  the  atfection. 

Then  some  eases,  although  free  from  the  usual  stigmata,  exhibit 
pn^minently  symptoms  whieli  are  [>laiuly  hysterir^il.  Sometimes  hys- 
terical symptoms  alternate  with  neuraslheuie  symptoms,  ami  sometimes 
the  course  of  the  disease,  the  nipid  ur  sudden  recovery  after  prolonged 
in\-alidism,  is  consistent  only  with  hysteria.  Some  of  tlie  last-mentioned 
peculiarrtied  are  more  otlen  <.>bserveil  in  non-traumatic  cases. 

Gene^i^  of  Sifmpioms, — Tbe  mode  of  develojiment  of  individual  symp- 
toms of  the  traumatic  neuroses  lias  received  very  little  attention  at  the 
hjind^s  of  writers.  While  in  oi-ganic  disease  the  relation  of  synq>toms 
to  their  imderlying  causes  has  been  for  the  most  part  worked  out,  verj^ 
Kltle  attempt  has  been  made  to  do  this  in  soH?alled  functional  diseases 
yf  xhe  nervous  system.  This  will  prove  to  be  a  fruitful  field  for  future 
I'esearch.  At  present  we  are  not  in  a  |K>sJtiou  to  refer  most  oi'  the  symp- 
4)iiis  of  the  traumatic  neuros^'S  to  a  jKitliologic^d  basis.  For  instance,  we 
enow  little  of  the  nature  or  origin  of  the  general /fW/'/i//  of  fcttir/ue  which 
)cciirs  in  neurasthenia  and  hysteria,  or,  for  that  matter,  when  occurring 
Borraally  after  exertion.  We  merely  know  that  it  is  a  feeling  that  is 
generally  induced,  but  not  always,  by  expen<liture  of  effort,  and  that  in 
most  cases  it  is  an  iiulex  of  what,  for  want  of  precise  knowledge,  we  call 
?xhaustion.  But  I  think  every  clinician  of  ex])crience  must  have  ol)- 
served  that  in  many  cases  it  cannot  be  an  index  of  this  comtitton,  but  is 
of  pure  psychical  origin — a  iaise  sensatioir,  as  it  were,  which  stands  in 
the  same  relation  to  true  fatigue  that  psychical  jmins  stand  to  pains 
wliich  have  their  origin  in  physical  changes  in  tissue.  It  wouhl  seem 
that  the  sensation  of  fatigue  is  capable  of  being  excited  centmlly  bv 
as«w>ciation  with  other  feelings  ;  for  example,  as  a  quasi-hallucination, 
like  many  other  subjective  symptoms. 

One  symptom  is  so  conmiou  and  often  plays  so  dominant  a  jKirt  in 
the  clinicttl  picture  tliat  an  understanding  of  its  pathology  is  desirable 
if  we  would  understand  the  neurosis  itself  This  sym ptom' is  y)«m.  An 
extended  discussion  of  it  may  therefore  be  permittetl. 

The  painful  sensations  complained  of  are  of  various  kinds,  fnit  con- 
spicuous among  them  are  general  pains  without  very  special  location, 
eeh  as  up  and  down  the  spine  or  indefinitely  through  tlie  liead.  Of  the 
igin  of  some  of  these  pains  we  know  next  to  nothing.  But  more  often, 
as  shown  by  a  study  of  the  author's  cases,  pain  is  h>calized,  as,  for  exam- 

Vol..  IV.— 40 


626  TRAUMATIC  NEUROSES. 

pie,  in  the  small  of  the  back,  and  then  is  known  as  "  traumatic  lumbago," 
or  over  a  particular  rib,  or  in  the  neck,  or  a  particular  part  of  the  Iwad, 
or  along  the  course  of  certain  nerves.  In  such  cases  careful  inqniiy 
generally  elicits  the  fact  that  these  painful  localities  were  originally  the 
seat  of  bruises  or  injuries,  such  as  strains  or  blows. 

At  the  time  of  examination,  some  months  or  possibly  even  two  or 
three  years  after  the  accident,  the  most  careful  scrutiny  &il8  to  detect 
any  evidence  of  local  injury.  Nevertheless,  these  pains  may  be  such  a 
source  of  suffering  as  to  be  the  most  prominent  cause  of  disability  and 
to  occupy  the  patient's  mind  to  the  exclusion  of  all  other  symptoms. 
What  is  their  pathology  ?  Are  they  due  to  the  persistence  of  local  in- 
juries, or  are  tney  symptomatic  elements  in  the  neurasthenic  or  hysterical 
state?  I  think  that  either  view  is  erroneous.  The  customary  state- 
ment to  be  found  in  writings  on  the  subject  is  that  these  pains  are  doe 
to  strains  of  ligaments  or  muscles.  This  explanation  is  insufficient 
While  plausible  when  applied  to  the  so-called  traumatic  lumbago— that 
is,  pain  in  the  muscles  of  the  back  and  analogous  r^ons — ^it  will  not 
explain  similar  pains  in  regions  where  there  are  no  ligaments  to  sprain 
or  where  the  nature  of  the  injury  was  such  as  not  to  sprain,  but  simply 
to  bruise ;  for  example,  pains  of  the  scalp  or  cranium  following  bloody 
contusions,  pains  over  the  shins  or  ribs  or  arms  following  simikr  kinds 
of  trauma ;  nor  will  it  explain  the  persistence  of  pain  following  injaries 
which  under  ordinary  circumstances  would  be  well  in  a  few  days  or 
weeks. 

The  true  explanation,  in  the  writer's  opinion,  is  that  these  pains  are 
of  a  psychical  nature  j  originally  excited  by  violence,  they  persist,  after 
the  subsidence  of  the  original  injury,  as  pure  psychical  phenomena. 
While  I  do  not  wish  to  deny  that  sprains  in  individual  cases  may  per- 
sist, nevertheless,  in  the  great  majority  of  instances,  this  is  not  the  case. 
They  are  the  manifestation  of  the  concentration  of  the  mind  on  the 
injured  part.  The  evidence  of  this  is  to  be  found  in  the  analogy  of  such 
pain  with  similar  sensory  phenomena  in  non-traumatic  cases,  and  the 
absence  of  all  objective  injury  in  parts  subject  to  examination.  Bey- 
nolds  *  as  far  back  as  1869  called  attention  to  this  pathology  in  non-trau- 
matic cases,  ascribing  them  to  the  influence  of  idea.  The  point  is,  that 
any  sensory  phenomenon,  particularly  pain,  which  has  been  excited  by 
any  disease  process,  whether  inflammation,  functional  disturbances,  tran- 
matism,  or  anything  else,  tends  to  persist,  after  the  subsidence  of  the 
exciting  causes,  so  long  as  the  mind  dwells  upon  it  and  imagines  the 
persistence  of  the  disease  process. 

It  would  be  easy  to  cite  illustrations  of  this  drawn  from  non-traoDja- 
tic  cases.  Every  one  of  experience  must  have  observed  the  tendency 
in  neurasthenics  and  hysterics  for  pain  and  other  disagreeable  feelings 
to  persist  long  after  the  local  cause  has  ceased  to  exbt. 

It  may  almost  be  laid  down  as  a  law  that  in  such  subjects  the  tend- 
ency of  pain  is  not  to  subside  with  the  subsidence  of  the  exciting  cause, 
as  in  healthy  persons,  but  to  continue  even  without  any  fresh  excitation 
from  mental  attention.  If  the  mind  is  concentrated  upon  the  local 
condition,  the  pain  |>ersists  indefinitely ;  but  it  would  seem  as  if,  e^*" 
when  no  such  psychical  factor  can  be  detected,  there  was  a  tendency  »T 
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the  pain  vibrations  *>nce  Rtartod  to  continue  for  a  long  period  of  time  as 
a  result  of  a  singlo  excitation  ;  miieli  as  one  liears  the  continnons  vilmi- 
tions  of  a  musical  instrument  or  sees  tlie  oscillations  of  a  gjilviuuHneter 
&{ivr  the  cessation  of  the  single  meeljanieal  or  elwtncal  shock.  It 
would  seem  as  if  ihe  defect  was  an  absence  of  an  inhibiting  or  damping 
plpparatus.  An  analogous  phenomenon  in  healthy  peo]>le  is  the  persist- 
ence of  the  .senrtation  of  tlie  motion  of  the  sea  after  landing  from  a  sliip 
or  sailboat.  This  is  a  distinct  ]jersistence  of  a  sensation  as  a  qnasi- 
hallucination  after  the  t^iuse  has  ceased  to  act. 

When  the  mind  is  concentrated  on  the  affected  jwrtion  of  the  body 
the  intensity  and  jxTsistence  oi' pain  are  even  more  marked.  Such  iwnins 
boc^jme,  therefore,  in  time  ]>ure  psychicjil  phenomena,  a  sort  of  "  fixed'* 
feelings  or  quasi-fialliicinations  without  objective  source.  Perhaps  it 
may  Ijc  that  in  some  of  these  eases  where  there  is  no  apprehensivoness 
or  self-concentration  of  the  mind  this  absence  in  only  apjjarcnt,  and 
that  there  is,  to  ns<'  the  commou  phraseology  of  the  day,  a  .subconscious 
attention  from  out  the  lower  depths  of  consciousness  of  which  the 
patient  ha.s  no  waking  knowledge.  Be  that  as  it  may,  the  clinical 
phenomenon  is  indisputable. 

In  one  subject  now  under  observation  during  a  long  jieriod  of  time 
I  have  observed  this  phenomeniHi  over  and  over  again.  Excpiisite  pain 
and  tenderness  at  the  site  of  former  perineal  stitch^  loug-eontinued  pnin 
following  the  pressure  of  fifteen  to  twenty  minutes,  duration  from  a 
bicycle  saddle,  continuing  local  tenderness  following  a  slight  bruise  of 
the  arm  or  leg, — these  are  a  few  examples  of  what  I  have  repeatedly 
obscrveil  in  the  sjime  subject.  In  each  instance  the  pain  j>ersisted 
long  after  the  slightest  trace  of  local  injury  has  existed-     Lately  this 

fcnle  pjitient  struck  the  globe  of  her  eye  with  the  corner  of  a  sheet  of 
>te-pftj>er.  Not  a  trace  of  inflammatory  actiim  that  could  be  detected 
followed,  but  troublesome  fwin  sufficient  to  demand  treatment  jwrsisted 
for  some  weeks.  In  this  and  other  patients  I  have  been  able  to  prog- 
nosticate this  phenomenon  at  the  time  of  slight  illnesses  or  accioents. 
Most  of  the  locjilized  jiains  ex|>erieuced  in  parts  that  have  t)eeu  the 
seat  of  blows  or  other  injuries  by  sidijects  of  traunwtic  neurasthenia  and 
hysteria  are  explicable  in  this  way,  and  there  is  little  probability  that 
they  have  other  genesis.  Thus  a  man,  for  instance,  with  hysterical  stigmata 
Buffered  from  long-continued  severe  pains  in  both  hips  and  groins. 
Absolutely  nothing  objective  was  to  be  made  out.  The  foci  t>f  piin 
corresponded  to  the  track  over  his  bwly  of  the  wheels  of  a  fire-engine 
which  ran  over  him  in  the  deep  snow,  without  doing  any  serious  injury 
to  the  bones  or  soft  parts,  .inotlier  exhibits  a  similar  diagonal  line 
across  his  body  corresponding  to  the  passage  of  the  wheel  of  u  light 
wa^n.  Another  receives  a  bl(»w  on  the  head  from  a  descending  gate, 
ana  suffers  afterward  from  continued  localized  |>ain  in  the  hetid  in  the 
same  place  without  objective  signs  of  injury.  Another,  the  subject  of 
extreme  hystero-neurasthenia,  still  suflTers,  several  years  after  a  railroad 
accident,  from  tenderness  over  the  shins  where  originally  were  bruises. 
Nothing  else  objective  is  to  be  made  out.  The  psychical  genesis  of  such 
pain  is  self-evident. 

Ver}'  instructive  in  this  connection  is  an  interesting  class  of  eases 
in  which  pain  is  not  persistent,  but  comes  on  in  attacks  which  are  excited 
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by  various  (external )  agencies,  particnilarly  mental  agitation.  THujs,  oiip 
patient  suifered  attiicks  of  pain  in  a  part  uf  the  body  originally  Inn  ' 
with  other  symptoms,  when  slartleit  hy  i<nid  noise,  as  from  snow  : 
off  the  roof",  Sueh  a  noise  in  his  mind  perliaps  simulated  the  cr.i-li  ', 
the  railroad  aeeideut.  Another  similarly  suffered,  even  at  time;?  wh'  n 
free  from  pain,  if  in  conversation  the  accident  was  referred  to.  IV' 
law  of  association  here  excited  pain  of  a  purely  psychical  origin. 

As  a  convenient  expression  to  designate  this  psychical  phenomenon 
— the  persistence  of  pain,  or  it.s  revivifiealion  under  the  influence  uf 
attcntt(tn — I  vi-nture  to  suggest  the  term  (tjfjoymesia  {algw^  pain; 
gettmnj  genenition).  As  a  clinical  fact  it  is  not  an  isolated  one,  bat 
has  its  analogies  in  otht^r  sensory  phenomena  belonging  to  each  of  tlie 
senses.  In  otlier  words,  it  is  the  consequence  of  a  general  phy^iokigical 
law.  In  truth,  the  phenomena  f>f  a  true  tunctional  disea.se  are  merdy 
tlie  expression  of  the  same  physJologit^al  law  which  under  ordinarv  emi- 
ditions  determines  the  haltitual  and  agreeable  priK-csses  of  the  ljody,an<l, 
under  extraordinary  conditions,  determines  disagreeable  and  so-callnj 
pathological  ones. 

The  same  phenomenon  may  be  observed  in  connection  with  tin' 
visual,  auditory,  gustatory,  and  olfactory  senses,  though  perlmp<  tmt 
with  each  in  the  same  degree.  Thus,  Galton,  as  is  well  known,  Ita* 
shown  tliat  some  people  have  the  power  of  seeing  distinctly  as  an  bl* 
lucination  certain  fibjects  of  their  tlioughts.  Taking  Gabon's  tM- 
(|uestion,  for  example,  nuiuy  peivons  by  concentrating  the  mind  con  *«• 
tlie  morning's  breakfast  table  before  them  with  each  object  u|)on  it  jl* 
distinctly  as  if  it  were  a  vivid  dream.  The  same  is  true  of  anything 
else  upon  which  such  people  intently  think.  Some  when  thinking  <'l* 
numbers  actually  see  these  before  themselves.  This  is  the  case  willi 
some  mathematical  prodigies. 

The  degn*e  to  which  this  factdty  of  visuabzation  is  develope<l  it» 
some  people  is  extraordinary.  Eastian  in  the  development  i»f  his  vie^^ 
of  the  mechanism  of  aphasia  calls  tlnjse  |K'rsons  vmmfs  who  speak  b>* 
means  of  visual  memory-jiirtures  of  words. 

In  visualization,  then,  there  is  a  revival,  as  a  quasi-linlhicinatioi 
memory-picture,  of  a  past   experience.     These    memorial    images 
revived    by  thought    alone,  by  concentration    of  the   attention,  ei 
directly  ujwn  the  visual  sensation  itself  or  indirectly  on  an  a&m: 
sensation. 

Similarly,  we  have  ait(Jilivcs.     It  is  well  known  that  a  trained  mii^'' 
cian  can  hear  the  sound  of  the  orchestra  and  each  instrument  of 
orchestra  from    simply  reading  the  score.     Sf)me  j>eople    use  audi 
sensations  for  the  use  of  language,     I  sup|><»so,  to  use  a  familiar  il 
tration,  most  people  distinctly  hear  the  sound  of  the  sfK-aker'h 
when  reading  the  address  of  a  person  with  whom  they  have  a  ji 
acquaintjince. 

As  to  the  senses  of  smell  and  taste,  the  rc\n\'ifimtion  of  past 
tionsof  each  of  these  is  less  vivid  than  with  visual  and  auditory  i 
but,  nevertheless,  the  faculty  exists  with  some  people  in  a  gi*eateror 
degree. 

Now,  the   same  law  must  hold    true  for  general  sensibility  as  for 
special  sensibility — for  tactile,  thermal,  and  pain  sensations  :  the  Uw  ei 
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general,  not  special.  Pain  sensations  are,  in  some  people,  particularly 
CttBiIy  revived  as  memory-images  or  tjuu^i-hallucimitions.  S>me  per- 
fWftly  healthy  people,  as  is  well  known,  have  only  to  think  of  a  pain  or 
of  a  disease  in  a  certain  part  to  have  the  feeling.  This  is  especially 
easy  if  previously  that  part  has  been  the  subject  of  painful  disease. 
From  my  c)wn  clinical  experience  I  could  cite  numerous  illustrations 
of  this.  Sometim**8  these  disagreeable  or  painful  sensations  are  excited 
not  by  the  thoug!»t  of  the  sensation  itself,  but  hy  asstn-iated  images,  as 
in  one  patient  who  was  taken  with  nausea  on  the  sight  of  a  nibber  mat 
which  recalled  a  similar  mat  on  Iwmrd  ship,  or,  in  another  ciisi*,  when 
the  thought  of  a  {Hissible  cancer  of  the  ovary  in  antfther  jKitient  excited 
pjiin  in  that  region.  These  are  rdl  true  memorial  images  of  past  sensa- 
tions. Persons  who  exhibit  the  faculty  may  be  called  algogcndicjif  and 
the  phenomenon  when  it  constitutes  a  fact(>r  in  disease  algogenesiti.  We 
bavCf  then,  c/>»<«/*,  (uiditivcf,  alg(K/cnt{ivf<y  etc. 

After  psychical  pains  of  this  kind  have  persisted  for  any  length  of 
time  they  become,  by  the  law  of  assmMation,  so  united  with  other  sensa- 
tions and  movements  that  they  tend  tu  Ix'come  excited  by  mere  asso- 
ciation alone,  with  or  without  mental  concentration — that  is,  they 
bccfjme  hnhlf  jminn. 

Traumatic  Lnmbngo.-^X  very  common  ItK-atioii  of  pain  and  teniler- 

ness  is  the  lumbar  region.    These  symptoms  then  simulate  lumbago.  The 

commonly  accepted  explanation  of  tnumiatic  Inmbiigo  is  tliat  it  is  a  |K^r- 

eistiog  sprain  of  the  muscles  and  ligaments.     While  it  is  imjws^sible  to 

disprove  that  this  may  at  times  be  the  pathological  roudition  present,  it  is 

extremely  unlikely  that  in  the  majority  of  instances  tiie  fKiin  felt  in  this 

M<x«tion  differs  from  that  just  described  antl  manife.sled  in  other  regions 

of  the  IkkIv.     In  many  iustimces  the  purely  psyebic4il  chanictcr  of  such 

la  lumbago  is  obvious.     The  exquisite  hypenesthesi.i  of   the  muscles, 

[extending  even  to  the  skin,  is  such  as  is  never  met  with  in  true  sprains. 

iKot  only  the  slightest  movement,  but  the  lightest  touch  over  the  ^kin, 

liases  intense  agony  and  throws  the  patirnt  into  great  nu>ntal  agitation. 

""i  analogy  would  seem  to  indicate  that  with  certain  exceptions — which, 

rever,  it  must  be  difficult  to  make  practically — the  nu»re  moderate 

[cases  have  a  similar  pathology.     The  origin  of  such  a  **  lumbago  "  is 

Inndiuihtedly  to  l>e  sought  in  some  trauma,  but  the  persistence  of  the 

I  painful   ^it'usiitions  can  only   be  ascrilxxl   to   psychi<'al    influences.     If 

J  traumatic   lumbago  is  really  a  j»<»rsistitig  spniin,  it  seems  inexplic:ihle 

itbat  it  should  not  be  met  with  amongst  football-players,  who  should  be 

[particularly  subject  to  such  sprains. 

Ver\'  often  the  original  trauma  can  only  be  inferred  from  the  nature 

jf  the  accident,  inasmuch  as  the  victims  of  severe  accidents  are  fre- 

|nently  too  excited  to  remember  much  aliout  the  detiiils,  or  loss  of  con- 

L'iotL'^ness   may  have   prevented   this.     Fiut  oi\en    enough   the  patient 

iTemembers   quite    clearly    the    circimistanees    of    the    accident,  or  the 

"presence  of  bruises  or  wounds,  which  at  the  time  were  never  felt,  tells 

the  story. 

Ocxtlar  Pairiy  Headache,  dr. — We  are  |K'rbaps  on  less  sure  ground 
["when  we  seek  to  explain  ]>ainful  sensations  olher  than  tliose  associated 
[  vith  or  originally  excited  by  trauma  ;  but  some  of  tlu^m,  such  as  |>ain  and 
1  beadai'he  brought  on  by  mental  and  physiciil  exertion,  are,  in  certain 
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instances  at  least,  intelligible.   Pain  or  discomfort  from  usine  the  eyes  is 
frequently  complained  of,  as  in  non-traumatic  cases.   This  pam  is  osoally 
in  tne  eyes  themselves,  or  it  may  be  in  the  head,  and  then  may  be  felt  as 
localized  pains  or  simply  as  a  headache.    Why  should  use  of  ajpparently 
uninjured  organs  like  the  eyes  cause  pain  ?    If  the  eyes  were  m  a  state 
of  inflammation  or  had  been  the  direct  object  of  trauma,  such  sensations 
might  be  intelligible  on  general  principles,  but  in  the  absence  of  such  con- 
ditions it  seems  at  first  sight  (paradoxical  that,  the  use  of  a  healdiy  organ 
should  cause  pain  in  itself  or  in  adjoining  parts.     Yet  this  is  one  of  the 
commonest  of  symptoms  in  neurasthenia.     An  intelligible,  even  if  not 
easily  demonstrable,  explanation  of  this  is  to  be  found  in  the  law  of  diffh- 
sion  of  energy  under  excessive  mental  or  physical  effort.   When  the  mind 
is  in  a  perfectly  healthy  state  we  are  not  conscious  of  any  effort  in  con- 
centrating the  attention  and  fixing  the  eyes  (including  accommodation) 
while  reading,  but  in  doing  this  when  the  mind  is  tired  we  are  oonscioos 
of  a  distinct  effort,  which  increases  proportionately  with  the  increase 
of  fatigue.     Now,  all  analogy  with  similar  processes  elsewhere  in  the 
body  snows  that  we  cannot  increase  the  expenditure  of  nervous  energy 
to  one  centre  without  diffusing  a  greater  or  less  amount  of  eneijjy  to 
associated  centres.      Consequently,  when  the  mind  is  in  a  condition 
of  fatigue  the   increased  mental   effort  demanded  to  work  the  visual 
apparatus,  to  contract  the  muscles  of  the  eyes,  to  bring  about  the  neces- 
sary amount  of  accommodation,   to  fix   the  attention,  and  to  nnite 
together    the   various    mental    processes    involved    diffuses   itself  is 
nervous  discharge  to  associated  cerebral  centres  of  the  sensory  region. 
These   sensory  centres  may  be  those  for  the  eyeball  or  closely  asso- 
ciated centres,  for  the  scalp,  the  cranium,  the  back  of  the  head,  the 
neck,  etc.     Painful  sensations  in  each  region  would  respectively  result, 
and  we  should  have   eye-pain,  headache,  occipital  neuralgia,  etc.   A 
similar  explanation  would  account  for  not  only  the  eye-pain,  but  the 
headaches,  the  pain  in  the  neck,  and  even  in  the  back,  which  are 
so  often  met  with  in   eye-strain  from  errors  of  refraction,  etc.   An 
element  in  the  causation  of  the  more  distant  pains   in  this  affection 
may  be  the  fact  that  to  fix  the  eyes  it  is  necessary  to  fix  the  head ;  the 
latter  act  involves  the  innervation  of  the  muscles  of  the  neck  and  even 
of  the  back.     Hence  the  increased  effort  required  to  overcome  the  effect 
of  defective  refraction  would  probably  diffuse  nervous  dischai^  to  all 
the  sensory  centres  associated  with  the  muscles  involved.     Evidence  in 
corroboration  of  this  explanation  may  be  drawn  from  analogous  pro- 
cesses of  which  we  have  definite  knowledge.     For  example :  \n  an  epi- 
leptic fit  the  discharge  starting  in  one  centre  spreads  successively  to 
aojoining  centres.     In  contracting  a  single  group  of  muscles,  as  in  flex- 
ing a  finger,  with  increasing  effort  more  widely  distributed  groups  of 
muscles  are  successively  thrown  into  contraction,  so  that  finally,  ^^^^ 
the  whole  force  of  the  individual  is  exerted,  all  the  muscles  of  the  fore- 
arm, upper  arm,  shoulder,  and  even  face  and  trunk,  are  violently  con- 
tracted in  the  effort  intended  to  contract  simply  a  single  group  of 
muscles. 

Physiological  researches  have  shown  that  the  diminished  contractile 
power  of  a  fatigued  muscle  is  due  to  the  accumulation  in  the  muscle  of 
chemical  substances  that  poison  the  muscle.      If  these  substances  be 
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washed  out,  the  muscle  regains  its  power  of  contraction,  hut  in  fatigue, 
in  consequence  of  this  accumuhition,  the  muscle  rejipmds  witli  increas- 
ingly diminished  force  to  a  given  stimulus  or  requires  a  stronger  stimu- 
lus to  induce  a  given  contraction.  Mosso'  has  further  shown  that  the 
blood  ah*o  of  a  fatigued  animal  is  defiled  hy  the  accumulation  of  ixjison- 
008  gttbstances.  These  may  play  a  part  in  the  symptomatology  of 
neurasthenia  and  hysteria,  antl  may  ho  a  factor  in  the  causation  of  the 
^enjifttion  of  fatigue,  which  may  cousetjueutly  be  central  rather  than  pe- 
ripheral in  origin.* 

Thus  we  have  two  factors  contributing  to  the  demand  for  increased 
effort  in  neurasthenia — diminishetl  contnictility  of  (iiaigue*!)  muscles 
afler  use,  and  diminished  cerelmtl  jHiwer.  On  the  sensttry  side  we  have 
the  researches  of  Head,  wdio  has  shown  in  disca-^c  of  the  viscera  the  very 
common  diffusion  of  the  afferent  impressions  from  these  organs  to  the 
associated  sensorj'  centres  for  the  corresponding  cutaneous  regions,  pro- 
ducing hypenesthesia,  pain,  etc.  in  definite  cutaneous  areas. 

The  phenomenon  descriWd  by  Mohius  as  akinesia  algera  has  jirob- 
ably  the  same  |»athology,  and  exemjdities  the  excitation  of  painful  feel- 
ings by  nervous  energy  intended  for  muscular  coutntctions  alone.  This 
is  a  group  of  symptoms  which  consists  of  pain  excit*tl  hy  the  voluntary 
contraction  of  certain  groups  of  muscles.  This  may  become  so  exces- 
sive that  every  movement  may  create  pain,  which  thus  may  invade 
nearly  every  region  of  the  b^xly,  and  an  incapicity  for  movement  result 
that  may  simulate  paralysis.  The  basis  of  tlie  phenomenon  is  neuras- 
tlienia,  hysteria,  or  hypochondriasis.  Pains  of  this  nature  are  evidently 
analogoiLs  to  the  ocular  ]>ains  just  descriljed,  as  has  been  reeogni;ted  hy 
Oppenheim,  who  aLso  points  out  that  the  pains  observed  by  Erb  asso- 
*  with  hearing,  as  well  as  the  pain  excited  in  »ome  patients  by  the 
ingestion  of  food,  are  of  an  identical  character. 

It  is  evident  that  af\er  a  while  such  paius^  like  those  of  alg<igeneties, 
by  the  law  of  association  become  hsibit  pains,  or  what  T  have  ventured 
to  call  an  association  neurosis.  They,  then,  are  excitetl  by  association 
rather  than  by  diffusion  of  excessive  effort.  I  have  been  able  to  demon- 
strate experimentally  the  possibility  of  exciting  the  sensory  centres  by 
diffu:sion  of  energy  inteutled  for  muscular  contraction.  The  experiment, 
f)erformed  on  myself,  consists  in  forced  flexion  an<l  extension  or  elevation 
and  lowering  of  the  arms.  When  these  gymnastic  ex«'rcises  are  carriiMl 
to  the  point  of  fatigue  a  sharp  stinging  senwilion,  somewhat  wid<'ly 
<liffused,  is  felt  in  the  skin  of  the  chest  area.  The  intensity  of  this  feel- 
ing has  been  sufficient  to  make  it  a  matter  of  s<7me  effort  to  continue  the 
exercises.  This  observation  has  been  rejK^ated  many  times.  1  have 
found  that  the  sensory  areas  involved  roughly  corresptind  with  the  mus- 
cular groups  exercised. 

The  phenomenon  of  producing  a  pain  in  one  region  of  the  body  by 

slight  irritation  (as  by  scnitching)  of  the  skin  in  a  distant  area   is  not 

^  unfamiliar  ;  likewise  the  intense  pain  in  the  back  sometimes  excited  in 

^P  *  Mi>«o  [La  Fttiufur,  intelUriutlk  et  phygique)  has  shown  that  the  blood  of  adog  wboAe 

mnadee  have  been  letaniated  by  electrical  stimulation  if  injected  into  another  dog  causea 
incrcaMd  heart  »ctinn  and  increased  reopi ration. 

^'  It  is  possible  that  the   periplierally  referred  sensation  of  musenlnr  fatigue  may  be 
of  oeotnil  origin,  and  due  to  the   increa.sed  eflbrt  necessary  to  contract   the  chemically 
&ttgtted  ( poisoned )  muflcleti. 
^ ^ 
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neurasthenics  by  simply  tapping  the  patellar  tendon.  The  writer  is 
familiar  with  one  case,  a  man,  in  whom  during  mental  fatigue  the  forced 
effort  of  reading  causes  an  intensely  disagreeable  tickling  feeling  in  the 
larynx.  This  maybe  explained,  possibly,  by  the  close  association  of  the 
larynx  with  the  faculty  of  speech.  In  normal  individuals  *  the  excita- 
tion of  pain  areas  by  muscular  effort  is  of  necessity,  on  principles  of 
evolution,  uncommon,  but  in  neurasthenia  and  hysteria  examples  of  this 
are  of  common  experience. 

The  most  probaole  explanation  of  this,  it  seems  to  the  writer,  is  this 
diffusion  of  nervous  energy  under  effort.  This  may  be  the  cause  of  the 
pain  in  torticollis  and  some  of  the  occupation  neuroses  in  which  moscnlar 
spasm  plays  a  prominent  part.  Why  in  certain  cases  special  sensoiy 
areas  should  be  excited  in  preference  to  others  must  depend  upon  various 
intricate  conditions  which  we  are  not  yet  in  a  position  to  define,  bat 
among  them  will  be  found  the  natural  anatomical  and  physiological  asso- 
ciations of  the  brain  on  one  hand,  and  such  antecedent  patholoeical 
conditions  on  the  other  as  may  have  originally  excited  directly  Siese 
sensory  areas  and  brought  them  into  close  association  with  the  other 
centres  in  question. 

Habit  Symptoms. — It  is  very  common  for  secondary  symptoms  of  this 
kind,  as  well  as  original  primaiy  symptoms,  to  persist  long  after  the 
pathological  conditions  which  give  rise  to  them  have  cea^  to  exist 
They  then  continue  as  habit  symptoms,  and  may  complicate  the  ori^nal 
neurosis,  or,  persisting  alone,  may  give  rise  to  a  pseudo-neurasthenia  or 
hysteria.  It  is  not  inconsistent  with  probabilities  that  the  way  in  which 
this  comes  about  is  as  follows :  The  frequent  excitation  of  nervous  pro- 
cesses of  whatever  nature  (motor,  sensory,  vasomotor,  mental,  etc.),  in 
association  with  each  other  or  with  any  physiological  act,  tends  to  group 
them  together,  and  so  unite  them  that  the  excitation  of  one  of  them  or 
the  performance  of  the  physiological  act  excites  all  the  others.  At  first 
the  nervous  processes  (symptoms)  arc  pathological,  but  with  every  repe- 
tition of  the  excitation  the  union  of  the  different  members  of  the  group 
becomes  firmer,  until  finally  anything  that  excites  one  member  excites 
the  rest.  For  example,  let  us  take  the  pain  in  the  eyes  (above  diseuffied) 
brought  on  by  effort  in  neurasthenia.  At  first  this  depends  on  fetigne 
and  the  increased  effort  needed  to  overcome  this  condition.  By  frequent 
repetition  this  pain  becomes  associated  with  contraction  of  the  muscles 
of  accommodation  and  of  the  eyeball,  etc.  The  final  result  is  that  after 
fatigue  has  passed  away  any  use  of  these  muscles  brings  on  the  same 
pain,  which  then  becomes  a  habit  pain.  Habit  symptoms  or  association 
symptoms  of  this  kind  are  in  their  nature  truly  functional,  and,  if  this 
interpretation  be  correct,  depend  upon  the  same  physiological  law  upon 
which  all  education  depends.  It  is  owing  to  the  same  law  that  we  are 
able  to  acquire  the  faculty  of  language,  the  mechanical  arts,  the  arts  of 
music,  painting — in  fact,  all  ^  accomplishments  and  knowledge.  Th® 
musician  who  sees  a  bar  of  musical  notation  before  him  hears  at  once  the 
sounds  of  various  orchestral  instruments  necessary  for  the  score,  ai|J| 
his  fingers  automatically  strike  the  keys  of  the  instruments  that  will 
reproduce  the  sounds.     The  auditory  images,  the  visual  images,  and  the 

I  The  writer  is  able  to  excite  in  himself  sharp  stinging  sensations  in  the  skin  by  KT""* 
nastic  exercises  carried  to  the  point  of  fatigue. 
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motor  impulses  are  all  associated  in  one  group.  These  are  all  physio- 
logical habits.  The  essential  difference  between  physiological  habits  and 
pathological  habits  is  that  one  is  the  result  of  voluntary  education  and 
id  agreeable,  and  the  other  is  the  result  of  involuntary  education  and  is 
disagreeable. 

But  the  sensations  that  accompany  physiological  habits  may  have  an 
unpleasant  character,  their  purpose  evidently  being  to  aid  in  the  preser- 
vation of  the  species.  Among  such  habits  may  be  mentioned  the  feeling 
of  hunger  and  the  local  gastric  feelings  that  are  felt  at  a  particular  hour 
of  the  day — that  is,  in  association  with  various  daily  actions.  If  the 
dinner  hour  b  changed,  say  from  one  to  two  o'clock,  these  feelings  after 
a  time  are  correspondingly  delayed.  Likewise  the  feelings  in  connection 
with  a  desire  to  urinate,  which  may  become  associated  wiw  various  social 
habits,  and  from  this  cause  may  become  so  frequently  excited  as  to 
become  a  neurosis. 

Symptoms  of  Traumatic  Neurosis. — The  immediate  conse- 
quences of  the  accident  vary  largely  with  its  nature,  according  to  the 
amount  of  physical  violence  that  has  been  inflicted,  and  according  to 
whether  the  shock  has  been  purely  psychical  or  has  been  accompanied 
by  physical  injuries.  The  final  consequences,  aside  from  local  injuries, 
are  very  slightly  influenced  by  such  considerations. 

By  immediate  consequences  are  meant  the  symptoms  which  immedi- 
ately follow  upon  the  accident.  When  one  takes  into  consideration  the 
great  variety  of  accidents  that  may  happen  to  an  individual,  the  great 
variation  in  their  intensity,  from  a  mere  tripping  on  the  sidewalk  to  a 
fearful  railroad  collision  or  an  electrical  shock  from  a  powerful  dynamo, 
the  different  proportions  in  which  the  physical  shock  and  psychical  shock 
are  mingled  in  the  accident  and  the  different  ways  in  which  individual 
nervous  systems  react  to  such  influences,  one  perceives  that  the  histories 
of  the  condition  immediately  following  an  accident  vary  greatly,  and 
that  it  would  be  impossible  to  describe  all  varieties  met  with.  This  is, 
however,  unnecessary,  as  the  permanent  condition,  the  real  neurosis,  is 
the  later  state  and  follows  the  immediate  consequences.  It  is  import- 
ant, however,  to  have  a  knowledge  of  the  more  common  early  symp- 
toms as  they  make  the  connecting  links  between  the  accident  and  the 
finally  developed  neurosis,  and  also  because,  from  the  point  of  view  of 
pathogenesis,  the  final  symptom  group  is  otlten  largely  modified  by  and 
made  up  of  symptoms  which  have  persisted  as  a  sort  of  parasites  from 
the  early  stage. 

In  the  following  description  reference  is  made  mostly  to  serious 
accidents  : 

Loss  of  consciousness  may  or  may  not  ensue,  and  is  naturally  much 
more  likely  to  occur  when  there  has  been  a  direct  blow  upon  the  head, 
either  from  some  missile  or  by  the  subject  falling  or  being  thrown  vio- 
lently to  the  ground.  When  it  is  due  to  a  pure  psychical  shock,  it  is 
more  of  the  nature  of  a  faint  or  swoon,  while  that  from  physical  trauma 
is  naturally  that  which  commonly  follows  blows  on  the  head. 

The  testimony  of  patients  is  not  reliable  as  to  whether  conscious- 
ness was  lost  or  not.  If  the  accident  was  at  all  severe  in  its  terrifying 
effects,  there  is  always  so  much  excitement  that  the  patient  is  apt  not  to 
be  able  to  give  a  connected  account  of  himself  at  the  time.     It  is  quite 
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common  for  the  puticiit  to  say  that,  following  the  first  crash  of  tlie  acci- 
dent, which  is  (lij^tinctly  remcnilMired,  the  first  tiling  he  calls  to  memon- 
was  fdiding  hiniseJf  doing  this  or  that — extricating  himself  fn>ni  lib 
position  or  helping  some  one  else,  etc.  Between  the  two  event.-  tli<r> 
is  an  interim  in  his  coosciousness  which  he  is  nnable  to  fill  up,  and  which 
he  if^  liable  to  regard  as  a  loss  of  consciousness,  but  which  i^te^^•al  muj*t 
liave  been  occupied  by  conscious  acts. 

In  other  cases,  however,  there  is  a  dazed  condition  of  the  mind. 
Consciousness  is  confused,  so  that  the  subject  imperfectly  takes  in  hi* 
surroundings. 

From  this  instant  the  immediate  effects  differ  so  in  different  ca^e* 
that  no  single  description  will  suffice  for  all  cases.  Some  persons  nnat 
unce  completely  "  knm'ked  out/'  as  it  were,  and  are  obliged  to  be  at  oiio- 
transported  to  tlieir  homes  and  put  to  bed,  to  which  they  are  confiowl 
for  periods  varying  from  a  few  days  to  sevenil  weeks,  generally  in 
conse<pience  of  surgical  shock  an<l  hical  injuries.  Nausea  and  voniiiiiii? 
are  not  uncemimon  in  such  iiatients,  and  pain  from  bruises  and  sprain* 
prevents  their  leaving  the  bed. 

In  other  cases,  after  the  first  shock  and  the  patient  has  extricatd 
himself  from  his  dangerous  position  if  it  be  a  railroad  accident,  the 
subject,  although  in  an  excited  state  of  mind,  quite  commonly  is  entin-K 
unaware  that  he  has  sustained  any  injury,  ucrN'ous  or  jjhysical.  He 
employs  himself  lielping  others,  cai'ing  for  the  wounded,  etc.,  and  finally 
makes  his  way  home.  It  is  ttnly  after  the  accident  is  over,  after  the 
bracing  excttetuent  of  the  events  of  the  day  has  subsided,  that  he  begin:? 
to  experience  the  beginnings  of  grave  nervous  disturbance,  or  these  may 
be  postponed  for  several  days  or  a  week.  They  then  develop  with  ta 
intensity  that  may  be  fully  as  grave  as  in  cases  that  exhibit  phyjirtl 
injuries  from  the  first  instant.  Perhaps,  if  an  examination  could  W' 
made  of  subjects  of  severe  accidents  at  the  time,  evidences  of  severe 
psychical  and  physicnl  shock  would  always  l>e  detected  which  were  not. 
noticeable  to  the  ptitient.  Probably,  iK'si'des  local  pain,  t^indemess,  ( 
tusions,  wounds,  etc.,  various  combinations  of  va.somotur  and  cardiac i 
turbance,  tremor,  muscular  weakness,  mental  confusion,  and  emotio 
ability,  such  as  always  or  ciuasi-physiologically  follow  great  emc 
excitement,  would  almost  always  be  found. 

In  other  eases,  again,  the  patient  sutlers  from  slight  or  moder 
surgical  shock  ;  he  is  dazed  or  confused  for  a  moment  or  two, 
weak,  perhaps  nauseatwl.  After  recovering  his  present  of  mind  he 
remains  light-headed,  physically  weak,  and  cxp<'rienccs  hea<lHchcanddixi»- 
ness,  iuu\  some  soreness  and  pain  in  some  part  of  the  IhkIv  where  be  haa 
been  struck.  He  may  fi-el  >nfiiciently  bad  to  at  once  go  home,  or  man 
do  so  by  the  advice  of  triends,  or  he  may  continue  lr>'ing  to  pursue  *  ' 
oecnpition  the  rest  of  the  day  or  giving  assistance  if  others  are  inv( " 
in  the  same  accident. 

From  this  time  on,  again,  the  progress  of  individual  causes  differs, 
of  the  last  chiss  of  patients;  complain  of  the  almve  symptoms  for  a 
days,  and  exhibit  considerable  apprehensivcness  regarding  the  r*eriotiaticaiR 
of  their  condition.     The  symptoms,  however,  subside  in  a  few  davB,  a 
termination  which  is  greatly  favored  by  the  assurauce  of  the  physician 
that  no  serious  injury  has  been  sustained.     Otliers,  on  the  coatrari', 


ST^fPTOMS  OF  TRAUMATIC  NEUROSIS. 


636 


I 


^ 


on  with  greater  or  less  rapidity  to  the  development  of  tlie  neuras- 
tlienic  or  livsiteriad  state.  Where  this  is  to  be  the  eourse  of  events, 
even  at  thi??,  whieli  raitjjlit  be  culled  arbitrarily  the  intermtnliate  stagi?, 
there  is  still  great  diversity  in  tlie  condition  of  individual  eases  accord- 
ing to  the  nature  of  tlie  accident.  It  will  conduce  to  clearness  to 
describe  the  resolts  of  the  .severer  accidents  first,  meaning  by  this  not 
necessarily  severer  forms  of  tranina,  hut  m^cidents  which,  by  their 
nature  or  in  consef{uence  of  certain  peculiarities  in  the  make-up  of  the 
individual,  proiluce  a  profound  jisychical  or  physical  eifect  upon  the 
individual.     Railroad  accidents  notoriously  arc  of  tliLs  nature. 

In  cases  where  there  has  been  severe  surgical  shock  the  patient  is, 
of  course,  as  has  been  sjiid,  cotifincil  to  his  bed  and  exhibits  the  well- 
known  symptoms  of  that  coriditiou  in  addition  to  those  about  to  be 
described.  But  whether  surgical  shttck  is  apparent  or  not,  or  whether 
the  subject  is  conscious  of  having  l>e<!n  injurcil  or  not,  jwrhaps  even 
under  the  impression  that  he  lias  gotten  olf  '*  scot  free,"  he  is  apt  to  be 
troubled  with  insomnia  or  restless  sleep.  He  is  haunted  by  nightmare 
and  tosses  about  unable  to  sleep,  and  lives  over  again  the  accident.  The 
scenes  he  has  gone  through  arc  jiictured  with  distressing  vivid- 
ness in  his  mind.  He  has  a  feeling  of  anxiety,  apprehension,  and 
g^eneral  weakness  not  easy  to  describe.  Perhaps  the  popular  expression 
that  he  feels  nervously  shaken  describes  best  his  condition. 

In  some  eases  nausea  and  vomiting  occur,  and  sometimes  fainting 
spells  at  this  stage.  The  next  day  pain  and  soreness  in  different  parts 
of  the  body  are  added   to  the  clinical    picture.     These  localized  painful 

ings  probably  represent  strains  from  sudden  wrenches  or  violent 
ular  efforts  or  bruises  of  whicli  the  subject  may  or  may  not  have 
been  conscious.     In  this  state  these  feelings  are  similar  to  what  every 

^one  has  experienced  in  the  trivial  acei«lcnts  of  every-day  life.  From 
this  time  on  they  play  one  of  the  most  important  r<*)les  in  the  course  of 
the  neurosis,  and  when  the  accident  has  l>een  of  the  kind  to  prmluce 
local  injuries,  like  being  run  over  by  a  wagon,  they  are  the  most  prora- 
I  inent  symptoms  at  the  beginning. 

I        Pain  may  of  course  be  localized  in  any  part  of  the  body,  but  per- 
haps the  most  usual  situations   are  the  spine,  especially  the   lumbar 
rejjion  (when  it  is  known  as  "  traumatic  lumbago"),  the  neck,  and  head. 
AVhen  in  the  bead  it  is  g«^nerally  the  expressicm  of  the  effect  of  blows. 
-At   first  pain   and  tenderness  are  htcalized  and  cnnfiued  to  tlie  region 
injured,  but  later  it  is  apt  to  spread  to  neighboring  parts  and  become 
ore  or  less  diffused,  as  all  through  the  head  and  up  and  down  the  spine. 
The  patient  feels  weak  and  complains  of  lassitude,  whicli   is  both 
ental  an<l  physical.     His  mind  feels  "  muddied,"  and  Jie  is  unable  to 
ntnUe  it  for  any  extended  application.      Physical  exertion  tires  him 
11.  and  he  is  unable  or  in<!isposed  to  make  exertion,  altliough  he 
may  att«Tnpt   to  carry  on    liJs  usual  v«tcatir«n,  but  with    poor  success. 
Headache  is  very  common,  anil  may  from  this  time  on  be  more  or  less 
persistent.     The  symptoms  now  begin  to  crystallize  themselves  into  one 
or  the  other  of  the  different  types  that  the  neurosis  is  going  to  take.     If 
hffMeriay  tlien  amesthesia,  pandyscs,  and  ntlier  stigmata  develop,  if  they 
have  not  already  done  so  ;  if  neurfiMffirnia,  the  characteristic  manifesta- 
tions of  that  condition,  or  mixe<l  tvpes,  partakinir  more  or  less  of  each 
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condition  tuaylw  the  final  outoomo.    But,  as  lias  been  said  already  in  the] 
section  on  Pathology,  inimy  causes  of  ncumsthenia  are  irt  reality  hysteria 
without  stif]::niatii,  and  it  is  merely  a  question  of  terms  whether  a  case  of 
neunii^ttieiiijt  with  one  or  more  stigmatii  AniW  he  classed  with  one  or  the 
other  atl'eetion. 

Traumatic  Neurasthenia. 

As  traumatic  neurasthenia  resembles  in  general  idiopathic  neuras*- 

thenia,  it  is  not  ncce^Hary  to  describe  the  8\Tnptoms  with  any  gn-at 
extensiveuess,  but  the  reader  is  referred  to  the  article  on  Neurasthenia 
in  this  work.  NeverthelesSj  tlierc  are  certain  peculiarities  of  tlie  rraii- 
matic  form  which  tend  to  give  it  a  8tauk|>  of  it,-*  own.  While  nuist  of 
the  )?ymptoms  of  the  idiopathic  form  are  met  with  in  the  traumatic 
form,  still  the  grouping  is  usually  somewhat  different,  and  certain  symp- 
toms dominate  the  picture  and  stand  out  in  such  a  way  as  to  overshadow 
the  others. 

Tlie  essential  features  of  neurasthenia  are  an   incafmcity  for  pnn 
longed  effort — whether  this  be  mental  or  physical — and  an  increa.'*«i 
irritability  of  the  orgimism.     There*  is  an  incapacity  for  snstaine<l  effm, 
which,  if  persisted  in,  brings  on  abnormally  €»arly  and  with  abDomial 
intensity  the  sense  of  fatigue.     This  is  what  is  called  in  athletic  pr- 
lance  "  lack  of  endumuce,"  and  is  shown  on  both  the  motor  and  ifn- 
sory  side.     The  patient  who  could  before  walk  several  milejs  can  only 
walk  a  block  or  two  without  exhaustion.     A   few  gNTunastie  exerri^* 
that  would  only  refresh    a  nitrnial  person   has  the  same  result.    Hi' 
may  be  able  to  lift  as  great  a  ^\'eight  as  before,  but  a  much  les8  nunil>ef 
of  times.     It   is  highly  probaljle,  lumrever,   that   if  cart^ful   mea.«tire- 
ments  were  made  whicli  cordd  be  compared  with  similar  ones  nwil*' 
l>efore  the    accident,  the  maximum    single   effort  would   be   found  '" 
be  less.     But  such  oljservations  are  rarely  possible.     Pnictically,  there  i 
is  no  diuiiuution  of  strength  t>f  this  kind  recognizable.     Atlter  sustained 
physical  ef!V»rt  the  succe<.'ding  exhaustion  is  much  more  intense  than  I 
which  ordinarily  follows  the  effort  necessar}'  to  fatigue  a  normal  per 
and  pei*sists  a  longer  time,  so  that  a  few  hours  of  effort  are  paid 
several  days  of  suff<Ttng.     The  same  thing  is  true  of  ntcntal  effoij 
There  is  the  same  incapacity  for  persistent  application,  which  brings 
a  sense  of   mental    (iitigiie  and   confusion   of   thought.      But,  h 
fatigue,  ])crsistent  effort  brings  on  a  train  of  s\Tuptom8  var\"ing  in  tl 
character  with   the  ease ;  among  them   may  be  mentioned   headaej 
insomnia,  vasomotttr  disturliances,  pain,  and  so  forth. 

As   has  been  jx  tin  ted  out  in  the  discussion  of  the  question  of 
pathogenesis,  some  of  these  symptoms   may  be  reganled  as  the 
of  diffusion  of  nervous  energy,  in  consequence  of  forced  effort,  to  i 
ciated  nervous  centres  and  tracts.     In  this  way  feelings  connected 
different  regions  of  the  body  are  aroused  by  mental  or  physical  e£ 
directed  to  some  otiier  part. 

Many  of  these  effects  are  usually  sjMiken  of  as  manifestations  of  i^^ 
creased  irritability,  which  is  the  second  peculiarity  of  neurasthenia.    Bt 
this  is  meant  that  the  suliject  is  abnormally  sensitive  to  the  iufluenoesoi 
his  environment.     Heat  and  cold  cause  excessive  discomfort  or  ^ 
Loud  noises  or  noises  not  ordinarily  noticed  excite  the  patient,  and 
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i)ring  on  iittiicks  of  associated  loail  sviiiptoms.    General  ner- 

ruiiy  be  eoniplaiiied  of,  but  iu  my  exjicririiec  this  has  iM'en  less 

eommiiu  than  in  the  iilinpathie  form.     Slight  eauses  excite  the  various 

local  or  diliu??e(l  pains  which  are  so  iVetpicntly  [jresent.     Likt-wise,  he  is 

mentally  excit*^  niul  angered  by  trivial  eontradietioiis  and  disappoint- 

Inient^  that  ordinarily  he  would  not  mind. 
In  almost  all  eases  of  neura^tlieuia,  with  few  exceptions,  this  tend- 
ency to  fatigue  and  increased  irritalHlity,  or  luck  of  inhibition,  is 
pne^eat,  but  special  inquiry  must  often  be  made  to  determine  the 
presence  of  these  phcjiomena,  as  they  arc*  tVefpiently  overshadowed  by 
other  local  and  more  objective  symptoms  which  oectipy  the  jmtient'ft 
mind  to  the  cxelusion  nt'  the  more  general  symptoms.  Besides  what  has 
just  been  saitl,  only  those  symptoms  of  ueurdsthenia  which  are  m<jre 
commonly   met   with  in  the  tranmnlie   form  need  be  mentioned  here. 

I  They  may  be  mental  or  physical,  and  either  may  predominate. 
Mental  tSifiupfotuM. — With  the  exception  of  the  incapaeity  for  per- 
sistent mental  effort,  the  mental  symptoms  in  the  majority  of  cases  are 
of  slight  character,  a nrl  for  the  most  part  limite<I  to  a  certain  amount  of 
irritability  of  temjHT,  nervousness,  and  lack  of  energy.     The  memory 
in  complained  of  a^  not  hvh\\r  as  gocMl  as  before,  and  there  is  apt  to  be  a 
certain  amount  of  depression  antl  ajiprehension  regarding  the  patient'is 
condition ;    but   usually  the   amount  of   intelleetuat    work    which    the 
patient  can  jH»rform  for  one  reason  or  another  is  diminished.      In  a 
smaller  nnmlM^*  of  eases,  on  the  othrr  liand,  the  mental  sytnptonis  ai*e 
more  important  :  an  ina!>ility  tti  fix  the  att<"ntion  and  to  eoneentrate  the 
mind  is  noticeable  ;  the  patient  finds  difiiculty  in  keeping  his  tliou^hts 
in  hand  and  eontrolling  them  and  in  arriving  at  a  decision  in  matters 
which  ordinarily  he  would  settle  without  difficulty.     Small   matters,  in 
reality  of  little  moment,  seem  of  momentous  importance  and  disturV»  his 
equanimity.     Molehills  liecrtme  mountaiits  in  thought.     The  quality  of 
intellectual   work   is  apt   to  be  decidedly  ioferior   to  what  it  Mas  pre- 
Viou^ely,  although  it  is  not  easy  iu  such  matters  to  estimate  exactly  the 
amount  of  the  difference.     The  mind  becomes  easily  confused,  and  the 
'thoughts  do  not  arrange  themselves  with  precision.     If  obliged  to  do 
aeoountis,  the  patient  makes  many  mistakes  or  fails  entirely  in  severe 
^Biees.     The  memory  is  apt  lo  be  bad,  so  that  tlie  jjaticnt  fiinls  himself 
Tcsorting  to  various  devircs  to  prevent   forgetting  important   matters. 
"  ~)n  the  affective  side*  equal  mental  changes  are  often  recognized.     The 
platives  point  out  that  the  character  of  the  patient  has  ehanged.     Al- 
though before  amiable,  of  an  even  temperament,  and  cheerful,  he  has 
|l)eeome  irritable,  depresse<l,  and   eraotionaL     In  extreme  cases  these 
[mental  symptoms  may  stand  out  in  bold  relief  and  dominate  the  picture. 
But,  a8  a  rule,  the  most  severe  mental  symptoms  are  nn't  with  in 
lhy.*teria  in  which  stigmata  are  ]»resent  or  have  occurred  in  some  part  of 
)  its  course.     In  sneh  case<  the  jiaricnt  may  be  si>  iras<'ible  that  the  slightest 
contradiction  excites  him  tit  anger,  and  putting  him  to  the  inconvenience 
I  of  an  examination  has  the  same  residt.     It  is  not  nire  that  this  peculiarity 
I  ex|xwe8  him  to  the  sus])ieion  on  the  jjart  of  the  phvsician  of  exaggera- 
tion or  malingering.     He  may  be  emotional  and  easily  excited  to  tears. 
In  some  cases  he  breaks  down  from   merely  being  qu4'siioned   about 
accident  or  his  disabilities.     Pain  is  not  easily  borne,  so  that  tests 
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for  tentlerness  excite  \\\m  likewise  to  tears.  He  may  be  suspicious, 
apprehi'iiaive,  and  nielaiieholic.  Bad  dreams  are  oflen  a  tormentini: 
symptom,  and  jusomuta,  ciying,  and  layghing  >j>elL*  may  be  notirtii. 

It  must  not  be  imagined  that  all  eases  hhow  tiiich  extreme  menu»l 
symptoms.  On  the  eimtrary,  the  great  majority  are  of  a  milder  tyjR-. 
Every  degree  of  mentid  change,  from  slight  fatigue,  mental  amfu.-iun, 
and  irritability  to  tlie  most  exaggerated  t}'pes,  are  met  wnth.  Aii  iifuru.*- 
thenia  shades  into,  and  often  is,  hysteria,  the  latter  claas,  more  pro|K.'rly 
perhaps,  should  be  elassi.'d  as  hysteria. 

Senmrtf  St^mptomn. — These  are,  for  the  most  part,  limited  to  pain  and 
hyperjesthesia  of  the  general  and  special   senses.     Pain   plays  a  very 
important  part  in  the  elinical  picture,  and  in  a  large  proixirtion  of  Cis» 
is  the  source  of  the  greater  part  of  the  discond'ort  complained  of.    It 
may  be  situated,  as  has  already  been  said  in  the  preceding  |mrt  of  thii. 
article,  in  almost  any  part  of  tJie  bixly,  but  tlie  most  common  Bitualionf 
are  the  back  and  licad.     When  in  the  lundmr  region  it  is  know-niistmt)- 
matic  lumbago,  and  is  usually  attributed  to  sprain  of  the  muscles  nud 
ligaments.     While  injury  is  probjibly  usually  the  exciting  cjtuse  of  tliiii 
pain,  yet  probably  in  the  great  majority  of  cases,  after  tlie  neun.x*is  hs 
continued  any  length  of  time,  such  physical  injuries  have  long  ciiw'd  to 
exist  and  the  pain  |jt^rsists  as  a  pure  psychical  phenomenon.     It  i;!  prol>- 
able  that  only  in  rare  casers  traumatic  lumbago  of  long  standing  ivally 
represents  any  local  organic  change.     The  same  may  be  said  of  pain  in 
the  cervical  and  doival   spine,  which  is  also  common.     Pain  along  \he 
whole  length  of  the  spine,  such  as  is  seen  in  idittpathic  neurasthenia,  or 
what  used  to  l>e  callecl  spinal  irritation,  is  often  met  with.      Pain,  ciUjer 
localized  or  diffused  through  the  cninium,  is  frequent  in  ea^b  in  which 
blows  upon  the  head  have  occurred.     In  fact,  it  may  be  said  that  wher- 
ever a  kieal  injury  has  been  sustained,  whether  a  bruise,  a  sprain,  or  i 
fracture,  there  pain  is  likely  to  afterward  persist  so  long  as  the  neuro^ 
continues.     These  pains  may  be  iui>re  or  less  constant  or  they  may 
brought  on  by  attempts  at  physical  and  mental  effort.     In  some  cas 
the  patient  is  comfnrtable  so  long  as  he  remains  quiet,  but  any  attempt 
carry  on   his  onlinarv'  vocations  results  in  paroxysms  of  pain.     Quite 
cimimouly,  worry  or  anxiety,  anything  that  disturbs  the  mental  equili 
rium,  likewise  induces  attacks  of  pain   in  these  regions.     The  jwiu' 
areas  are  also  apt  to  be  the  seat  of  tenderness  even  when  absolutely 
objective  condition  exists  that  wotdd  reasimably  account  for  them. 
persistence  of  tenderness  has  probably  the  same  pathology  a*^   tliat 
pain — that  is,  it  probably  has  a  psychical  genesis. 

The  htfpcnrMht\-<i(t  above  refernMl  to  is  not,  as  a  rule,  veiy 
but  it  may  be  present.  A7i(r«the^ia  does  not  occur  in  ncurasth<»n1aL 
Sdmetimes  par(rj*fht'f<i(i  in  the  form  of  numbness  of  one  side  of  the  bi>dy, 
of  an  entirely  subjwtive  nature,  is  complained  of.  A  very  oonunan 
seusorj'  symptom  is  hfadacht;  which  may  be  more  or  less  constKOt  or 
brought  cm  by  various  exciting  causes.  Dizziness  is  sometimes  an 
annoying  symptom.  ^H 

Motor  SymptoniH, — Paralysis  does  not  occur,  and  the  motor  symptoQ^^ 
are  almost  entirely  limited  to  a  lack  of  endurance  and  to  a  slight  dimi- 
nution  in  muscular  streugth.     Twitchings  and  tremor  are  sometf 
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obeerN'ed.     Both  the  tendon  and  skin  r<fiexe»  are  very  frequently  exag- 

P rated,  although  witli  equal  frequency  they  are  normal. 
Octtjfir  sjfmptomA  are  liniitcd  to  a:-itheiinpia,  atid  in  some  cases  plii^ht 
limitation  of  tlie  field  of  visiou.  This  asthenopia  is  mnnifested  l>y  early 
fatigue  on  use  of  the  eyes  (although  this  is  more  properly  a  part  of  tfie 
mental  fatigue  already  described)  and  pain  and  headache  allter  siniilar 
efforts.  In  severe  cases  very  slight  use  of  the  eyes  in  reading,  writings 
drawing,  etc.  excites  confusion  of  thought  ami  a  sense  of  prostnition, 
severe  pain  in  the  eyes  aufl  parts  of  the  head,  as  well  as  headache. 
Slight  limitation  of  the  field  of  vision  undoubtedly  sometimes  occurs, 
although  tliis  is  not  admitted  by  some  writers.  This  is  merely  a  ques- 
tion of  classification,  it  being  f>uly  a  matter  of  opinion  as  to  whether  the 
existence  of  this  stigma  should  take  the  case  out  of  the  class  of  neuras- 
thenia and  place  it  with  hysteria.  As  has  been  said,  many  cases  of  what 
is  clinically  neurasthenia  are  pathologically  hysteria.  The  distinction 
fe  of  little  consequence.  Tliis  limitation  of  the  field  of  vision  may 
Ixhibit  itself  after  fatigue  from  using  the  eyes,  so  that  when  the  field  is 
taken  two  fir  three  times  with  the  ]>eriraeter  the  second  and  third  fields 
will  be  more  contracted  than  the  first.  It  has  been  my  experience  that 
when  the  test  is  not  quickly  math^and  the  patient  obviously  becomes  tirwl, 
apparently  contradictory  results  are  obtaiucd  when  the  observer  ntterapts 
to  verify  his  observations  by  rejH'tition,  A  similar  condition  is  the  so- 
JBftlletl  "shifting  type"  (Forster)  of  contracted  field. 
^  The  muscles  <jf  accommodation  show  also  a  tendency  to  early  fatigue,, 
a-i  do  those  of  other  parts  of  the  body.  The  pupils  are  apt  to  be  unusu- 
ally dilated,  and  may  exhibit  the  oscillating  phenomenon  on  exposure  to 
light — that  is,  they  first  ctrntract  and  then  dilate. 

The  miditonf  sifuipknnn  are  insignificant,  and  are  liniitwl  to  hypenes- 
thej^ia,  but  the  dizziness  which  is  not  uuconinion  may  possibly  be  looked 
Upon  as  an  auditory  symptom, 

VoHoniotor  and  cireuMtortf  ftipuiifoms  are  important,  and  often  a  cause 
>f  distress.  Feelings  of  heat  and  flushing,  especially  after  effort,  are 
>ften  Ci.tmphnned  of,  as  well  as  cold  hands  and  feet.  This  coldness  of 
he  extremities  may  be  objectively  apparent  to  the  touch.  There  may 
ilso  be  excessive  persjiiration  or  tlie  reverse.  Nutrition  may  be  impaired 
n  a  way  that,  after  the  neurosis  has  [x-rsisted  a  certain  length  of  time,  a 
Kniinution  in  the  Ixwly  weight  occurs.  Degenerative  atrophy  does  not 
ake  place.  In  this  connection  the  physician  should  be  warned  not  to 
liastily  assume  the  existence  of  atroptiy  of  the  limbs  because  *>f  a 
moderate  difference  in  the  circumference  of  the  two  sides  by  measure- 
ment. Normally,  according  to  Walton,  there  is  a  ditfrrcncc  in  the  two 
sides  of  the  bmly  in  aliout  two  thirds  of  all  |>ersons,  and  tli(*  maximum 
difference  in  the  circumference  of  a  lintb  may  be  as  much  as  five  eighths 
of  an  inch.     The  limbs  of  either  side  may  be  the  larger. 

The  puhe  is  usually  more  frequent  than  in  health,  and  not  uneom- 
^nly  ranges  from  90  tiv  100.  Thc^e  figures  may  1^  considerably 
ied,  but  it  is  difficult  to  eliminate  the  effect  of  the  examination 
XlpSa  the  pulse-rate.  An  ordeal  of  this  kind  is  sufficient  to  send  the 
pulse  up  many  beats,  as  is  exemplified  by  the  experience  of  those  who 
make  physical  examinations  for  pensions,  etc.  According  to  Opj>enhcira, 
this  rapid  cardiac  action  may  lead  to  insufficiency,  hypertrophy,  and 
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dilatatioD.  The  accuracy  of  this  Btatcnicnt,  it  secrns  to  the  WTitor,  1# 
open  to  question,  hut  it  is  very  jxtssihle  that  the  cardiac  mu*clo  may 
.share  in  the  general  flitignCj  and  thus  fmui  im|>erlect  contraoUmi  of 
the  eirrnhir  tihres  fail  to  I'lnse  the  mitral  orifice,  and  give  ri-te  to  mur- 
murs and  tenijuirai'v  dilatation.  Paljiitatiuu,  dyspna^a,  priecarfliac  |»aiu, 
and  distress  nniy  (H-eiir,  l>ut  in  the  writers  experience  thej^e  symptonw 
are  less  eouimon  in  the  traumatic  than  in  the  idiopathic  variety  of  neur- 
asthenia. 

J)if/e»tiv('  jii/mptoTm,  althouf^h  met  with,  are  also  less  common  in  trau- 
matic neurasthenia,  which  in  this  respect  shows  a  marked  contrast  to  t lit' 
same  afieetion  when  brought  ou  by  the  debilitating  effectis  of  cven'-day 
life. 

Irritability  of  the  urinary  mechanism,  leading  to  increased  fre<pu'iK-v 
of  micturition,  may  occur. 

Impotaice  in  its  various  forms  is  common,  and  makes  the  usnnl  im- 
pression ou  the  miiul  of  the  patient  if  a  nmle. 

An   interestiug   pheuomeimn,   and   one  which  often  »tands  out  in 
prominent  relief  in  the  clinical  picture,  is  what  may  he  called  the  -e^- 
mentation  or  association  of  symptoms;  that  is  to  say,  there  is  a  tend- 
ency for  a  certain  Muml>er  of  the  sympttmis,  apparently  as  a  result  of 
frequent  reptition,  to  become  grouped  together  and  segmented  otf,  m  it 
were.     Originally,  such  sym]>t(mis  may  lu»\e  l)een  simjjly  the  pliysio 
logical  expression  of  fear  or  fright,  or  may  have  been  causc*d  by  phyriral 
injuries,  such  as  pain  and  various  distressing  feelings.      Later,  ihi^ 
Ijccome  grouped  or  associated  together  and  form  a  quasi-neurosb  by 
themselves,  which  may  l>e  excited  by  various  external  conditions  whicb 
would  not  ordinarily  induce  such  symptoms.    For  example,  any  atti^ffipt 
at  mental  or  physical  exertion  induced  in  one  patient  the  following! 
of  symptoms,  whicli  were  of  marked  severity  and  always  iKtuirred  to 
gether,  although  when  at  rest  he  was  comfortable  :   1,  a  girdle  pniu;  'i 
lumbo-iuguina!  i>ain  ;  ^^,  a  tingling  over  ttu-  wholf  right  !*ide ;  4,  in.sin 
nia  ;  5,  injection  of  eyes ;  6,  headache ;   7,  a  nauseous  testicular  jiaill 
This  same  group  would  also  be  excited  by  a  loud  startling  noise  whic 
evidently  recalled   the   noise   of  the  railroad   accident.      This    jmliea 
was  entirely  free  from  these  symptoms  unless  he  submitted  himself 
certain  sjwcial  exciting  causes,  but  the  symptr^ms  themselves  had  pr 
viously  been  prominent  at  the  beginning  inwuediately  after  the  accideii 
and  for  the  most  part  were  then  due  to  local  injuries. 

In  another  patient  nervous  spells  and  feeling  of  fright,  cxtren 
tremor  affecting  the  wh(tle  body,  were  excited  simply  by  thougbt?*  of  ^ 
condition.  In  this  ease  these  .symptoms  were  the  prinuiry  ones  or 
inalty  excited  !»y  a  psychical  slux-k,  and  were  the  expivssion  «if  fn 
Later,  they  subsided,  but  only  to  be  re-excited  by  thoughts  eoiinect 
with  the  injury. 

In  still  another  case  during  the  coutinuauce  of  the  neurosis,  nnd  Ifi 
after  the  patient  was  substantially  well,  talking  about  herxdf  or 
accident  still  brings  on  the  attacks  of  pain,  flushing,  mental  <        ' 
nervousness^  and  other  symptoms.      In  all  nf  such  ea>e»*  the 
thus  excited  are  always  the  same,  aiul  the  excitation  of  one  ennun-^ 
accomj>animeut  of  the  others,  although  tliey  were  originally  referable 
mental  or  local  physical  conditions.    They  persist  long  after  such  con<i 
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tions  cease  to  exist.  They  often  play  an  important  part  in  the  symp- 
tomatology of  the  affection,  but  to  be  recognized  require  careful  ex- 
amination on  the  part  of  the  physician.  Another  set  of  symptoms 
worthy  of  mention  is  the  reproduction  of  neurasthenic  symptoms  from 
which  the  patient  previously  suffered  before  the  accident ;  that  is  to  say, 
it  sometimes  happens  that  a  person  who  has  been  subject  to  neurasthenia 
[>r  hysteria,  but  has  substantially  recovered  from  these  conditions,  meets 
writh  an  accident,  which  then  has  the  effect  of  reproducing  all  the  old 
symptoms  in  their  original  form. 

Traumatic  Hysteria. 

As  has  been  explained  already,  it  is  not  always  possible  to  draw 
I  sharp  line  of  distinction  between  neurasthenia  and  hysteria,  for, 
Mrhile  nysteria  is  not  neurasthenia,  yet,  clinically,  neurasthenia  may 
t>e  hysteria,  and  one  condition  may  develop  into  or  complicate  the 
>ther.  The  French  school  of  writers,  whose  views  at  present  dom- 
inate in  this  field  of  neurology,  tend  to  make  the  distinction  depend 
apon  w^hether  or  not  the  so-called  objective  stigmata  are  present. 
By  stigmata  are  meant  such  defects  as  paralysis,  auEBsthosia,  contrac- 
dons,  visual  troubles,  and  hystero-epilcptic  attacks.  Some  would 
insist  that  the  presence  of  one  or  more  of  the  stigmata  is  requisite  for 
bysteria,  or  at  least  for  so-called  hysteria  major  as  distinguished  from 
liysteria  minor.  But  this  is  a  mistake,  as,  in  the  first  place,  the  dis- 
tinction between  major  and  minor  hysteria  is  an  arbitrary  one,  one  con- 
lition  shading  into  the  other ;  and,  in  the  second  place,  hysteria  may  be 
)uite  as  well  marked  and  quite  as  severe  without  stigmata  as  with  them, 
unless  amongst  stigmata  are  included  the  whole  symptomatology  of 
bysteria. 

Every  clinician  of  experience  was  familiar  with  hysteria  without 
these  manifestations  before  the  work  of  Charcot  and  his  pupils  had,  by 
their  brilliant  studies,  given  such  prominence  to  the  objective  mani- 
festations. 

The  tendency  at  present  is  to  leave  too  much  out  of  sight  those 
forms  of  hysteria  in  which  paralysis,  anaesthesia,  and  similar  troubles 
are  not  observed.  Nevertheless,  considering  the  frequency  with  which 
these  troubles  occur  and  the  distinctness  with  which  the  different  types 
are  defined,  it  is  convenient  to  describe  hysteria  with  stigmata  by  itself, 
as  will  be  done  here.  Traumatic  hysteria  of  this  type  does  not  differ 
essentially  from  non-traumatic  hysteria,  excepting  that,  as  with  neuras- 
thenia, it  is  apt  to  be  complicated  by  the  effects  of  local  injuries,  and 
[^rtain  features  are  likely,  but  not  necessarily,  to  be  stamped  U|X)n  it 
by  the  accident,  so  as  to  give  it  a  peculiar  clinical  picture  of  its  own. 

Traumatic  hysteria  may  occur — 1,  without  marked  neurasthenic 
(ymptoms,  or  2,  with  marked  neurasthenic  symptoms. 

Hysteria  without  marked  neurasthenic  symptoms  is  more  apt  to 
levelop  after  slight  accidents,  such  as  nwHlerate  blows  or  slight  falls. 
Jut  whether  the  case  be  of  the  neurasthenic  type  or  not,  the  physical 
lanifestations  (paralysis,  etc.)  may  come  on  at  once  or  after  a  slight 
nterval — a  period  of  preparation  or  meditation,  as  it  has  been  termed 
y  Charcot.  This  period  varies  from  twelve  hours  to  as  many  days. 
Vol.  I  v.— 41 
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As  an  instance  of  imnitHliate  dcv^elopment  may  bo  mentioneii  that  of  the 
ease  of  my  own,  already  referred  to  (p.  61ij),  in  which  an  "attack"  and 
para]yi*is  of  the  leg  with  cijntraction  immediately  Ibllowed  a  fall  back- 
ward due  to  an  attempt  at  high  kicking. 

Mium'  cfdleeted  31  e^ses  of  brachial  monoplegia,  including  three  of 
his  own*  Of  these  31  eases,  15  were  ciuised  by  a  traumatism  of  some 
kind,  from  a  giniple  prick  of  a  hairpin  to  a  fracture  of  the  arm.  Of  the 
15,  the  time  of  development  of  the  paralyj>is  wa,s  noted  in  9.  It  was 
immediate  in  3,  but  after  an  interval  varving  from  fourteen  hoars  to 
eigiit  days  in  0. 

Very  slight  blows  may  induce  hysterical  manifestations.  In  one  of 
Charcot's  eases  a  paralysis  of  the  hand  came  on  in  a  woman  who  slappwi 
her  child  with  the  back  of  the  same  hand  ;  but  in  such  ca^es  there  is 
almost  always  a  ba<l  liistory  of  heredity. 

Hysteria  with  neiirastheiiic  symptoms  is  the  form  taken  in  the  gnat 
majority  of  iostanees  (hystero-neurasthenia).     Especially  is  this  the  cue 
ailer  severe  accidents  in  which  there  has  been  pjTifound    physical  or 
psychical  shock.     The  immetliate  consequences  of  the  accident  and  tlie 
neurasthenic  condition  are  the  same  as  has  already  l>een  describeil, and 
it  is  not  necessary  to  rejx'at  what  was  said.     There  h  the  same  tendeiirT  ' 
to  fatigue  ami  nervous  irritabib'ty.     The  local  and  general  pains  which 
have  such  prominence   in  traumatic  neumsthenia  play  an  equal  jieirt. 
The  mental  symptoms  are  also  the  same  in  kind,  but  in  hygtcria  the 
most  severe  disturbances  are  met  with.     There  is  greater  emotionability, 
and  the  alterations  of  jxTsonality  are  more  marked.     Of  course  thrifl 
are,  as  well,  mild  cases  with  little  change  of  this  kind,  the  manifc>t«>tanonii 
being  largely  limited  to  the  j)hysical  troubles.     But  in  the  severer  «?«] 
the  subjects  are  de^icribcd  by  the  |M»pular  term  hysterical.     There  maj 
be  uucatlcd-for  attacks  of  crying  and  laughing,  these  ooeurring  withott 
provocation  or  from  slight  causes.    The  patients  may  be  ini.s<.Mble,  irritaU 
suspicious,  and  there  may  be  ideas  which  are  more  or  less  Axed 
mental  depression.     Stmietimes  such  patients  give  tlie  impres.MOD 
being  broken  down  by  suffering,  but  the  condition  is  only  in  part  a 
sequence  of  this  kind.     The  change  in  uliaractcr  is  noticeable  to 
friends.     The  lack  of  self-control  is  marked.     Incapacity  for  applic 
tion,  poor  memory,  etc.  are  present  as  in  simple  neurasthenia. 

All  this  has  already  been  described.     All   the  symptoms  that 
in  traumatic  neurasthenia  may  be  present  in  traumatic  hysteria,  but  tl 
may  be  masked  by  more  dominant   manifcstationp.     On  the  whole,] 
may  be  saiil  that  as  the  changes  in  the  mental  condition  are  greater, 
there  are  physical  defects  iu  addititm,  the  iiii*ahllitif  in  hysteria  is  gni 
than  in  neurnsthenia. 

To  these  symptoms- — the  neurasthenic  and  mental — are  soon  add 
one  or  more  of  the  stigmata.  The  mfist  common  of  these  are  cutant 
ana'sthesia  and  analgesia,  paralysis,  contractures,  tremor,  contracted  fie| 
of  vision,  amblyopia,  defective  color  vision  and  hysterical  "  attacki 
These  may  develop  early,  immediately  or  soon  after  the  accident, 
they  may  ijccur  at  any  time  in  the  course  of  the  neurasthenic  stale,  \ 
that  they  may  develop  synchronously  with  neurasthenic  Bymptoiiii» 
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be  consecutive  to  them.     Tliey  may,  in  the  course  of  the  disease,  dis- 
appear, Ieavin«>;  the  niMira.sthcniu  i>ersistont. 

For  t!ie  prat'titioner  to  uiulemtand  traumatic  hysteria  he  must 
have  a  thorough  kimwli'il^e  of  hystvria  as  a  nholo.  Without  such 
a  knowledge  it  will  [w  iuipossihlc  tl>r  him  to  couiprehend  tJie  meaning 
of  much  that  is  of  conimou  obs^ervation  in  the  traumatic  neuroses, 
and,  although  certain  ^ynlptoms  are  nuire  commou  in  the  traumatic 
form,  he  must  Ix'  prepan-d  to  meet  with  evx*ry  symptom  tluU  has  been 
"  iftorved  iu  non-traumatic  liysteria. 

It  is  only  nece-^-^iry  here  tt>  describe  the  stigmata  wliich  are  more 

lonly  met  with  after  traiunuti«m. 

L      Amtnthcjtki  is  one  vi'  the  commonest  of  the  stigmata,  and  foIh>ws  the 

■Bmc  laws  as  in  nou-trauniatie  cases.     It  may  involve  all  forms  of  sensi- 

nbility  (touch,  i>ain,  temperature,  muscidar  sense,  s|M:cial  senses),  or  it 

may  be  limited  to  one  or  more,  so  that  various  combinations  may  J>e 

found.       Pain,  touch,  ami  visual  fields  are   most   fre<juently  aflected. 

Analgesia  with  normal  tactile  sensibility  is  the  most  common   of  the 

Tiffercnt  varieties.     In  intensity  it  may  be  of  all  degrees,  from  a  failure 

ly  to  perceive  the  lightest  touch  to  absolute  loss  of  tactile  or  painful 

nsibility.     A  fact  of  considerable  diagnostic  impfjrtancc,  and  one  that 

ust  not  he  disregaitled,  as  is  too  often  the  case,  is  that  sometimes, 

hile  the  lightest  touch  may  l>e  felt,  it  is  not  so  distinctly  felt  as  in  the 

regitms  of  the  body — much  as,  when  an  electric  l>attery  has  run 

,  pressing  the  key  will  ring  the  bell,  but  not  so  loudly  as  before. 

hi  fact  is  so  common  in  non-traumatic  ciises  that  it  cannot  be  doubted 

those  of  traumatic  origin.     Its  imjKirtauce    lies  in  the   evidence  it 

brds  of   the  existence   of  a  stigma,  and    consef|Ucntly  of  hysteria. 

The  distribution'  equally  varies.      It  nuiy  be  limited  to  the  skin  or 

may   involve    the    raucous    membranes,    muscles,    tendons,  bones,    and 

joints. 

So  far  as  concerns  the  skin,  the  most  common  form  of  distribution 
is    that  of  a    hemianjcsthesia  or  of  a  limitation   to  one   limb.      Con- 
tinental writers  describe  as  common  the  islet  form,  where  the  anEcsthesia 
is  liistributed  iu  patches  over  the  ImmIv  like  islets^  but  in  the  experience 
of  cliniciaas  of  tnis  country  this  has,  I  believe,  been  comparatively  nire. 
This  has  been  my  experience,  which  is  in  agnn'ment  with  that  of  Knapp, 
Dana,  Preston,  and  others.     In  the  bemianiesthetic  form  the  anoesthesia 
in  limited  by  the  median  line  of  the  body,  liut  I  think  I  am  right  in  say- 
ing that  this  limit  is  not  so  fixed  as  it  is  usually  descrilicd  to  be,  as  it  may 
be  one  or  two  inches  on  one  side  or  the  other.      I  think  it  is  extremely 
prolKible  that  in  conserpience  of  (he  highly  suggestable  state  which  charac- 
terizes the  hystericjil  condition  the  limiting  line  of  tlie  aniestljcsia  has 
^oo   frequently,   and   all    unconsciously,    been    manufactured  ^    by   the 

^  *  In  three  cnsen  I  have  been  able  to  verify  this  statement.  In  one  case  the  exnmin* 
ing  phvuirian,  thinking  the  liniitini;  line  shmild  be  tvvn  inehe«  fmm  the  medinn  line  on 
the  amcHthetie  side,  detnonst rated  this  boundnry,  hut  when  erroneoutily  told  it  should  be 
on  the  iipjKwite  side,  corrected,  as  ht!  thought,  his  faulty  obwrvation  and  demonstrated 
the  line  in  the  new  situation.  In  another  cjise,  not  being  convinced  of  the  real  exiatence 
of  a  hemianir-ithesift  which  had  been  found,  I  offered  to  demonstrate  aniKsthesia  in  any 

r»n  of  the  body,  allowing  my  collegue  to  draw  a  limiting  line  anywhere.  In  this 
waa  (•ucoesMful.  the  limiting  Hne  haying  been  drawn  diagonally  on  the  abdomen.  The 
was  simply  to  piuggeat  a  line  by  touch.  Another  case  was  demonstrated  in  my 
before  the  clan. 
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examiner  by  suggestion.  With  the  mind  on  the  mcMlian  line  a:?  a  limit  i 
is  difiicult  not  to  sugge.st  this  bounilary  to  the  sul>jcct  by  the  modei 
toLiehing  or  pricking  the  ykin. 

When  the  amestlic^iu  is  eonfined  to  one  limln  it  takes  tlie  so-call 
Btockiug  or  glove   form — that  i~i,  includes  the  whole  cireunilVrenw 
the  limb,  and  is  limited  above  by  a  line  running  bracelet-like  anjmi<J  th 
limb,     1  also  think  tiiis  line  i.s  not  so  sharp  as  it  is  usually  stati*d  tol 
and  that,  although  one  axn  make  out  a  bracelet-like  line,  thi;*  is 
finwl  to  the  existing  pro tbmid  anaesthesia,  and  that  a  second  zoueofl 
slight  loss  of  sensation  extends  upward  and  shades  into  nonual  st-QSh] 
bility.     When   the  aufesthesia   is  nowhere   profound,  it  is  not  ea.'^T  Uf 
determine  a  limiting  line,  but  the  ana-stliesia  involves  tlie  M'liole  cimiin*1 
ference  of  the  limb,  ami  is  not  limitetl  to  the  distribution  of  individual 
nerves  or  the  areas  supplied  by  spinal  segments. 

In  partiplegia  tlie  anaesthesia  may  aliect  botli  legs. 

Speimd  Senses. — The    most    important    of  the    disturbances  of  th 
special  senses  are  those  of  vision,  and  of  these  the  n»ost  common 
i'(mf  fact  ion  offhe  visuaf  Jirkls^  amhfi/opia,  and  rohi-fjliuilnrfm.     ContnM'feal 
field  is  a  common  accompaniment  of  cutaneous  amesthesia,  but  maTl 
occur  alone»  without  other  impairment  of  sensation,  and  even  be  tbi 
sole  senst>ry  stigma.     It  is  regarded  as  valuable  evidence  of  hvsteri' 
Wliile  it  may  be  in  one  eye  alc>ne,  in  the  great  majority  of  cases  it  occu 
in  both  eyes,  but  is  most  marked  on  the  same  side  as  the  antestliesia  i 
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laralysis.     Tlie  contraction  is  concentric,  hut  usually  is  irregularly  ( 
^rue  heminanopia,  if  it  occurs  at  all  as  an  hysterical  defect,  is  rare, 
is  denied  by  SMmo  writers.     A  few  eases  in  hysterical  subjects,  irrcj'pec*^ 
tive  of  trauma,  have  been  reported,  but  the  fiehls  usually  are  not  of 
pure  hemianopic  type,  btit  show  a  contraction  of  the  opposite  (retait 
pttrtion  of  the  field,  so  as  to  give  the  appeanince  of  the  hemlnan'H 
naving  been  nroduced  by  complete  contraction  in  one  half  and  intt 
plcte  in  the  otner.     In  such  cases  the  lieminanopsia  is  usually  asifocti 
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ith  hemiantestlu'sia  and  impairment  of  hearing,  f3mell,  and  taste,  and 
I  then  always  on  the  aniesthctic  side. 

The  etdor-fields  may  al^o  he  contracted,  and  one  color  may  Ix*  more 
Tected  than  another,  as  in  nfin-tmynuitic  hystf  ria,  so  that  the  red  tield 
lay  be  larger  th;tn  the  blue,  tlit>  reversiil  of  the  normal  ermditinn.  Otti- 
iSlction  of  the  eolor-fields  probably  oeenrs  before  that  for  form. 

Impiiireil  aeuteness  of  vision,  or  ainhli/opta,  is  not  nneomtnon.  Karely 

le  loiis  is  complete  (amaurosis).     Roth  eyes  are  usually  attecttHl,  but  the 

Bpainnent  of  vision,  like  the  contracted  field,  is  most  marked  on  the 

iralyzed  siile,  while  on  the  opposite  side  it  may  he  slight.     It  is  usually 

lociated  with   aniesthesia  elsewhere. 

Parinaiid  was  the  first  to  deserihc  a  remarkable  peculiarity  of  hyster- 
ia! amblyopia  which  distinguishes  it  from  that  due  to  organic  disease — 
imely,  in  some  eases  the  amblyopia  which  is  found  on  testing  one  eye 
one  disappears  when  the  other  eye  is  opcneil  ;  or,  in  other  words,  vision 
(turns  to  the  atTceted  eye  when  l)oth  eyes  are  used,  so  that  we  have 
ontK^nlar  amblyopia  ctK?xisting  with  normal  hinoeidar  vision.  These 
l6erv*ations  have  heenconfirinef!  by  Fitres'  and  Beridieim  in  France,  and 
have  had  the  opp«>rtunity  to  <lo  likewise  in  two  cilscs.^  This  fact  has 
feat  medico-legal  importiince,  as  the  fiiilnre  to  recognize  it  may  lead  to 
le  charge  of  malingering,  as  actually  occnrred  in  one  of  my  own  causes, 
s  the  usual  tests  for  malingering  (screen,  "  lx)ite  de  Hees,"  prism)  would 
K>w  normal  vision  in  the  alleged  amblyopic  eye,  the  charge  is  natur.d 
the  peculiarity  of  this  form  of  and>lyopia  is  not  known.  In  one 
m  my  cases  the  circumstances  were  such  as  to  render  the  bona Jiiir  ehn~ 
icter  of  the  phenomena  beyond  question.^  Charcot  also  found  similar 
laracteristics  reganling  color-vision  ;  that  is,  that  certain  hysterics  with 
lonocidar  color-l>ltndness  see  colors  normally  with  the  affected  eye  in 
inocular  vision.  P.  C.  Kuapp*  in  tliis  country  has  contirmed  this 
i^ervation. 

Monocular  pohf  op  id  has  also  Ijcen  4ibserved  coexisting  with  this  form 

monoeidar  amblyopia.  It  was  present  in  the  first  of  my  cases.  Its 
itholog\-  is  not  settled,  but  it  is  probatjly  of  psychicid  origin. 

A  tritJulrairal  of  the  mar  point  and  a[>proa<'h  of  the  tar  piiut  in  these 
Fes  was  also  observed,  so  that  the  patient  saw  relatively  clearly  at  a  cer- 
in  fixed  distiince,  in  my  ciise  at  alM>ut  eight  feet,  Parinaud  ami 
lareot  explain  this  by  a  eiintnicture  of  the  ciliary  muscle.     By  reason 

this  contracture  the  near  puint  and  iar  point  coincide,  and  the  eye 
mot  accommodate  for  objects  placed  either  nearer  or  farther  than 
ftermincfJ  by  the  c(i>ntractures.* 

Partial  and  complete    color-blindness,  already  referred  to,  is  most 

rked,  when  present,  on  the  aiMesthetic  or  paralyzed  side. 

'  Lefotudin.  mr  C  Hyiftii'ie,  i.  193. 

*  Amer.  Joiim.  ^M.  Scieiurs,  Feb.,  1807. 
'  The  «ubjocl,  otherwiHe  in  g»»od  health  and  the  appUcnnt  for  a  position  on  the  police 

pee,  had  better  than  normal  vision  with  Wh  eyea  open,  but  each  eye  tested  separately 
ihibited  marked  ainblvofiia. 

*  Nervoti*  DiMasfn  fry  Amfri/xin  Authnrf,  p.  164. 

*  1  waa  led  to  criticise  this  ejcplanation  i/fjc.  at.)  on  the  ground  that,  notwithstanding 
'h  a  contracture,  the  8iibj«?ct  ahould  Ix-ahle  on  opiiail  grounds  to  read  large  A.  Snellen, 
one  font,  which  wan  not  the  case  in  one  of  my  fatieiit*.     Hut  this  criticism  overlookoti 

fact  that  while  this  may  be  true  for  an  eye  with  normal  ucuteness  of  vision,  it  may 
be  true  for  an  amblyopic  eye. 
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Hearing  and  smell  may  be  impaired  or  abolished  on  one  or  botb  sides, 
but  the  impairment  is  most  marked  on  the  side  of  the  paralyas  and 
anaesthesia  when  these  are  present. 

In  contrast  with  deafness  from  disease  of  the  auditory  apparatos  the 
hearing  is  better  to  aerial  conduction  than  bone  conduction,  inasmuch  as 
the  deafness  may  be  only  for  high  and  low  notes,  more  rarely  the  latter. 
A.  Gralton*s  w^histle  is  useful  for  detecting  the  former.  A  very  common 
combination,  therefore,  is  that  which  also  occurs  in  capsular  (organic) 
hemiansesthesia — viz.  loss  of  cutaneous  sensibility,  smell,  taste,  andhea^ 
ing  on  the  same  side,  the  chief  difference  being  that  in  capsular  hemianes- 
thcsia  the  visual  defect  is  hemianopsia,  while  in  hysteria  it  is  amblyopia, 
concentric  limitation  of  the  visual  fields,  and  impaired  color  sense. 

It  remains  to  be  pointed  out  that  hysterical  anaesthesia  difierg  in  one 
particular  from  that  of  organic  disease — namely,  although  the  subject  is 
not  conscious  of  the  sensory  impressions,  nevertheless  these  reach  the 
sensorium,  and  there  enter  into  relation  with  certain  cerebral  processes 
in  such  a  manner  that  they  play  a  part  with  certain  other  psychical  pro- 
cesses, the  so-called  subconscious  states.  It  has  been  shown  that  in 
some  hysterics,  at  least,  the  blind  eye  really  does  see  and  the  anas- 
thetic  hand  does  feel,  for  if  such  persons  are  (lypnotized  they  will  in  the 
hypnotic  state  describe  the  impressions  which  were  not  seen  or  felt  in  the 
walcing  state.  This  means  that,  as  Janet  puts  it,  there  is  a  **  limitation  of 
the  field  of  consciousness  "  by  which  certain  impressions  are  excluded 
from  all  the  other  mental  states  which  make  up  self-consciousness  for 
the  time  being,  and  are  therefore  not  felt — mucii  as  in  extreme  absent- 
mindedness  certain  tactile  feelings  are  excluded  from  the  mind.  Never- 
theless, these  feelings  may  play  an  automatic  guiding  i)art  in  co-ordi- 
nating muscular  action.  A  consideration  of  this  aspect  of  anaesthesia 
belongs  to  the  general  subject  of  hysteria,  but  it  is  mentioned  here,  as, 
unless  it  is  borne  in  mind,  certain  apparently  paradoxical  phenomena 
might  be  misunderstood.  For  example,  a  patient  of  my  own  could 
finger  various  objects  with  her  anaesthetic  hand  even  when  a  screen  was 
placed  before  her  eyes.  Unless  sensor}^  impressions  had  guided  her 
fingers  this  would  have  been  impossible. 

HyperceMhesia  is  common ;  it  is  more  particularly  found  over  the 
spine.  In  the  lumbar  region  it  is  apt  to  be  associated  with  the  so-called 
lumbago,  and  in  some  eases  the  lightest  touch  to  the  skin  apMrentlv 
causes  intense  pain.  It  may  be  localized  in  points  or  patches  in  different 
parts  of  the  body  where  bruises  originally  existed. 

Paralysis. — In  traumatic  hysteria,  as  in  the  same  disease  due  to 
other  causes,  paralysis  is  very  common,  probably  ranking  next  in 
frequency  to  anaesthesia,  which  it  generally  accompanies.  In  ^ 
it  is  uncommon,  though  it  does  sometimes  occur,  for  paralysis  no* 
to  be  accompanied  by  some  one  of  the  different  forms  of  ansesthes* 
The  paralysis  may  be  in  the  form  of  hemiplegia,  monopl^giaf  paraplf9^^} 
and  qitadriplec/ia,  or  it  may  be  localized  and  confined  to  one  or  two 
groups  of  muscles,  as  of  the  larynx  or  bladder.  Of  these  varieties, 
hemiplegia  and  monoplegia  are  decidedly  the  most  usual  types  follow- 
ing traumatism.  Quadrij)lcgia  (all  four  extremities)  is  distinctly  J^^f 
and  paraplegia  is  not  common.  I  have  seen  quadriplegia  once  only» 
and  this  was  not  complete,  and  should  perhaps  nave  been  regarded  a* 
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paralysis  from  idea.     There  was  no  anaesthesia  at  the  time  of  exarai- 
natiuii. 

The  paralysis  may  be  of  all  degrees  from  a  slight  weakness,  so-called 
ainyo8thenia,  up  to  al>solute  loss  of  power.  The  presence  of  simple 
amyosthenia  is  im|>ortant  from  the  point  of  view  of  diagnosis,  and 
should  not  be  overh>oked. 

One  important  resjicet  in  which  hysterical  hemiplegia  differs  from 
capsular  hemiplegia  is  that  the  face  is  nirely  involved.  It  has  been  a 
much  disputed  tjuestion  whether  the  face  is  ever  paralyzed.  Charcot  at 
one  time  maintained  that  this  was  never  the  case,  but  later  observations 
have  placed  tlu*  matter  beyond  question,  and  it  is  now  admitted "  that 
exceptionally  the  face  may  be  paralyzed  in  hysterieal  hemi]»h'gia.  The 
recognition  of  this  fact  is  inijjortant  from  a  niedieo-legal  pt>int  of  view. 
I  have  observed  one  nudoui>ted  case  in  which  a  mwlerate  palsy  of  the 
lower  facial  muscles  accom]janied  paralysis  of  the  arm.  The  condition 
was  caused  by  a  street-car  accident. 

In  degree  the  pandysis  may  be  of  all  grades,  but  usually  it  is  not  as 
profound  as  in  capsular  jxiKilysis,  and  the  asymmetry  of  the  pain  is  less. 
It  may  be  limited  to  a  few  muscles  of  the  face,  but  ordinarily  tiie  whole 
lower  half  of  the  face  is  involve^I,  the  upper  half  escaping,  as  in  the 
capsular  type.  According  to  Richer,  a  constant  accompaniment  of  this 
paralysis  Is  ansesthesia  of  the  skin  and  mucous  membrane  occupying  a 
region  corresponding  to  the  paralyzed  muscles  ;  but  amesthesia  almost 
always  accompanies  paralysis.  In  the  writer's  ca.se,  just  cited,  there 
ivas  bemiamesthesia. 

Paralysis  of  the  tongue,  which  so  fiTquently  occurs  in  capsular  herai- 
l^ia,  does  not  seem  thus  far  to  have  been  observed  ;  nevertheless, 
^drt*  hx\&  shown  that  there  may  be  a  weakness  (amyosthenia)  of  the 

tongue  similar  to  that  which  occurs  in  the  limbs. 

A  condition  simulating    paralysis  of  the  face    and  tongue   may  be 

Ibrought  aljout  by  a  spasm  of  the  muscles  of  the  opposite  side  which 

<lraws  the  face  ami  tongue  away  from  the  side  of  the  paralyzed   limbs. 

i<.^harcot  attributed  at  one  time  all  supposeil  ca^^es  of  facial  paralysis  to 
this  cimse.  Such  a  contractinn  may  coexist  with  a  true  paralysis  of  the 
opjxisite  side  and  aggravate  the  distortion, 

In  monoplegia  a  eareful  examination  will  geni'rally  disclose  some 
weakness  of  the  other  limb  of  the  same  side,  and  when  the  arm   is 

I  pandyzed  the  face  may  be  inv(>iveiL 

In  one  case  I  observed  paralysis  of  the  mnseles  of  the  back,  so 
that  the  i)atient  could  not  hold  herself  upright  without  support;  she 
could  not  even  sit.  No  j>andysis  of  the  limbs  could  he  detected^  but 
there  was  slight  hemiaujcsthesia.  The  statement  is  met  with  that  the 
paralysis  in  monoplegia  and  hemiplegia  is  nn  the  sjime  side  of  the  body 
as  was  the  injury,  and  considerable  stress  has  been  laid  u|Min  this  point 
for  purposes  of  ditlerential  4hagnosis  ;  but  the  statement  is  ojien  to  fjues- 
tion.  The  possible  iailaeiesarf  oln'ious.  It  istpiite  conmion  for  a  blow 
to  a  limb  to  induce  a  paralysis  of  that  same  limb,  a  result  which  is  quite 

*  See  Richer  :  Pamlynin  et  Contraetmeg  hyxtirimif* ;  Deoouz  :  Paralytie  fwiaie  hya- 
thique  ;  Gille»«  de  la  Tourette  :  TVaili  dt  r HyfthU  ;  Fitres :  LtfOTu  dinitfUM  sur  PHy^frit, 
He. 

•  Cited  by  Richer :  Paralyaits  et  ContraelnrtA. 
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a  natural  con^rqncnce  "f  [>syc'lii<'al  iiiflm=nco.s  ;  hut  the  matter  Is  x^n 
dirtoreiit  in  namlysi's  due  tci  injurit>s  (d*  the  Iwml  aud  other  distant  part. 
There  woukl  net'in  to  he  no  satisfaotory  explanation  of  a  Wow  to  one  .*i(ie 
of  the  he:ul  produeing  hy  pr4'ddo<"tii>n  a  ])aralysis  of  the  same  side  of  the 
body,  nor  is  there  chnical  evidenee  that  it  is  a  tact. 

The  pamlys*i>j  may  affert  oidy  certain  movements,  while  the  sane 
muscles  may  he  able  to  eoiitraet  for  otiier  purposes.  Thus  an  liysteric 
may  he  able  to  move  the  leg  lying  down,  but  not  for  walking.  ElxUtme 
degrees  of  tliis  constitute  astasia-abasia,  which  consist:?  in  an  inability 
to  stand  or  walk,  but  a  control  over  the  legs  for  other  purposes  (hopping, 
jumping,  etc.).  This  lias  been  observed  after  an  accident  (Pel,'  Bremer'). 
A  faibire  to  recognize  this  ix'culiarity  has  led  to  the  charge  of  malingrr- 
ing.  It  is  also  well  to  remember  that  the  strength  of  the  grasp  may  ^le 
greater  as  measured  by  tlie  dynamometer  when  the  eyes  are  fixed  upon 
the  hand  than  when  tliey  are  closed.  This  is  analo^us  to  the  wiw- 
Bjwivding  phenomenon  of  anassthesia. 

Also  voluntary  movements  may  be  impaired,  while  the  same  nutfcl* 
maycoutniet  for  automatic  movements  ;  thus  the  muscles  of  the  face  may 
contract  from  emotions,  though  paretic  fur  voluntary  impulses. 

Locnl  Paixiti*. — ^Ptosis,  strabismus,  defective  convergence,  and  similar 
motor  troubles  of  the  muscles  fif  the  eye  in  hysteria  'are  not  so  rare  hut  that 
frequent  instances  have  been  repirted,  particularly  in  France,  where  moch 
attention  has  been  given  to  the  subject  owing  to  the  writings  of  Cham»t. 
But  there  has  been   much  discussion  and  ditferenee  of  opinion  as  to  the 
interpretation  of  these  tlefeets.     The  qucstiun  is  whether  they  are  toW 
regarded  as  due  to  paralysis  or  to  contractures.  The  matter  is  not  anca>y  I 
one  to  determine.     That  many  or  most  instances  of  these  defonuilu??  att J 
due  to  contractures   is  generally  accepted  by  the  best  obserx'ers,  an 
hence  tliere  is  an  inclination  to  explain  all  or  most  cases  by  this  patli 
ology,  although  a  good  nuuiy  cases  ha\'e   been   reporteti  as  instances  of 
jMU'alysis.     Giiles  de  la  Touretti'/  who  has  given  a  cureful  criticfU  analy;^ 
of  rerorded  cases,  and  pnrtteularly  those  colh^cted  by  Borel,"  is  dis|: 
to  lotdv  u[Hui  all  reported  instances  of  isolated  third-nerve  piilsics  a8 
reality  eases  of  contracture,  anxl  also  most  cases  of  si.xth-nerve  pal 
aud  coudjined  palsies  of  all  the  rMMilar  nerves;  but  he  allows  that  \iah\i 
of  the  last  two  kinds,  particularly  of  the  sixth  nerve,  do,  though  rarehj 
occur,  aud  be  cimuot  exclude  the  ptissibtlities  of  hysterical  |3aralysis  of  tt 
third  nerve  alune.     He  thus  sums  up  his  analysis  :  "  From    this  lot 
discussif>n  we  conclude  that,  like  the  nuiscles  of  the  face,  the  must:*! 
of  the  visual  apparatus  are  so  frequently  affected  hy  contracture  tJ 
the  question  must  he  asked  whether  we  ought  to  admit  the  ]>aralysis  i 
them.    This,  when  it  exists,  besides  being  almost  constantly  acoomiianic 

'  Rfrl.  klin.  WochcMrhrift,  IS<>3,  p.  S61. 

'  Joum.  of  Nert\  and  ^f'eu^.  I)\*.,  Jan.,  1H93. 

*ThiH  Btaternent,  bh  well  m  (he  fothiwinp:  description  of  the  rarer  ocular  pheno 
strictly  snejiking,  i«  based  mostly  on  oliservations  of  non-trauniatic  hysterin,      B«i  lu  i 
phcnininetion  ol'  hy»teriii  may  also  fMt'iir  in  the  traumatic  variety,  the  distinction  is 
made  here,  us  it -i»*  well  that  the  practitioner  slinuld  be  prepared  to  meet  the 
inaniffstationH.  and  he  nble  to  correctly  intcrprpl  ihem. 

*  Tmiti  (h  rUifr^Unt,  rlc. 

'  "  AflectioHK  hysi^riciuofideaMiigclesoculttires."  Atrhir.  (TO^UiL,  ISS6\  *'  AffectiQ 
hyn^riques  de»  MiuBcIed  oculairef^,  et  leur  Reproduction  par  Suggestion  h/pno 
^nn.  tTOcuL,  1887. 
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ike  contracture,  with  amblyopia,  is  accompanied  more  frequently  than 
re  organic  |.>alsies  by  .secoutluiy  funtraeture.s.  Besides  this,  tlie  paraly- 
es  are  associated,  and  niurc  tivt|iu'ntly  alternate." 

On  the  other  hand,  other  writers  (Richer,  Parinand,  Pitres,  Borel, 
Wstowe,  Pansier,  Kniess)  more  positively  report  or  assert  the  occur- 
enoe  of  pamlysif*  of  the  oculo-raotor  nerves,  though  it  is  admitted  that 
t  is  rare. 

Diitjtation  of  the  pupil  (mydriasis  ^)  is  more  rare,  and  still  more  so  is 
onirttctioH  (myosis^).  Both  are  alnio.st  always,  if  not  always,  due  to 
pa.'^m,  and  not  paralysis. 

Defective  accommodation  also  occurs,  which  is  also  usually  interpret^nl 
iA  due  to  spasm. 

But,  whether  due  to  paralysis  or  spasm,  the  important  eliriieal  facts 
ire  that  different  forms  of  strabismus,  closure  of  the  eyelid,  abnormal 
pupils,  defective  aeeomnKxlation,  n>ay  occur  in  hysteria. 

Further,  the  weight  of  the  evidence,  on  the  wlnde,  is  that  wdile  these 
defects?  are  usually  due  to  contractures,  exceptionally  one  or  all  may  be 
iRused  by  jmralysis. 

'  The  clinical  fact^s  are,  from  a  medicolegal  point  of  view,  iniimrtant, 
IIS  a  failure  to  recognize  them  may  lead  to  erroneous  diagnosis  and  induce 
the  expert  to  mistake  serious  struetural  disease  for  hysteria.  The  subject, 
however,  requires  further  investigatitm. 

One  further  peculiarity  of  hysterieal  ophtltalmoplegia,  according  to 
Parinaud,' and  confirmed  by  the  observations  of  Bristowe*  and  Ray- 
mond,* is  that  while  the  patient  may  not  be  able  to  move  the  eye  in  one 
or  more  directions  voluntarily,  the>e  same  movements  may  be  performed 
involuntarily  and  automatii-ally.  This  phenomenon,  if  not  kmiwn, 
mi^ht  give  rise  to  the  su-pieion  of  malingering,  (iiiles  de  la  Tourette 
)b»erves  tliat  it  is  analogous  to  the  motor  phenomena  of  astasia-almsia. 
Thi.**  observer,  in  conjunction  with  Bnrel  and  Habinski,  has  smreeded  in 
producing  conjugate  deviati*in,  strabismus  and  blepharospasm  by  bypnotic 
iUgg:e*»tion,  these  conditions  being  <lue  to  eontraeture,  nnt  p:»raiysis, 
I  Paralysis  of  the  adiluetitrs  of  the  v(K*al  curds,  pmdneing  aphonia,  has 
ken  observed,  and  jtaralysis  nf  the  detrusor  of  (he  bladder  (retention), 
■rely  of  the  sphincter  (incontinence),  nceurs. 

■  A  case  of /«cm/ j(M/vr/</,s-M  of  the  piTipheral  ty|>e,  involving  the  upper 
LS  well  as  the  lower  bninches  of  the  nerve*  has  been  obserA*ed  by  Richci^ 
n  an  hysteric  who  received  a  blow  in  the  lefl  eye  during  an  *' attack." 
[t  was  aecoropanie<l  by  ana^•^tllesia  of  the  same  si<le  *if  the  face  and 
imblyopia  of  the  same  eye.  The  jmtient  liad  sils**  other  stigmata  ]>re- 
irious  to  the  accident.  Although  it  is  difhenlt  to  explain  this  case 
excepting  by  hysteria,  still  a  single  ease  afiords  too  slight  evidence  for  a 
general  statement. 

The  develo]>ment  of  the  paralysis  (hemiplegia,  monoplegia,  etc.)  may 
be  gradual  or  it  may  be  sudilen,  and  when  of  the  hemiplegic  type  may, 


*  Galezowski :  Progiia  m/</iVa/,  t.  vi.,  1878 : 
Spnsmsl" 

*  tJiraud  Teiiloo  ;  ciled  by  Oilies  de  la  Tourette. 


A  Case  of  Myonis  and  Myopia  (due  to 

•tte. 

*  QjmpUs  rendu  tin  Srrtnct  nj}hlhalnv>(oqique^  1888 ;  Ardvit.  dt  NeunAogit,  1889. 

•  Bram,  1885,  p.  o44,  and  188(?,  p.  313. 

•  Qooted  l»y  Gilles  de  2a  Tourette  :  Traitf,  <ie.,  p.  430. 

*  Piarafynea  et  Contracture*  hyiftcritjues,  p.  192. 
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in  the  latter  case,  occur  with  loss  of  consciousness  and  simulate  organic 
apoplexy,  for  which  it  is  often  mistaken  by  those  unfamiliar  with  the 
phenomena  of  hysteria.  The  recognition  of  this  mode  of  onset  is 
important.  Sometimes  it  follows  a  so-called  "  attack  "  in  which  con- 
vulsive movements  take  place.  The  mode  of  development  is  thus 
various. 

The  character  of  the  paralysis  usually  presents  certain  peculiarities 
which  distinguish  it  from  that  of  die  organic  paralyses. 

The  muscles,  unless  contracture  is  present,  are  flaccid.  This  is  the 
most  common  type.  There  is  none  of  that  rigidity  which  is  almost 
always  present  in  organic  hemiplegia  because  of  the  descending 
degeneration  along  the  motor  tracts,  and  in  paraplegia  when  the  lesion 
is  above  the  lumbar  enlargement.  The  joints  may  be  passively  moved 
without  exciting  resistance.  Sometimes,  when  the  paralysis  is  absolute 
the  arm,  for  instance,  hangs  like  a  flail  from  the  shoulder-joint  and 
may  be  passively  swung  about  at  will. 

In  other  cases,  however,  contractures  may  be  present,  and  then  the 
paralysis  may  be  made  to  simulate  that  of  organic  disease.  But  the 
consequent  posture  taken  by  the  limbs  is  different,  and  it  is  not  difficuh 
to  distinguish  the  immobility  of  contracture  from  the  general  muscular 
rigidity  of  descending  degeneration. 

These  contractures  are  the  same  as  when  occurring  in  non-traumatic 
hysteria,  and  are  described  in  the  article  on  Hysteria  (p.  689).  I  would 
merely  point  out  that  they  are  sometimes  painful — that  b,  any  attempt 
to  move  the  limb  causes  excruciating  pain.  This  pain  must  not  be  mis- 
taken for  that  of  joint  disease  :  it  is  merely  a  sensory  stigma. 

The  contractures  of  the  ocular  and  facial  muscles  have  already  been 
referred  to.  They  are  of  importance  in  that  they  simulate  paralysis  of 
the  antagonistic  muscles.  A  blepharospasm  causes  inability  to  raise  the 
lid  ;  a  glosso-facial  spasm  causes  an  asymmetrj'  of  the  face  and  draws 
the  tongue  to  one  side.  The  latter,  instead  of  pointing  to  the  side  of 
the  paralyzed  limbs,  as  in  hemiplegia,  is  drawn  away  from  them  and 
assumes  the  form  of  a  hook.     These  contractures  are  rare. 

The  gait  of  hysterical  hemiplegia  is  characteristic.  Instead  of 
swinging  the  leg  outward  or  raising  the  body  so  as  to  clear  the  ground 
with  the  toe  of  the  paralyzed  leg,  which  in  organic  hemiplegia  the 
spastic  condition  of  the  muscles  compels  the  patient  to  do,  uie  foot  is 
dragged,  the  foot  or  toe  scraping  the  ground,  but  the  toe  may  be  turned 
in  or  out. 

There  is  no  true  degenerative  atrophy  of  the  muscles,  such  as  occurs 
after  injuries  to  the  nerves  and  spinal  cord. 

In  some  instances,  according  to  the  observation  of  Charcot  andBabin- 
ski  (confirmed  by  others),  a  rapid  wasting  occurs  in  an  hysterically 
paralyzed  or  contracted  limb.  In  a  few  days  the  muscles  are  hi^J 
reduced  in  size,  and  after  this  the  process  remains  stationary ;  but  it  u 
important  to  bear  in  mind  that  this  wasting  differs  from  real  degenerative 
wasting  in  tliat  there  is  no  reaction  of  degeneration,  the  only  electrics 
change  being  a  diminished  contractility.  I  have  never  myself  observed 
this  kind  of  atrophy  in  hysteria. 

Notwithstanding  these  exceptional  cases,  in  the  great  majority « 
instances  the  only  wasting  of  the  muscles  is  that  which  comes  from  dis* 
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onsequenco  of  whirlx  nne  liniU  may  Ik'coiik'  sniallcr  than   its 

The  gencrai  praftiti<ni<"i'  must  In*  caiitioiic4  against  mistaking 

irell  a.*  the  atrophy  of  Chan-ot,  for  degeiii-nitivi*  atrophy,  as  is 

|v   doue.     The   distinction    must    be   based  on    the   electrical 

fees. — The  skin  reflexes  from  antesthetic  areas  are  diministied  or 
1  corresponding  t(t  the   completeness  of  the  loss  of  Hensiitioii. 
le  is  true  of  the  eonjnnctival  and  pharyngeal   reflexes.     The 
lexcs  from  non-ame:Hthi'tie  areas  are  luiehanged. 
fcendtm  reflexes  vary  somewhat  according  to  the  type  of  hysteria, 

jKinilysis  is  present  or  not,  and  the  variety  of  the  paralysis, 
ements  of  writers  exhibit  eonsidenible  variance  in  consequence, 
H  are  not  as  definite  as  could  be  wished.  In  hysterical  liemi- 
iiy  OM'n  experience  corres[)omLs  with  that  of  French  writers 
I,  Pitres,  Ciilles  de  la  Tonrette) ;  that  is,  that  on  the  ])andyzed 
le  reflexes  are  n<>t  exaggerated,  as  in  organic  lieniiplcgia,  but 
\r  normal  or  dindnished  ;  nevertlieless,  8onie  writers  speak  of 
I  being  frecjuently  exaggerat<*d. 

onoplegia  Miura '  states  that  of  31  cases  the  deep  reflexes  in  the 
d  limb  were  reported  as  more  ^^r  less  increased  in  7  cases, 
led  or  lost  in  7,  normal  in  '4,  while  tlu-re  was  no  record  in  14. 

increase  in   some  of  the  7  was  slight. 

iraplegia  there  is  also  a  diver>ity  (jf  statement.  Acconling  to 
i  la  Tourette,  the  deep  reflexes  are  never  exaggemted,  but  are 
ly  normal  and  may  l>e  diminished.     This   is   undoubtedly  too 

statement,  as  occasionally  they  are  somewhat  increased,  but 
Base  never  equals  that  seen  in  disease  of  the  cord.  Ankle 
i  extremely  rare  in  any  form  of  paralysis,  but  occasionally  has 

pRteria  without  paralysis  the  deep  reflexes  are  probaldy  normal  in 
jrit}'  of  wisc-s,  as  stated  by  Gowers,  lint  in  the  neurasthenic  type, 
f  when  there  is  mnch  spinal  tendorness  and  evidence  of  lack  of 
D,  there  is  a  ti»ndency  to  exaggeration, 

lie  whole,  it  may  be  said  tliat  in  hysteri*'al  hcmi)>legia  and  mono- 
fe  frequency  with  which  there  is  an  absence  of  marktHl  myotatic 
ly  is  in  striking  contrast  with  the  almost  constant  and  marked 
met  with    in  organic  cerebral    disease,  and  consequently  the 

I  of  these  reflexes  affonls  information  of  great  value  in  diagnosis. 

II  he  seen,  from  wljat  has  thus  far  been  sui<l,  that  the  eharacter- 
liysterical  paralysis  are  the  involvement  of  ime  ot  more  limbs, 
icidity  of  the  muscles,  without  atrophy  or  degenerative  electrical 
L  but  combined  with  cutaneous  aujesthesia  of  peculiar  distribu- 
I  contraction  of  the  visual  fields,  and,  jx^rhups,  amblyopia  and 
plor-blindness. 

)r  is  a  common  motor  syniptrnn  and  occurs  in  various  forms, 
iesenible  the  tremor  of  senility,  aleoht>lism,  paralysis  agitans,  or 
sclerosis.  It  may,  therefore,  be  rapid  or  slow,  fine  or  coarse, 
icontinue  during  rest,  be  originated  or  increased  by  voluntary 
Itention  tremor]  or  not.  It  may  be  lindted  to  the  [wralyzed 
more  generally  distributed.      It  may  precede  the  paralysis, 

*  Arehiv.  dc  Neurolgit,  May,  1893. 
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and  later  cease  on  the  development  of  the  latter.  It  is  apt  to  play  an 
imiwrtant  rOle  in  the  symptomatology  of  the  traumatic  cases,  and  may 
exist  without  anaesthesia  or  paralysis,  and  be  almost  the  sole  stigma 
present. 

The  Attacks. — The  so-called  "  attacks  "  are  occasionally  met  with  io 
traumatic  hysteria,  but  much  less  frequently  than  in  the  cases  due  to 
non-traumatic  causes.  The  reason  for  this  probably  is  that  attacks, 
especially  the  major  kind,  are  much  more  apt  to  be  observed  in  pereons 
of  a  distinctly  hysterical  "  diathesis  "  with  bad  heredity,  while  hysteria 
from  traumatism  affects  a  much  wider  group  of  persons.  The  grand 
attacks  are  comparatively  rare  in  all  classes  oi  cases  in  this  country,  and 
when  they  do  occur,  it  is  agreed,  still  more  rarely  copy  the  tjrpe  described 
by  the  Salp6triSre  school.  The  probability  is  that  the  so-called  grand 
attack  with  its  four  stages  is  largely  a  matter  of  education  by  surround- 
ings and  other  modes  of  unconscious  suggestion,  just  as  the  different 
stages  of  hypnotism  of  the  same  school  were  artificial  products. 

When  attacks  occur  in  traumatic  hysteria  they  are  almost  always  of 
the  minor  type.  Probably  the  most  common  forms  are  attacks  of 
crying,  laughing,  or  trance-like  conditions.  Here  belong  also  prob- 
ably, certain  temporary  fits  of  depression,  changes  of  mood  and  temper, 
together  with  various  corporeal  symptoms,  sucli  as  cardiac  pains  and 
distress  and  pains  and  unpleasant  sensations  in  different  parts,  which 
ordinarily  usher  in  and  constitute  the  prodromal  stage  of  a  major 
attack. 

Nutrition  is  not  usually  affected  in  traumatic  hysteria,  but  afters 
disabling  protracted  illness  patients  often  lose  body  weight.  This  is 
particularly  true  of  litigation  cases,  where  anxiety  and  worry  are  8upe^ 
added.  The  changes  that  occur  in  the  paralyzed  and  contracted  muscles 
have  already  been  spoken  of. 

The  skin  of  the  paralyzed  limb  may  be  a  few  degrees  colder  or 
warmer  than  of  its  fellow,  or  one  portion  may  be  colder  and  another 
warmer.  But  the  extreme  vasomotor  changes  seen  in  organic  paralysis 
do  not  occur.  It  would  appear  that  trophic  changes  are  more  common 
in  monoplegias  than  in  hemiplegias,  for  out  of  the  31  cases  collected  by 
M.  K.  Miura^  (before  referred  to),  muscular  atrophy  was  reported  in  9. 
In  2  of  these  there  was  also  osseous  atrophy ;  in  1  there  was  an  elevation 
and  in  2  a  diminution  of  temperature.  In  4  others  there  was  a  simple 
lowering  of  temperature.  Most  of  these  cases  were  traumatic.  On  the 
other  hand,  the  fact  that  these  cases  were  reported  by  different  observers 
renders  some  of  them  open  to  doubt,  as  in  the  absence  of  electrical 
changes  it  is  not  easy  to  determine,  and  must  be  a  matter  of  opinion, 
whetlier  a  difference  in  the  circumference  of  a  limb  should  be  attributed 
to  real  atrophy,  to  lack  of  use,  or  to  a  normal  difference.  In  one  of  ov 
cases  this  difference,  as  shown  by  the  measurements  taken  before  and 
after  a  year's  interval,  was  due  to  a  lack  of  growth,  and  not  atrophy- 

Hysterical  Affections  of  the  Joints. — These  are  not  as  common  tf 
neurasthenia  or  |)aralysis  or  some  other  forms  of  traumatic  hystfiriajbnt 
when  they  occur  they  usually  have  their  origin  in  an  injury.    At  the 

^  Archiv.  de  Neurolog.,  May,  1893.  ^^ 

'  The  case  was  one  of  hysterical  knee-joint,  but  not  of  sufficient  intensity  to  preW* 
the  patient  from  walking  about.  Boiton  Med.  and  Surg.  Joum,^  1891. 
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outlet  there  h  probably  some  loi'iil  injury  of  a  mikl  character,  such  a»  a 
bruise  or  a  sprain.  Thi.s  later  fjub.-:i<t«_'s,  leaving  ito  traec  of  its  earlier 
?xislenee,  but  tlie  joint  syniptotiis  uf  pain,  teink'niess,  liypcriusthoia, 
in«l  muscuhu'  spasm  coiitiiuje  as  tiysterii-iil  syrnjjtoiiis.  The  nnnhis 
^jH'raiui't  prttl>al>ly  is,  in  briei",  as  I  have  etsewh^Te'  tried  to  show,  aa 
lows :  At  first,  from  physical  reasons,  ever)'  niovcnient  of  the  joint 
:cites  these  symptoms,  so  that  they  become  assoeiatwl  with  simple 
vement  and  the  idea  of  injury.  Later,  under  the  inttucnce  of  tliis 
,  which  teu<ls  of  itself  to  keep  them  alive  as  psychical  expre.ssi«tns, 
re  movement  alone  excites  them  l>y  ass^x'iatian. 
Other  Syitiptomii. — Numerous  other  symptoms  may  o<'cnr  in  traumatic 
steria,  but  individnatly  each  is  rare  as  compared  with  those  already 
nl)ed.  Among  those  occasionally  met  with  are  various  forms  of 
»  (such  as  chorea  and  different  forms  <>f  tic),  ataxy,  and  nutritional 
Of  the  last  Kuapp  mentiuus  a  case  where  the  hair  lenipora- 
T  ttirned  white  over  a  jiortion  nf  the  scalp  whicli  had  been  the  seat 
pain.  <K«k*ma,  including  tde  "  Iilue  o?dema '*  of  Charcot,  iias  been 
rved-  In  one  case  of  my  own  there  were  attacks  <il'  hemorrhage 
m  the  bo\vels,  which  were  ilifficidt  to  account  for  on  any  other  theory 
n  tliat  of  hysteria.  The  other  symptoms,  mental  and  physical,  were 
pieally  hysterical.  In  non-traumatic  hysteria  hemorrhage  from  mucous 
membranes  is  known  to  ix'eur.  I  have  known  it  in  one  instance  to  take 
place  from  the  nipples.     Ketention,  more  rarely  incontinencej  of  urine 

ry  ijccur. 
As  I  have  said  at  the  beginning,  the  practitioner  must  be  pre}>ared 
meet  occasionally  witli  every  symptom  in  tnunnatic  hysteria  that  is 
knovvi]  in  the  non-traumatic  forni,aiui  a  thorough  knowleclge  of  hysteria 
fig  a  whole  is  necessary  to  comprehend  exceptional  cases,  or,  for  that 
natter,  any  case  of  hysteria. 

PRt»GNo^is  OF  Traumatic  Neuroses. — The  freqnency  with  which 

Igation  involves  cases  of  traumatic  neuroses  make>  the  question  of 

Ognosis  one  of  immense  practical  importance.     Unfortunately,  it  is  a 

tter  about  which   we  have  the  least  defintte  knowledge.      Opinion 

ries  lietween  two  extremes — between  tliose  who  believe  that  the  disease 

of  little  gravity,  and  tfiose  who  take  a  pessimistic  view,  and  with  eijual 

itiveness  hold  that  the   outhwik   is  most  grave    atnl  that  few  C4jses 

cover.     It  is  a  regrettable  fact  that  timsc  who  take  the  o|>timistlc  view 

*  in  litigation  cases  apt  to  be  consulted  by  defi'udant  niilroad  corpira- 

ns  and  others,  while  the  pessimists  are  sought  by  claimants. 

Many  difficulties  attend   the  determination  of  the  question.     Most 

PKgation  ceases,  after  the  settlenicnt  of  the  claim,  are  lost  sight  of  by 

expert  neurologists,  to  whom  the  matter  as  a  medical  fpiestiori  is  left  for 

termination.     A  committee,  of  whit^h   the  writer  is  a  member,  is  at 

'Sent  engaged  in  an  endeavor  to  learn  the  outcome  of  these  and  other 

But  at  mf»st  such  an  inqiu'ry  cannot  determine  the  curability  of 

nmatie  neuroses,  but  only  the  outcome  of  the  disease  after  it  ha.-  been 

subjected    to  influences  wliieh  it  is  conceded    must    modify  its  course 

and  intensify  \b<  character. 

But  even  statistics  of  non-litigation  cases  do   not    necessarily  give  us 
liable  information  as  to  the  natural  course  of  the  disease,  its  duration, 
1  Jonm.  Sere,  and  Meat,  JMg.,  May,  1891. 
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or  the  possibilities  of  recovery,  but  only  as  to  the  disease  when  subjected 
to  chance  conditions  of  environment.  What  I  mean  is  that  neuras- 
thenia and  hysteria  are  not  self-limited  diseases  in  the  sense  that  diph- 
theria or  typhoid  fever  is.  The  course  of  each  is  very  largely 
determined  by  its  environment.  By  environment  is  meant  surround 
ings,  treatment,  and  all  moral,  psychical,  and  physical  influences  which 
act  upon  the  mind  and  body  of  the  patient.  It  is  well  known  that  non- 
traumatic neurasthenia  and  hysteria  are  largely  dependent  upon  such 
external  influences  a.s  to  whether  they  pursue  a  favorable  or  unravorable 
course.  Given  a  case  of  either  which  is  capable  of  rapid  recovery,  and 
it  may  under  unfavorable  conditions  be  prolonged  indefinitely.  A 
neurasthenic  or  hysteric  is  often  an  unconsciously  educated  invalid,  and 
it  is  not  infrequent  that  unwittingly  the  physician  by  his  treatment  has 
taught  the  patient  to  continue  an  invalid,  although  his  wish  was  to  teach 
him  to  get  well.  It  would  not  be  difficult  to  cite  cases  in  illustration 
of  this. 

Cases  that  are  the  subject  of  litigation  are  particularly  exposed  to 
evil  influences  of  this  sort,  and,  it  is  universally  admitted,  suffer  thereby. 
Physicians,  overlooking  the  greatest  evil,  are  apt  to  shift  the  responsi- 
bility from  their  own  shoulders  and  place  it  upon  those  of  their  patients. 
The  delayed  convalescence  during  the  long  delay  preceding  the  trial  and 
for  protracted  periods  after  it  is  ascribed  to  anxiety  and  worry  on  the 
part  of  the  patient.  There  is  every  reason  to  believe  that  far  worse  are 
the  unfavoraole  opinions  given  out  of  court  and  in  court  by  the  fiunily 
physician  and  skilled  experts  who  have  been  engaged  to  aid  the  ckim 
of  the  patient  for  damages. 

What  would  we  think  would  be  the  prognosis  in  a  case  of  non-traa- 
matic  neurasthenia  that  was  submitted  to  such  influence  ?  Suppose  such 
a  patient  was  told  by  the  family  physician  that  his  case  was  a  most 
serious  one,  that  the  exact  nature  of  his  trouble  was  a  little  doubtful, 
but  that  he,  the  physician  (having  read  Oppenheim  and  Dana),  was 
afraid  that  the  case  was  one  of  "  traumatic  neurosis,"  and  that  there 
were  vasomotor  and  sclerotic  changes  in  the  brain,  in  consequence  of 
which  there  was  more  or  less  degeneration  ;  and,  at  any  rate,  whatever 
the  trouble  was,  he,  the  patient,  nevertheless  was  ruined  for  life  and 
would  never  recover,  etc.  etc.  Then  suppose  two  specialists,  skilled 
experts,  perhaps  professors  of  neurology,  are  called  in  for  an  opinion 
just  to  show  that  the  family  physician  is  right,  which  they  proceed  to  da 
They  think  j)erhaps  there  are  no  organic  changes  in  the  brain,  at  least 
of  a  gross  sort,  and  that  it  is  a  case  of  "  traumatic  neurasthenia,"  bat 
nevertheless  the  physician  in  attendance  is  right,  and  that  the  patient 
will  never  recover,  but  that  he  is  disabled  for  life  and  perhaps  will  groff 
worse  and  worse.  In  order  that  our  patient  may  thoroughly  understand 
this,  and  may  not  be  ignorant  of  any  detail  of  his  disease,  we  take  him  into 
a  large  room  full  of  strange  people  and  then  let  him  listen  to  his  fete- 
Each  expert  in  turn  publicly  describes,  in  a  most  minute  way,  every 
symptom  and  sign  the  patient  has  (many  of  which  he  was  unconscious 
of) ;  one  or  more  experts  graphically  describe,  for  the  comprehension 
of  the  patient,  the  appearance  of  hemorrhages,  vasomotor  changeSi 
broken  spinal  cords  and  brains,  and  what  not,  and  then  again  formal'.^ 
states  his  belief,  under  oath,  tliat  the  patient  is  affected  with  a  most 
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Vious  disease  w  ith  a  long  name,  and  tJiut  he  is  destined  to  a  life  of 

)peless  iovalidisin.  Treatment,  it  is  siiid,  will  hnvv  no  ett't'ct.  These 
opinions  are  j^iven  by  the  iViendly  atlvisers  anti  well-wishers  of  t!ic 
patient  solely  for  his  benefit.  What  would  be  the  eiianres,  nnder  these 
influenees,  of  uur  non-traiiniatic  [mtient  recovering?  And  yet  this  is 
what  most  litigation  case.s  are  subjeeted  to.     The  wonder  is  not  that  few 

rsome  think)  get  well,  but  that  so  many  gel  well. 
Nor  are  the  cases  that  are  not  subject  to  litigation  as  flir  from  evil 
mriuences  of  this  kind  as  is  genemlly  assumed. 

During  the  past  ten  years  and  nntil  very  reeently  the  prevailing 

views  in  this  eooiitry  at  least,  regarding  the  nature  of  these  neuroses 

^s  been  that  of  a  particular  German  seho(»l  which  has  regarded  them 

tm  path<dogieaIlv  the  result  of  structural  changes  in  the  brain,  and  the 

^Dgnosis  has  often  been  eor respond tngly  gloomy.     Witli  the  physician 

controlled  by  <»pinIons  ^f  this  sort  tlie   intluenees  tending  to  encourage 

recovery  must  be  largely  inhibltcil.     The  susceptibility  of  these  cases  to 

Baggcstion,  conscious  or  unconscious,  is  notorious.     Until  all  cases  of 

traumatic  hysteria  and  neurasthenia  are  given  the  benetit  of  the  most 

^telligent  treatment,  wtiich  shall  include  the  same  expeetiitiou  of  cure, 

fcd  the  same  therapeutic  resources  as  non-traumatic  cases,  our  knowledge 

V  the  possible  prognosis  must  remain  unsatisfactory.' 

f  Nevertheless,  it  must  not  be  iuferre<l  from  what  has  been  sjiid  that 

the  outcome  of  these  cases  is  entirely  dependent  upon  malical  ami  other 

luences.     Many  patients  recover  in  spite  of  everything  that  is  detri- 

ftntal,  and  some  cases  obstinately  remain  uninfluenced  in  spite  of  the 

St  favorable  treatment.     In  Fnmee,  where  the  views  of  Charcot  have 

evailed,  not  a  few  n(>n-litigation  cases  which  have  persistently  con- 

lupd  unimproved  fi>r  years  are  to  be  finiud  in  the  litei"atun'. 

Reports  of  recoveries  not  based   on  expert  examination  of  patients 

unreliable,  so  far  as  absolute  recovery  is  concerned  ;  for  in  such 

ses,  though  the  imlividual   may  be  improved  to  the  extent  of  being 

t>le  again  to  engage  in  his  occupation  oi  not  to  give  the  appearance  of 

ivalidism,  yet  it  may  be  found  on  careful  examination  that  he  is  not 

lie  same  mentally  t»r  physieally  as  he  was  before  the  accident.     Even 

traces  of  the  physical  (lefects,  such  as  arayosthenia  or  slight  anaesthesia, 

may  persist. 

Practically,  it  is  important  to  distinguish  between  a  degree  of  recov- 
ery which  is  sufficient  to  enable  a  subject  of  one  of  tlie  neuroses  to  enjoy 
life  and  resume  his  vocations,  and  the  absolute  disappearance  of  all 

Kurastheuicfirhysterienl  nianifestations.  It  is  evident  that  the  persist- 
ee  of  a  slight  degree  of  auEcsthesia  or  a  mild  weakness  of  the  left 
haml  wouhl  not  constitute  a  practical  di-;ability,  although  the  ease  could 
t  be  claimed  as  a  recovery.  The  time  clement  is  also  Important, 
given  case,  as  in  non-tranmatic  eases,  may  continue  unimproved  or 
htly  improved  during  a  long  perioil  of  time,  and  theu  more  or  less 
idly  recover.  Tliercf<>re,  for  the  projuT  elassilieation  i»f  tlie  final 
result  the  length  of  time  that  has  chipsed  since  tive  accident  must  be 

K.      '  An  anale>eou«  efTect  of  influences  of  tliis  kind  can  be  feen  by  looking  back  to  the 
Hltinerous  bed-ridden  caftefl  of  hysteria  wbicli  appnrejuly  existed  forty  to  fifty  years  apo, 
Tefore  onr  modern  knowledge  of  hyaterin  was  acquired.     Theee  cases  were  then  thought 
lo  be  organic 
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known.  It  is  also  of  immense  forensic  importance  to  know  what 
length  of  time  is  necessary  for  recovery  to  take  place.  In  litigation 
cases  the  question  is  always  asked,  What  will  be  the  probable  time 
required  if  recovery  occurs  ?  To  answer  this  question  with  the  desired 
exactness  requires  more  information  than  we  at  present  possess.  Until 
the  desired  information  is  forthcoming  we  must  rely  upon  our  general 
knowledge  of  hysteria  and  neurasthenia.  But  there  is  some  little  statis- 
tical evidence  of  more  or  less  value. 

In  Miura*s  collection  of  31  cases  of  hysterical  paralyses  15  were  trau- 
matic. Of  the  whole  31,  irrespective  of  causation,  22  were  either  cured 
or  were  improved,  while  of  the  15  traumatic  cases  3  were  cured,  5  im- 
proved, and  3  were  unimproved.  The  result  in  the  remainder  (4)  was 
unknown.  But  these  statistics  are  of  little  value,  as  the  length  of  time 
that  elapsed  is  not  given  nor  the  amount  of  improvement. 

In  a  recent  paper  P.  C.  Knapp  ^  gives  the  results  in  28  cases  of 
traumatic  hysteria  :  18  of  these  were  complicated  by  litigation,  10  were 
not.  Of  the  former,  1  recovered,  5  were  considerably  improved,  7  not 
improved,  5  died.  (Of  the  deaths,  2  were  due  to  pneumonia,  2  were 
attributed  to  exhaustion,  and  1  was  unknown.)  Of  tiie  10  non-litigation 
cases,  3  recovered,  4  improved,  2  not  improved,  1  died  (pneumonia). 
The  time  elapsed  since  the  accident  is  not  given.  Nor  does  the  expres- 
sion "  improved  "  give  very  much  information. 

It  is  probably  safe  to  lay  down  the  following  general  rules: 

1.  In  traumatic  cases  the  tendency  is  to  recovery,  unless  prevented 
by  injudicious  treatment  or  other  influences. 

2.  The  earlier  appropriate  treatment  is  begun,  especiaUy  in  neuras- 
thenic cases,  the  better  the  prognosis. 

3.  Many  cases  entirely  recover. 

4.  Some  cases  only  partially  recover,  so  far  as  the  complete  disap- 
pearance of  the  symptoms  is  concerned,  but  yet  recover  sufficiently  to 
enjoy  life  and  to  resume  their  vocations. 

5.  A  minority  of  cases  do  not  improve  at  all,  or  not  sufficiently  to 
make  any  material  difference  in  their  life. 

6.  The  time  necessary  for  recovery  varies  with  the  peculiarities  of 
the  case,  the  surroundings,  the  existence  or  not  of  litigation,  etc. 

7.  While  litigation  is  in  progress  little  improvement  can  be  expected, 
though  it  may  occur. 

8.  The  longer  neurasthenic  symptoms  have  persisted  the  more  Bnnly 
established  they  become  (habit  symptoms),  and  the  more  difficult  tbey 
are  of  cure. 

9.  Hysterical  stigmata  may  disappear  after  existing  a  long  time 
{many  years). 

10.  Severe  mental  symptoms  make  the  prc^nosis  less  favorable  for 
a  complete  cure. 

11.  Litigation  prolongs  and  intensifies  the  disease  by  suggestion  on 
the  part  of  the  physician  and  auto-suggestion  on  the  part  of  t"* 
patient. 

Treatment  of  Traumatic  Neuroses. — The  treatment  must  be 
mostly  in  the  form  of  mental  therapeutics,  and  all  resources  of  ^^ 
kind  should  be  employed.     First  and  foremost,  in  order  to  getridoftl»8 

^  Brain,  Autumn,  1897. 
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c^tnctive  influences  of  auto-suggestion  on  the  part  of  the  patient,  it 
'lOuUJ  be  explained  to  him  that  no  pliy.sica!  injury  has  been  sustained, 
d  tliat  his  trouble  is  either  nenmsthenia  4>r  hysteria,  as  the  ease  may 
This  should  \w  im]»ressed  upon  him  as  sikhi  as  his  eotifidt'nec  has 
n  pained,  and  he  must  be  made  to  aeeept  and  believe  it.  It  is  also 
11  to  explain  the  nature  of  the  pains,  hypL-nesthesia,  and  other  dis- 
ful  feelings,  making  him  uudLTstaud  that  tlie  former  are  not  clue  to 
,1  injuries  when  it  is  the  eiise  (as  it  usnally  is  after  the  first  week  or 
ro),  but  are  of  a  psyehii-nl  nature  or  thie  to  halut,  ete.  Explanations 
of  this  kind  always  n^<pjire  taet,  and  nirely  am  Ik'  made  with  benefit 
before  the  patient's  coniideuee  has  been  gained.  Patients,  espeeially 
those  who  are  claimants  tor  damaf^es,  rarely  weleome  information  of  this 
kind,  but  generally  r*'sent  it  as  in  some  way  refieeting  upon  their  [>erson~ 
ality.  They  do  not  wish  to  hear,  whatever  they  believe,  what  might  l>e 
interpret+nl  as  prejudicing  their  ease.  Even  those  who  are  not  litigants 
apt  to  infer  that  if  no  physieal  injury  has  been  iniiieted,  it  will  be 
ought  by  others  that  they  do  not  sutler.  Nevertheless,  it  is  desirable 
t  the  pAtient  should  uniterstand  his  disability  if  possible.  When  it 
not  possible  he  must,  at  any  nite,  be  made  to  understand  tliat  it  is 
ble,  and  that  whether eure  or  not  takes  plaee  largely  depends  on  the 
penition  and  attitude  of  himself. 

When  litigation  is  in  progress  little  can  be  hoped  for  until  this  is  fin- 
thed,  but  sometimes  impntvement  oeeurs  up  to  a  certain  point.  It  is 
^ot  a  bad  plan  to  niakt'  ttie  [latient  further  appreciate  the  risk  which  he 
incurs  of  delayed  or  incomplete  rceovery  if  he  is  exposed  to  the  evil 
effects  of  litigation.  He  Ciin  then  take  tiis  choice  between  riches  and 
health. 

In  sevei'e  cases  isolatie^n — that  is,  separation  from  a  bad  environment 
id  removal  to  a  beneficial  one — is  of  the  greatest  vahie.     The  principle 
the  sarae  as  in  non-traumatic  cases. 

The  "  rest-cure,"  ptr  si\  excepting  so  far  as  it  secures  iscjlation  and 
p^S  mental  influence,  is  illogical  and  useless,  and  aside  from  a  certain 
VS8  of  ciises  is  not  to  be  recommended.     As  a  form  of  mental  thera- 
utics  it  might  be  of  benefit. 
If  a  patient  has  become  physically  *'  run  down,"  of  course  he  must 
well  fed. 

The  local  sympttjms  most  be  allayed  by  various  expedients.  It  is 
'r>'  desirable  that  pain  should  lie  infiibitwl  as  soon  as  possible,  and 
BRbit8  of  this  kind  uijipetl  in  the  hud  before  formed,  or,  if  formetl, 
ken  up.  For  this  purpose  there  is  uttthing  better  than  electricity, 
ipecially  the  static  variety.  In  using  electricity  its  suggestive  jxiwer 
iould  be  taken  advautiige  of  nn<l  used  witli  all  the  infiuenee  of  which 
is  capable.  The  static  spark  is  very  cficctive  in  this  respect.  By  its 
eaos  pain  can  often  be  kept  in  subjection  or  disjwrsed.  Also  for  the 
eatment  of  paralysis  and  aniesthesia  electricity  is  of  great  value. 
annlism  for  this  purpose  acts  well  ;  its  efleet  is  proliably  mental.  The 
tient  must  be  taught  to  exert  himself  without  eonsetjuent  fatigue  or 
rther  painful  results.  It  is  not  uncommon  that  a  patient  refrains  from 
loing,  not  because  he  dreads  pain  or  other  kinds  of  distress  intluced 
icreby,  but  bec^iuse  he  is  afraid  he  will  do  himself  permanent  injury. 
uch  persons  should  be  assured  that  no  matter  how  much  they  sutier 
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from  doing  anythinpr,  they  ciiunot  do  any  real  harm  to  themselvt* 
(when  it  is  the  case,  as  it  usually  ia).  This  mere  assurance  sometimes 
hii.s  !-iur[)risiitg  effects. 

Hypnotic  suggestion  has  been  used  with  gocnl  effect,  and  some  caea 
cured,  but  in  my  experienee  eqttidly  ^»od  results  vnn  Ix?  obtained  by 
suggestion  in  the  waking  state  hy  use  of  the  static  niaehiue. 

It  is  important  to  tlistingiiish  the  senssitton  of  real  fatigue  from  that 
of  false  fatigue,  which  is,  as  has  been  explained,  a  j>seudo-hallucin3ti(in 
like  hysterical  pains.  When  thl^  sensation  is  of  the  latter  kind,  it  is 
not  benefited  or  relieved  by  rest.  The  more  rest  is  given  to  it  the  more 
it  demands,  until  the  patient  be<'omes  bed-ridden,  and  then,  after  nothiiij^ 
but  rest,  the  patient  feels  as  fatigued  as  before.  Many  a  patient  ha? 
thus  lieen  educated  to  feel  fatigue  on  the  slightest  exertion.  Such  (U'cs 
should  rather  be  cautiously  and  gradually  taught  to  exert  themn^hi"^ 
without  suffering  iatigue.  The  same  is  true  of  many  paius  and  digestive 
disturbances. 

Self-control  must  also  be  inculcated,  and  again  the  patient  mtwt  \tt 
tauglit.  He  must  learn  not  to  hv  upset  by  his  own  symptoms,  nottn  W 
awed  by  them,  but  to  treat  them  with  contempt  and  to  hold  his  emo- 
tions in  cheek.  8f>me  piitients,  figuratively  speaking,  kneel  down  before 
their  symptoms  and  worship  them  as  an  idol  on  an  altar.  To  speak  d'lr 
respectfully  of  one  is  to  insult  the  intlividual.  Isolation  is  here  of  %-alne, 
in  that  the  patient  is  not  subjected  to  disturbing  influences,  and  the.r 
fore  not  put  under  constant  strain,  and  for  many  other  reasons. 

Hydrotherapy  has  given  good  results,  and  when  facilities  are  at : 
it  may  be  used. 

Some  ctises  must,  on  account  of  their  weakness  of  character,  the 
egoism,  or  (extreme  cases)  the  shattered  condition  of  their  minds,  1 
blindly  led,  without  any  attempt  at  coniperation  on  the  part  of  phyi 
eian  and  patient.     For  such  cases  the  "  rest  cure"  may  l>c  suitable. 

It  is  rarely  of  any  use  to  force  patients,  but  rather  cure  mufll  , 
gi*a<lual.  Although  some  cases  rapidly,  almost  suddenly,  recover,  it  | 
not  usual. 

The  possibility  of  cure  after  long  pcriotis  of  time  is  atteste«l  bv 
well-known  cases  of  hysterics  witli  paralysis  or  contractures  wl 
been  **  miraculously"  cured  at  Lunnles  and  other  places. 

On  the  lines  here  laid  down  a  systematic  plan  of  treatment  i<»T 
be  instituted  and   rigorously  carried   out  ;    and,  above  all,  the  iwt 
should  not  be  left  to  his  own  devices  ami  the  management  of  blT 
but  be  uiider  the  constant  iutiueuce  and  control  of  a  piiysician. 


SEASICKNESS. 

Bv  W.  OILMAN  THOMPSON,  M.  D. 


Syxon'YMS. — Naupathia  j  Kinesia ;  Motion-sickuess  ;   Mai    de  mer 
Trench) ;  Seek  rank  licit  ((xer.). 

Definition. — Soa.>iekness  is  the  nanit*  given  to  a  group  of  symp- 
Dms  charaeterizcHl  by  nausea,  vomiting,  great  mental  depression,  and 
more  or  lens  complete  bodily  exhaustion.  Vertigo  is  usually  present. 
Although  the  statement  may  not  be  unquestioned,  it  seems  best,  in  the 
light  of  present  knowledge  to  classify  seiusickness  as  a  neurosis  of 
motion.  Gih4m^  defines  it  as  "primarily  and  essentially  a  marine 
vertigo.'' 

Exioi/XiY. — The  suseepfihility  to  seasiekness  is  wellnigh  universid. 
^atural  exemption  existi>  in  i>nly  from  3  to  5  jier  cent,  of  all  travellers. 
ihon^says:  ''While  perhaps  5  in  every  100  persons  are  piiirtioally 
imune,  25  per  cent,  will  be  bat  little  sick,  60  \wt  cent,  a  great  deid  so, 
though  for  a  eompanitively  brief  pericwl,  while  the  remaining  10  will  be 
distressingly  ill  ;   1  or  2  of   these,  if  the  weather   he  eold  and  stormy, 
pcLSsage  long,  and  their   prior  condition   bad,  i)ecoming  eritieal."      He 
fliund  that  out  of  an  annual  average  enlistment  roll  in  theUniteit  States 
jjavy  only  5  per  cent,  became  sea-^iek,  and  during  fifteen  years  only  12 
Bien  were  seriously  enough   atfected    to    require   hospital   care.      The 
Hverage  duration  of  the  seasickness  was  but  three  days. 
^     Mitthm. — SetLsickuess,  as    implied    in    the  name,    is   brought  about 
essentially  by  the  unwonted  motions  impart<Hl  to  the  body  when  at  sea, 
but  an  iclentieal  condition  may  arise  in    sensitive   persons    l>y  similar 
motions?  produced  in  other  ways.     Thus  "  e4ir-siekness  "  is  very  common 
»in  this  countrj',  especially  among  women  and  eliildren  of  from  four  to 
Kwelve  years  of  age.     Car-sickness  is  eomnnmly  produced  by  riding 
Htockward  in  an  ill-ventilated  rsnlway  car  which  is  going  at  rapid  rate 
^iround  -iiarjy  curves.     It  is  accentuated  l>y  the  use  of  the  eyes,  either 
in  viewing  stationary  objects  (uit  of  the  wiudinv  which  seem  to  Ijc  mov- 
ing ur  by  fixing  the  eyes  u|Kjn  a  printed  page.     In  some  instances  car- 
sickness  becomes  so  serious  an  atHiction  as  to  pnictically  intenlict  the 
taking  of  long  joiirneys  by  rail.      Tliose  who   have  car-sickness  are 
usually  also  made  ill  at  sea. 

Symptoms  akin  to  those  of  seasickness  are  experienced  by  many 
persons  who  travel  repeateilly  in  the  nuMlern  ijuickly-falling  **  express" 
elevators,  although  here  tlic  expi)sure  is  but  mumentary  and  the  symp- 
toms may  not  proceed  beyond  vertigo  or  nau.'^'a. 

Other  forms  of  motion,  such  as  are  derived  from  a  child's  "seesaw" 
*  TuraitUth  Century  Piad.  of  Med,,  vol.  iii.  p.  176.  '  Loe.  oiL 
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or  "  swing,"  whirling  in  a  "  merry-go-round,"  etc.,  are  very  apt  to  pro- 
duce seasickness  in  adults.  The  up-and-down,  rapid  motion  of  tobo^n 
sliding  may  give  rise  to  a  "  sinking "  sensation,  vertigo,  nausea,  etc. 
Rapid  whirling  of  the  body  in  a  constant  direction  will  do  the  samei 

Admitting  some  unwonted  form  of  motion  as  the  primary  cause  of 
seasickness  in  the  great  majority  of  cases,  it  remains  to  discover,  if 
possible,  in  what  manner  the  motion  acts  upon  the  body  to  produce  the 
peculiar  complex  of  symptoms. 

Constant  effort  to  maintain  equilibrium  when  the  body  is  suddenly 
thrown  out  of  balance  becomes  extremely  wearisome,  and  the  exagge- 
rated muscular  tonicity  which  results  is  probably  not  without  some  iflSu- 
ence,  although  it  by  no  means  explains  all  the  phenomena  of  seasickness. 
In  severe  cases  the  repeated  acts  of  vomiting  produce  complete  lack  of 
tone  in  all  the  muscles,  and  yet  the  vomiting  may  continue  indefinitely 
thereafter.  It  will  be  recalled  that  before  the  days  of  anaesthesia  em- 
etics were  given  prior  to  surgical  operations  to  produce  muscular  re- 
laxation. 

Van  Valzah  ^  believes  in  a  mechanical  h}'per8emia  of  the  nerve  cen- 
tres, due  to  exaggerated  tonicity  of  the  muscles  used  in  maintaining 
equilibrium,  which  empties  the  intramuscular  veins.  In  opposition  to 
this  view  is  the  fact  that  in  tetanus,  tetany,  hydrophobia,  and  other  forms 
of  spasm  of  the  skeletal  muscles,  which  is  often  much  grater  than  in 
seasickness,  muscular  tension  does  not  produce  the  condition  under  dis- 
cussion. This  author  also  differentiates  an  ansemic  variety  of  seasick- 
ness, and  argues  that  the  whole  process  is  primarily  a  disturbed  sense  of 
equilibrium  and  of  position  in  space,  causing  vertigo,  consecutive  cere- 
bral anaemia,  and  cerebro-spinal  irritability,  with  the  attendant  gastric 
and  mental  symptoms. 

Observations  of  the  facts  just  stated  in  regard  to  the  influence  of  body 
motion  in  producing  seasickness  have  received  various  other  explana- 
tions. An  old  theory,  which  merits  less  serious  discussion,  is  that  the 
fluid  in  the  semicircular  canals  of  the  ears  is  made  to  press  unequally 
upon  its  boundaries,  very  much  as  water  is  thrown  against  the  sides  of 
its  containing  cup  if  the  latter  be  made  to  swing  or  revolve  rapidly.  ^ 
this  manner  the  sense  of  equilibrium  is  disturbed,  space  perceptions  are 
distorted,  and  sympathetic  vertigo  and  gastric  disorder  result  (B^nard'). 

J.  A.  Irwin'  also  in  1881  wrote  in  favor  of  the  influence  of  the  semi- 
circular canals,  and  in  a  subsequent  paper,*  while  admitting  the  influence 
of  visual  impressions,  he  refers  again  to  kinesia  "as  a  disturbance  of  the 
special  function  of  equilibration  located  mainly  within  the  semicircular 
canals." 

Another  theory  is  that  of  Dastre  and  Pampoukis,*  who  made  an 
interesting  series  of  experiments  several  years  ago  to  determine  the  effwt 
upon  the  respiration  of  swinging  motions.  When  dogs  and  rabbits  are 
swung  rhythmically  their  thoracic  respiratory  movements  follow  the 
rhythm  of  the  swing,  but  become  out  of  rhythm  with  the  abdomi"** 
movements.     Moreover,  the  abdominal  viscera  are  thrown  alternately 

*  New  Ywk Med.  Joum.,  Aug.  13,  1892.        «  hude  mr  It  Mai  de  Mer,  Parifl,  1879- 
»  Lancet,  Nov.,  1881. 

*  "  The  Literature  of  Seasickness,"  N.  Y.  Med.  Record,  May  20,  1893. 

*  Annates  de  Physiologic,  norm,  et  pathol.,  v.  ii.  p.  277. 
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ag:iia^t  the  abdomfniil  walls  and  the  tliaphragni,    Tlie  pressure  is  otfset  to 

home  extent  by  a  reflex  partia!  contmetitui  of  the  ojipnsin^  miisek^s.    The 

authors  sugges-t  that  the  visceral  jires.siire  stimulate?;  the  Pacinian  bodies 

^Lof  the  mesentery,  thereby  exi'lting  not  «>trly  thr  nuMUticationii  in  respi- 

Biation,  but  the  .^^eiwition  of"  nausea  and  the  voniititi«j:. 

Brunton  *  has  shnwii  Ijowelo5cly  the  respiratory  and  voniititig  eentres 
are  associated.  Hyfjervenosity  of  the  respiratory  centre  often  prwlnces 
nausica  and  voniitiojj:,  aiul  the  favorable  biHuenee  upon  seasiek  patients 
of  getting  tiiem  into  tlie  fresh  air  and  eorniu'lling  them  to  take  repeated 
deep  inhalations  is  an  every-day  exywrienee. 

In  cases  where  the  stuniaeh  is  tilled  in  (lart  with  fluids  and  in  part 

^  with  gases  of  indigestion  the  motions  descrilsed  will  change  the  ^wsition 

Kof  fluid  in  the  stomach  in  such  manner  as  possibly  to  irritate  tlie  gastric 

■mucosa  and  ejiuse  vomiting.     Yet  seasickness  is  equally  comnuui  when 

the  stomach  is  wholly  empty.     Currie  attributed  seasickness  to  the  pres- 

■L  sure  «iused   by  the  intestines  and  other  abdominal  viscera   ag;yost  the 

Jdiapliragm.     Gilchrist    found    the  cause   in  similar  ostnllations   rd'   the 

brain,  which  excite  central  nerve  irritation  that  radiates  outwarel  along 

peripheral  nerves  ;  and  8k inner*  adds  to  this  view  the  uieehanieal  dts- 

» placement  of  the  viscera  and  of  the  blood  in  its  vascular  distributiou. 
The  result  is  a  neurosis  of  the  sympathetic  nerves  of  the  heart  and  ves- 
^Is,  ending  in  general  vascular  paresis  anil  eonsetpient  reduced  arterial 
pressure. 

An    explanation   which,   to    me  at    least,  seems  most    plausible  in 

counting  for  many  cases  is  that  the   liver,  being  by  fur  the  heaviest 

riscib*,  and  being  not  so  firmly  attached  but  that  it  is  capable  of  an  up- 

fcnd-<iown  movement  of  from  one  to  three  inches  in  active  breathing, 

inires  a  different  momentum  from  the  rest  i>f  the  IwKly  or  fntm  that 

Its  immediate  environment,  and  by  this  momentum  it  tends  t<i  slightly 

continue  its  motion  beyond  that  of  other  organs.    In  this  numner  it  is  led 

»to  press  upon  or  drag  or  irritate  the  solar  and  splanchnic  plexuses,  tVom 
vhich,  by  reflex  sympathetic  nerve  mechanisms,  the  various  symptoms 
of  seasickness  are  initiated.  In  support  of  this  hypothesis  is  the  fact 
that  in  almost  all  ciises  it  is  the  long  downward  *'  swoi>p  "  of  tlie  body, 
a<  in  a  dwp  roll  at  sea,  the  downward  rush  of  an  elevator,  the  descent 
of  the  swing,  which  pnMlnees  (he  w<u*st  sensiitions.  I  know  of  no  better 
illustration  than  the  feeling  priKlueed  in  many  by  the  rapid  descent  of  an 
elevator  which  is  suddenly  cheek«"d  and  made  to  return  to  the  floor 
above.    One  can  almost  imagine  feeling  the  liver  continuing  its  descent. 

•  Martin  and  Howell  note,  in  confirmation  of  the  theory  of  vIstM-ral 
displacement,  that  recovery  frttrn  seasickness  is  r>ften  aee<^im[»anitHl  by 
tenseness  of  the  abdominal  wall,  caused  by  the  endeavor  of  the  muscles 
to  restrict  the  free  play  of  the  viseeni. 
H  The  conception  of  position  in  space  is  largely  dependent  upon  the 
W  experience  of  muscular  co-ordination  and  of  the  muscle  .sense.  Dis- 
turbance of  this  taculty  is  believed  by  many  to  be  causative  of  seasick- 
ness (MoiLMsoir^  ). 

Joking  motions,  .such  as  riding  over  a  very  rough  road  in  a  vehicle 

'  Phnrmfu^agy  and  TlierapfuHn,  p.  323. 

* "  Recent  Studies  in  Naupnthia  or  Seasickness/'  N.  Y.  Med.  Joum,,  1893. 

•  ly  .yful  tU  Mer  et  U  Sem  de  r  E«pa4x,  Paris,  1889. 
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witliout  springs ;  jarring  motions,  such  as  those  produced  by  eardiqnake 
shocks ;  and  swaying  motions,  such  as  are  experienced  in  camel-riding,— 
are  all  common  sources  of  seasickness  in  the  hypersensitive.  A  projected 
French  army  camel  corps  was  abandoned  on  account  of  the  seasickness 
experienced  by  the  soldiers. 

As  a  general  rule,  in  those  who  are  affected  by  motion  the  resulting 
seasickness  is  proportional  to  the  extent  and,  up  to  a  certain  point,  the 
duration  of  the  motion,  but  those  who  have  become  accustomed  to  ooe 
form  of  motion  at  sea,  such  as  pitching,  may  be  again  made  ill  by  the 
totally  different  form  of  rolling,  etc. ;  and  in  many  persons  the  jarring 
of  the  screw  of  a  steamer  is  an  additional  factor.  Sea&ring  men  who 
have  not  been  seasick  for  years  may  suddenly  become  so  in  an  unusuall? 
severe  storm  or  when  some  unwonted  circumstance  combines  with 
exaggerated  ship  motion  to  unbalance  them. 

Vimial  I}isturba7ice8. — Many  of  the  well-known  normal  optical 
phenomena  have  been  cited  as  factors  in  producing  seasickness.  The 
visual  impression  of  instability  of  objects  sliding  and  moving  oat  of 
place,  the  persistence  of  motor  images  upon  the  retina,  and  their  subse- 
quent overlapping  the  field  of  stationary  objects,  are  all  believed  to  con- 
tribute in  many  cases  to  the  sickness.  The  late  Graily  Hewitt  ^  attrib- 
uted all  seasickness  to  primary  visual  disturbances.  It  cannot  be  said, 
however,  that  such  distortions  of  accustomed  \nsual  impressions  are 
always  provocative  of  seasickness,  for  viewing  the  undulations  of  the 
sea  from  the  shore  does  not  excite  them.  In  the  case  of  car-«ickness  it 
is  the  body  which  is  moving  while  the  objects  external  to  the  car  are 
mainly  stationary.  In  mal  de  meVy  however,  not  only  the  body,  but  all 
external  objects,  seem  to  be  moving,  and  the  psychic  effect  is  undoubt- 
edly to  intensify  the  feeling  of  insecurity  of  the  body  by  seeing  fiuniliar 
objects  in  distorted  positions. 

The  blind  are  often  seasick,  and  attempts  to  keep  patients  who  are 
apt  to  be  very  sick  blindfolded  at  the  commencement  of  a  voyage,  in 
order  to  abolish  visual  confusion,  have  not  proved  satisfactory. 

In  the  article  upon  "  Gastric  Neuroses  "  in  this  System  *  Stockton  and 
Jones  state  that  "  one  of  the  most  prolific  causes  of  functional  gastric 
disturbances  is  eye-strain,  and  almost  any  neurosis  may  be  induced  by 
it,"  but  near-sightedness  and  other  abnormalities  of  vision  do  not 
influence  the  general  phenomena  of  seasickness  one  way  or  the  other, 
and  both  men  and  animals  confined  below  deck,  and  away  from  all 
moving  objects  and  the  sight  of  the  sea,  suffer  alike  from  the  malady. 
It  may  be  equally  severe  in  the  blackest  night  or  in  the  glare  of  the 
sun. 

Psychic  Infltiences. — In  persons  of  highly  sensitive  nervous  oiganija- 
tion  the  over-stimulation  or  fatigue  of  any  special  sense  is  sometipcs 
provocative  of  vomiting.  High-pitched,  rasping  noises,  flashes  of  ligl»*j 
disgusting  sights,  stenches,  etc.  may  all  excite  it.  In  many  persons 
an  attack  of  seasickness  will  be  precipitated  at  sea  by  the  smell  of 
food,  by  even  the  thought  or  suggestion  of  it,  as  in  reading  a  m^nu,  etc, 
or  by  the  sight  or  sound  of  others  vomiting.  In  persons  who  are 
always  severely  ill  at  sea  the  mere  recollection  of  past  experience  may 
develop  seasickness,  although  the  vessel  be  moored  to  the  wharf. 
1  BrU.  Med.  Joum.,  1892.  «  VoL  III.  p.  111. 
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^lartialis  reports  the  case  of  a  woman  made  .seasick  by  watching  a 
ftying  lamp,  and  Johard  mentioned  the  oceurrciicc  of  the  malady  in 
a  woman  while  looking  at  a  vivicl  painting  of  tljc  sea.  Rosse  rei'ers  to 
seasick ner^^s  caused  by  the  sound  of  a  boatswain's  whistle,  and  Gihon 
mention.s  a  ease  caused  by  reading  «'xeeedinjjly  vivid  nautical  [lietores, 
aii<l  one  of  a  naval  oftie<'r  nnule  seasick  by  receiving  ord<:'rs  to  return  to 
sea  ;  but  such  extreme  examples  belong  rather  to  tlie  domain  id'  hysteria, 
and  are  scarcely  to  be  adniittcil  as  evidence  in  explaining  tlie  sutfieiently 
manifold  phenomena  of  seasickness. 

Even  those  who  have  spent  their  lives  as  seafaring  men  may  from 
time  to  time  suffer  from  seasickness.      Lord   Nelson  was  a   familiar 

(example  of  this,  and  unusual  causes  may  from  time  to  time  aifect  such 
•persons,  as,  for  example,  the  case  of  Gihon,'  who  relates  how  after 
twenty  years  of  immunity  fnmi  seasickness  while  at  sea  as  a  naval  officer, 
lie  became  seasick  while  eating  on  a  vessel  which  was  makKhtmus  from 
a  cargo  of  bone  phosphate. 
Strong  mental  cnioticui,  other  tliau  that  generated  through  the  simple 
causes  aljove  recited,  is  often  said  to  be  responsible  for  seasickness. 
Extreme  depression  or  worry  or  despondency  may  inchice  it,  but  the 
influence  of  dread  of  the  sea  and  of  terror  is  mucii  exaggerated.     The 

» latter,  in  fact,  is  often  curative,  as,  for  example,  the  fear  generated  in  the 
fieice  of  shipwreck  or  fire  at  sea. 

Orereathiff  and  -drlnfdnf/  prove  fruitful  sources  of  seasickness,  whether 

indulged  in  before  g<jing  nn  Imard  tlie  vessel  or  at  any  time  during  the 

Kvoyage.     The  strong,  pure  sea  air  greatly  stimulates  the  apjM.'tite,  and 

'many  persons  eat  and  drink  twice  as  much  at  sea  as  they  do  ujxni  land. 

This,  combined  with   indo!<*nce,  produces  indigestion  and  renders  the 

stomacli  ranch  more  liable  to  nausea  from  slight  causes. 

Tobacco,  even  in  those  habituate*!  to  its  use,    may  excite   nansea  by 

» disturbing  still  more  the  equilibrium  of  an  tmljalanced  nervous  system. 
I^oul  air,  whether  simply  malodorous  or  distinctly  noxious,  has  a  very 
potent  influence. 

CfrnMipation  is  a  strong  predisjKising  factor.  I  have  seen  many  eases 
of  persons  who  are  not  at  all  sick  at  sea  for  tlie  first  three  or  four  days, 
but  who  suddenly  become  so  aftor  ]m)longed  constipation,  which  results 
in  part  from  the  sfMi  air  ;  in  part  from  the  overeating  which  the  bracing 
^air  invites  by  stimulating  the  apiM^tite  ;  in  part  also  fnim  lack  of  exer- 
■  cise.  On  a  long  voyitge  repeated  wcurreucc  of  constipation  is  apt  to  be 
followed  by  renewed  attacks  of  seasickness. 

Af/e. — Infants  in  arms  an«l  children  under  three  or  four  years  of  age 
are  usually  free  from  sickness  at  sea.     It  should  be  remembered  that  rm'k- 

»ing  motions  are  chiefly  used  in  lulling  infants  to  sleep,  and  young  children 
are  not  subjei'ted  to  many  of  the  (-auses,  like  overfeeding,  psychic  influ- 
ences, etc.,  which  disturb  adults,  and  they  are  much  more  accustomed  to 
r  disturbances  of  eipjilibriom — bending,  stixiping,  rolling,  etc. — in  their 
[play. 

At  the  opposite  extreme  of  life  seasickness  Iveeomes  less  common  and 
[severe,  fortunately  tor  those  whose  blomlves'^els  are  highly  athcrom- 
Imtous. 

Blood'pr ensure, — The  theory  that  irregularities  in  barometric  pressure 

•  Tvxnlkth  Cenlurif  Pixiel.  of  MixL,  vol.  iii.  p.  184. 
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caused  by  wave  movements  react  upon  the  expansion  of  the  kiger 
bloodvessels  is  clever,  but  improbable,  and  is  ably  controverted  by  Gihon' 
and  Brewer.  Moreover,  aeronauts  are  subjected  to  much  greater  sud- 
den variations  in  atmospheric  pressure  without  the  occurrence  of  nausea. 

Idiosynerasies  too  numerous  to  mention  play  an  important  role.  One 
of  the  most  confirmed  dyspeptics  I  know,  a  gentleman  past  seventy 
vears  of  age,  eats  heartily  and  with  impunity  almost  everything  set  before 
him  at  sea.  Many  persons  can  eat  and  apparently  digest  f(K>d  at  sea, 
such  as  welsh  rarebits,  pastry,  nuts,  etc.,  which  they  are  never  able  to 
take  at  home. 

Some  persons,  who  are  never  affected  in  small  yachts,  are  always  sick 
on  large  steamers,  possibly  because  of  the  difference  in  motion  and  the 
reassuring  sight  of  land  obtainable  from  the  smaller  craft.  But  others 
have  exactly  the  opposite  experience,  and  conditions  which  have  repeat- 
edly caused  seasickness  may  suddenly  fail  to  do  so  without  known 
cause. 

Conclusion. — In  concluding  the  discussion  of  the  etiology  of  seasick- 
ness the  following  propositions  seem  justified : 

1.  Seasickness  is  not  explained  upon  any  single  theory. 

2.  The  majority  of  cases  are  primarily  due  to  disturbances  of  equi- 
librium of  the  viscera,  chiefly  the  liver,  thereby  causing  reflex  nervons 
irritation. 

3.  Other  cases  originate  in  optical  impressions  from  seeing  moving 
objects  in  unwonted  positions,  which  through  direct  reflex  action  or  fetigue 
of  the  visual  apparatus  give  rise  to  the  symptoms. 

4.  Muscular  fatigue  from  increased  muscular  tension  (tone)  in  the 
efforts  to  preserve  equilibrium,  or  from  unconscious  effort  to  adapt  the 
respiratory  rhythm  to  the  rhythm  of  the  unaccustomed  motion,  must  be 
reckoned  as  a  cause  of  seasickness  in  some  cases. 

6.  Contributory  factors  of  great  importance  are  overeating  and 
-drinking,  smoking,  constipation,  foul  air,  especially  with  bad  odorsi 
many  psychic  impressions,  and  idiosyncrasies. 

Obviously,  any  or  all  of  these  factors  may  operate  in  combination  in 
the  same  individual. 

Symptoms. — The  typical  symptoms  which  belong  to  the  malady  sea- 
sickness are  :  Nausea  and  vomiting,  nervousness,  malaise,  headache, 
prostration,  vertigo,  and  syncope.  In  prolonged  cases  other  more  seri- 
ous symptoms  su]>ervene,  such  as  protracted  constipation,  haematemesU, 
extreme  emaciation  and  collapse,  involuntary  passage  of  urine  and 
faeces,  or  anuria.  Exceptionally,  convulsions  have  occurred,  and  sugar 
has  been  found  in  the  urine  (Rosse). 

Nausea  a7i(l  Vomithig. — Clinically,  seasickness  is  manifested  in  » 
variety  of  ways.  There  are  those  who,  without  preceding  nausea,  vonnt 
a  few  times  and  are  well  again.  Such  are  usually  robust  or  plethoric 
subjects.  Others,  less  fortunate,  are  incessantly  nauseated,  and  have  all 
the  symptoms  except  vomiting,  which  they  endeavor  to  induce  vX 
relief.  Still  others — and  these  are  usually,  though  by  no  means  alwaySi 
neurasthenic  subjects — ^become  so  violently  ill  with  both  incessant 
nausea  and  vomiting  as  to  be  utterly  prostrated.  Such  attacks  often 
begin  at  once  on  going  to  sea,  but  they  may  come  on  more  gradually^ 

^  LoccU. 
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with  increasing  severity,  after  several  days  of  immunity.     Anorexia 

»Biul  miilaiso,  sonu^timcM  i^hilliness,  a  t'oiil  tun«rue,  eon^^tipation,  flight 
dizKine!«s,  and  irritability  luv  premonitory  symiilom>  wliieh  arc  often 
euceeediHl  by  iucretising  nansca,  retching,  and  vomiting.  At  tir*<t  the 
vomiting  causes  prom]>t  relief,  and  in  the  mildest  eases  this  is  jwrma- 
nent.  but  much  oitciier  the  synijitoins  rcttini  in  half  an  h(>tu\  and  the 
whole  process  is  rcpeatetl  agaiti  antl  agiiiri  until  the  patient  no  lunger 

Irecnpemtes  between  the  acts  of  emesis.     At  first  strong  mcntali  etfitrts 
ti>  >%'ard  off  the  vomiting  may  suceeed,  but  in  sueh  eases  a  violent  tit  f>f 
vomiting  may  surprise  by  its  suddenness  even  the  patient  liimself^  wlio 
without  premonition  easwides  over  the  first  thing  at  hand.     Salivation 
is  exeiteil,  and  the  taste  in  the  mouth  has  the  bitterness  of  gidh 
Pn>tnieted  vomiting  is  both  distressing  and  tlaagerous.    The  abdomi- 
nal muscles  beeome  tender  and  sore  from  repeat(Hi  strain.      I  have  seen 
^  htenuitemesis  occur  on  the  second  day  from   intense  eongestiou  of  the 
■  stomach  and  violent  efforts  at  retelling.     In  severe  eases  bile  is  tjeeted, 
^  and  the  contents  of  the  small  intestine  have  been  found  in  the  vomitus. 
The  nausea  and  vomiting  previ-nt  sleep,  and^  as  no  fo(«l  is  retained  and 
often  no  tluitb  emaciatitju    may  beeome  extreme.     The  straining  ei!brt8 
i       inay  cause  rupture  of  bloodvessels  which  happen  to  l>e  already  weak- 
^■ened  by  disease.     The  repeated  emptying  of  the   stomach  results  iu  a 
^considerable  loss  of  tliitd  which  cann<}t  be  replaced,  and  hence  thirst  is 
complained  of,  though  tlie  [jatient  may  dread  to  swallow  that  which  is 
sure  to  be  promptly  ejected  again.     A  diminution  of  tlie  urine  from  a 

teimilur  reason  is  noti^i  in  extreme  eases.  , 

I  \rrGOHS  and  Mi'ntdf  Si/iitjitomn.—luU'ni^v,  racking  headache,  usually 
frontal,  "  liglit-heaiktlness,"  mental  utirest,  apathy,  and  extreme,  depres- 
pion  of  spirits  and  a  desire  to  be  alone  tin'  early  symptoms.  A  feelings 
<jf  dulnessand  drowsiness  is  also  common,  especially  among  those  who 
do  not  vomit  promptly.  Light  cu>JttHnary  !-ounds  ami  eust«»(oary  mlors, 
like  those  of  fotui  coftking  or  tubacco,  U'come  alike  oU'eosive.  The 
jiatient  gmws  irritable  and  morose.     As  nausea  ru-  vomiting  continues, 

» mental    hebetude    succeeds    the   ccmdition    of   irritability,  and    this    is 
attributed  to    the   cei^'bral   amemia   succeeding   hyj>enemia.      Hopeless 
despondency  ensues,  the  ptitient  utterly  disregards  jwrsftnal  appearance 
H  antl  habits  of  eleunliness,  and  ^ays  he  longs  to  die,  although  suicide  lias 
^f  almost   never   Ix^en   attempted  from    this    cause.       In   extreme    eases, 
Gihon  *  writes,  '*  motliers  lose  every  sentiment    of   maternal  alfeetion, 
and    modest    women    all    sense    of  shame,    exj>osing   themselves    with 
^H  the    most    reckless  abandon ;    and    I    know   of    instances  where    they 
^  have  submitted  to  sexual  approaches  fur  which  they  afterward  suttered 
the  keenest   remorse."      Surely,  no    other  malady  may  so   strikinglv 
obliterate   all    moral   sense    by  a    few  hours   of  intense    disgust  with 
life;  and  another  curious  feature  is  that  the  mental  symptoms  depart  as 
soon  as  there  is  decided  improvement  in  the  physical  eonaition,  and  often 
diaap|)ear  even  more  suddenly  than  they  began.     Reynolds^  reported 
three  cafies  of  temporary  insanity,  and  Rosse  another,  caused  by  sea- 
^m  sickness. 

H       The  utter  demoralization  prcKhieed  by  the  attack  is  very  eharaeteristio, 
~  and  has  been  made  the  butt  of  much  innocent  satire.     For  the  time 


'  Xoc,  CI/.,  p.  180. 


>  LancrL  1884,  i.  1161. 


666  SEASICKNESS. 

being,  friends,  home,  everything,  is  forgotten  in  the  wretchedness  whidi 
makes  life  itself  seem  insupportable.  This  is  particularly  true  of  those 
cases  in  which  nausea  is  unrelieved  by  vomiting  or  predominates,  and 
it  is  highly  typical  of  seasickness.  Other  forms  of  repeated  vomitiDg, 
such  as  may  accompany  cardiac  or  renal  disease,  gastric  ulcer,  and  the 
like,  are  often  free  from  the  extreme  mental  depression  of  true  mal  de 
mer.  The  explanation  is  in  part  furnished  by  the  fact  that  with  a  long 
voyage  in  prospet^t  there  seems  no  possibility  of  abatement  of  the  mis- 
ery, and  the  mind  is  disturbed  witn  the  future  as  well  as  the  present 
The  sight  of  land  often  has  an  immediate  curative  effect,  although  the 
ship's  motion  may  be  increasing. 

Mental  diversion,  anything  almost  which  arrests  the  attention  from 
the  absorbing  contemplation  of  the  nausea  and  misery,  may  be  curative. 
Thus  I  have  seen  the  sudden  stoppage  of  the  engines  of  a  steamship  in 
mid-ocean  bring  many  to  their  feet  cured  (who  had  previously  felt  too 
ill  to  stir),  in  the  fear  that  a  collision  or  other  serious  accident  ms 
impending. 

Vertigo  and  Syncope. — Modem  writers  lay  much  stress  upon  vertigo 
as  essential  in  seasickness,  and  as  often  pi-eceding  and  causing  the  vomit- 
ing. While  this  is  true  of  many  cases,  it  is  not  invariably  so,  and  the 
vertigo  when  present  may  be  merely  the  sequel  of  weakness  from 
vomiting  and  the  attendant  vascular  depression.  In  mild  cases  it  is  often 
not  true  vertigo  or  dizziness  which  is  present,  but  an  intense  feelii^ 
located  in  the  epigastrium  which  the  patient  describes  as  one  of  "  hollow- 
ness,"  "  sinking,"  "  faintness,"  etc.  There  may  be  craving  for  food  or 
drink,  which  is  instantly  vomited,  or  the  mere  sight  of  food  may  excite 
protracted  emesis. 

True  syncope  sometimes  occurs,  though  this  is  less  common  than  ve^ 
tigo  in  early  or  mild  cases,  although  common  enough  later  from  physical 
exhaustion.  The  pulse  becomes  feeble,  rapid,  sometimes  intermittent; 
the  heart  sounds  are  weak  ;  the  vessels  are  relaxed,  and  the  extremities 
are  cold  and  bluish,  perhaps  bathed  in  clammy  perspiration.  The 
voice  is  feeble,  and  the  features  are  strikingly  pallid ;  no  fever  is  present 
The  feebleness  of  the  circulation,  combined  with  vertigo,  the  loss  of 
equilibration,  and  the  inability  to  take  food,  all  combine  to  produce 
muscular  exhaustion.  The  gait,  at  first  tottering,  soon  gives  way  com- 
pletely, and  the  patient  sinks  down  anwhere  exhausted,  often  helplessly 
lying  in  a  pool  of  his  own  ejecta. 

Sequel.^:. — The  vast  majority  of  patients  are  cured  as  soon  as  thev 
set  foot  on  land,  and  proceed  at  once  to  gratify  a  ravenous  appetite  and 
forget  all  their  previous  miseries.  In  some  cases,  however,  more  espe- 
cially among  women  and  victims  of  neurasthenia,  certain  symptoms 
persist  after  landing.  It  is  very  common  for  some  instability  in  gut  or 
confusion  in  walking,  as  if  the  ground  were  rolling,  to  last  for  a  few 
hours,  and  the  headache  and  vertigo  may  last  for  days  or  in  exceptionu 
cases  for  weeks  after  landing.  Rarely  vomiting  continues  on  shore,  and 
]>atients  may  become  more  and  more  pra*<trated,  and  finally  die  froo 
asthenia.  Fortunately,  but  very  few  cases  of  this  kind  have  been  reconW- 
In  an  otherwise  healthy  woman  of  thirty  years  whom  I  have  lately  seen 
vomiting  persisted  for  three  weeks  after  a  brief  European  voyage,andn 
was  a  full  month  before  the  vertigo  and  prostration  were  completely  over* 
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come.  On  an  exceptionally  long  voyage  to  Australia  a  case  has  been 
known  to  last  for  six  months. 

Danfirers  of  a  Sea-voyaffe. — Fatal  cases  are  not  unknown.  Fordyce 
Barker  reported  3  such,  1  patient  having  died  from  inanition  two  days 
after  landings  and  the  2  others  died  from  exhaustion.  Andrews  reported 
4  &tal  cases,  Gonin  2, 1  of  which  was  caused  by  hsematemesis,  and  there 
have  been  a  few  others. 

Victims  of  certain  maladies  ought  on  no  account  to  hazard  a  sea  voy- 
age if  there  be  any  likelihood  of  suffering  from  severe  vomiting.  Fore- 
most among  such  diseases  are  those  in  which  the  effort  and  straining 
of  violent  retching  are  liable  to  produce  vascular  rupture.  Aneurysm, 
advanced  arterio-sclerosis  or  atheroma  (from  danger  of  cerebral  hemor- 
rhage or  cardiac  dilatation),  heemoptysis,  hsematemesis,  or  gastric  ulcer, 
rupture,  advanced  cardiac  valvular  disease, — ^are  all  imperative  contra- 
inaications.  Epileptics  are  said  to  be  made  worse  by  seasickness.  The 
vomiting  of  early  pregnancy  is,  strangely  enough,  sometimes  improved 
by  it,  and  abortion  is  rarely  induced. 

This  is  not  the  place  to  discuss  the  advantages  of  a  sea  voyage,  but 
it  may  be  appropriately  stated  that  it  is  a  peculiar  fallacy  that  seasick- 
ness 18  beneficial  in  "  biliousness  "  and  other  complaints.  The  sea  air, 
rest,  change  of  scene,  and  freedom  from  responsibilities  and  cares  are 
the  real  beneficial  agents,  and  it  is  not  necessary  to  go  through  a  siege 
of  miusea  and  vomiting  to  profit  by  them  to  the  maximum  extent. 

Treatment. — Prophylaxis. — Many  attempts  to  avoid  seasickness 
have  proved  complete  failures.  Such  are  swinging  staterooms,  specially 
constructed  v^essels,  going  at  once  to  bed  and  lying  down  before  the  vessel 
leaves  the  dock,  remaining  blindfolded,  the  practising  of  swinging  mo- 
tions before  sailing,  etc.  Many  drugs  have  been  recommended,  like  the 
bromides,  to  be  taKcn  for  a  week  before  sailing,  but  they  usually  serve 
to  disorder  digestion  and  make  matters  worse.  1  have  seen  patients  who 
had  dosed  themselves  with  patent  bromide  preparations  until  they  induced 
a  state  of  bromism  which  added  greatly  to  their  illness,  but  occasionally, 
when  properly  prescribed,  the  bromides  are  not  without  prophylactic 
valne.  They  help  some  people  very  much  at  times,  fail  in  the  same 
persons  at  other  times,  and  fail  completely  in  the  majority  of  cases. 
Datton  *  employs  a  mixture  of  bromide  of  ammonium  with  spirits  of 
chloroform  and  aromatic  spirits  of  ammonia,  to  be  taken  for  three  or 
four  days  before  sailing,  with  the  object  of  calming  the  central  nervous 
system. 

Chlorobrom,  recommended  by  Chartcris,'  is  a  palatable  compound 
containing  J  drachm  each  of  chloramid  and  jiotassium  bromide  to  the 
ounce. 

There  are,  however,  certain  simple  precautions  which  are  helpful,  if 
not  infallible,  to  many.  Such  are — avoiding  fatigue  and  worrj^  before 
starting  upon  the  voyage ;  eating  the  simplest  food  for  several  days 
previously  ;  lying  down,  but  kee])ing  in  the  fresh  air  on  board  ship,  and 
naturally  in  a  part  of  the  vessel  free  from  odors  and  excessive  motion 
or  jarring  ;  avoiding  looking  at  the  water  or  straining  the  eyes  in  any 
manner  ;  eating  often  at  sea  and  but  little  at  a  time,  and  avoiding  taking 
moch  fluid  at  one  time.  The  wearing  of  belts  and  abdominal  lacing 
>  8ta$ielmfu,  Oau$e,  Treatmmtj  eU.,  Plvmoutb,  1890.  '  Lancet,  Mar.  6, 1892. 
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may  help  some  jyersoiis  bysnpimrtiiipr  the  viseora,  but  as  a  rule  tlipy inter-] 
IVre  with  tVtX'  nspiratory  movements,  and  kMJse  ehithing  is  muc^h  Jwiuf.  1 
Faradization  and  massage  of  the  stomach  are  alike  useless,  ami  rank] 
with  hypnotisni  as  ptwsible  mind-etire?!  of  very  unfertain  effect, 

Miyficinai  Trcafment. — As  a  rule,  the  less  medicine  taken  the  lietttr,! 
althougli   the   remedies  whieh  have   been  larnhHl    a^   specifies  arc?  !o©i 
nninerou:?  for  mention.     In  general,  the  treatment  should  be  stimulatingj 
and  suj)ix>rting  to  the  circulation,  rather  tiiaii  depressing  to  the  nefN'ouBJ 
system^  and  the  simplest  8e<iative8,  if  any,  should  be  used.     Such  rpme-J 
dies  as  ereawitte,  ehlonitbrm,  ether,  etc.  are  eoumionly  worse  than 
less,  and  phenaeetine  and  antipyrine  are  too  depressing.     Oxalate  «if] 
cerium  li  gn,  bismuth  -iO  gr.,  eodeiue  ^  gr.,  trional  15  gr.,  and  mcxlcratl 
doses  of  the  bromide  of  sodium  are  the  most  useful  sedatives  for  reliefl 
of  vomiting  or  headache.     Dan  vers  *  strongly  i\H*om  mends  an  effene 
cing  hydrobromate  of  eafteine,  and  Dnjardiu-Beaumetz  the  combine 
use  of  calfeine  with  sodium  salicylate.     The  citrate  of  caffeine  in  d(t- 
of  1-2  gr.  isausefid  remedy  tor  both  the  nervous  and  vascular  )iy*teni«,i 
A  coudjiruitiou  of  drugs  much  in  vogue  of  late  consists  of  atrwf»i«egr, 
yjLr,  hydrobromate  of  hyoseine  gr.  j^^,  nitrate  of  gtn»-ehnine  gr.  *^.  ^ 
Tliese  reraetiies  may  l>e  given  hy]>iMlermieidIy  two  or  three  timch  a  dafJ 
but  they  are  for  too  strong  for  indiserinilnMite  use  by  ]>atients,  and 
have   known  instances   of  dangerous    poisouiug  from  the  combinatioiti 
Strychuiue  and  catleiue  are  the  best  vascular  tonics  for  use  in  -> 

W.W.  Skinner*  believes  that  seasickness  folh>ws  lower  J 

tension,  Vicing  a  neurosis  of  the  sympathetic  nervous  system,  and  accord- j 
ingly  recommeutls  fc>r  its  treatment, 

^' .  At ropi n fB  su  1  phat i s,  gr.  j^  -  ^  ; 

8trvchuiua?  suljihatis,  gr.  -^  ; 

Aquffi  raenthfle  de8tillat«,  111  xv. — M. 

It  is  highly  important  to  thoroughly  evacuate  the  bowels.     Forth 
purpose  mild  salines  are  usually  I>est,  and  are  more  apt  to  be  retair 
Such  are  the  Rubinat  water,  less  objectionable  in  taste  than  many  bit 
waters,  Seidlit/  ]io\vders,  and  eflervescing  citrate  of  magneeda,  whicl^ ' 
usually  retained. 

If  nausea  is  constant  and  vomiting  does  not  follow,  it  is  well 
unload  the  stomach  of  its  fermenting  food  by  a  simple  emetic,  sucli 
Bait  in  lukewarm  water,  and  violent  non-productive  retching  i*  mt 
relieved  by  drinking  sufficient  hot  water  to  give  the  stomach  somcth^" 
to  contract  ujmn. 

External  ajiplications  are  useful  in  the  form  of  hot-water  bngs^H 
prepared  mustard  leaves  to  the  epig:istrium,  and  hot-water  bottles  to 41 
ieet.  Gilum  finds  alcohol  sj>onge  baths  useful,  and  regartls  the  \*a^0 
of  alcohol  in  the  jNitient's  stateroom  as  highly  sedative. 

Di^idic  Treafim^iit. — No  special  dietetic  system  is  ap])licablc  to  t^^ 
large  number  of  cases,  and  foo<ls  which  may  be  suited  to  a  f>atienl 
one  voyage  may  fail  to  be  retained  by  aufithcr.    Patients  who  anticip*"' 
severe  seasickness  do  well  to  live  simply  for  several  days  lieforc  (     " 
ing,  avoiding  all  richly  cooked  food,  desserts,  sweets,  etc.    Since  it  i8< 
>  Laneet,  1892.  '  Sm  York  Med,  Joom.,  Dec  8.  ! 
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lifficult  to  obtain  palat^Tiljile  final  id  foods  on  crowdwl  stt'iinicrs,  they  will 
io  well  to  provide  theniMolvi'^i  with  some  of  the  .simplest  funn.s  ot'  notirJsh- 
mcnt,  to  be  used  when  vomitiiig  i-ommenees.  8ueh^  for  example,  are — 
par»teurized  milk,  wliieh  will  keep  fresh  l*>r  six  or  seven  days,  :ind  which 
may  be  pancreatinized  at  time  lif  iisiutr,  or  diluted  with  equal  parts  of 
Viehy  or  lime  water,  or  taken  with  U*  ^a*ains  tjf  sotlium  hicarbimate 
and  3  grains  of  cerium  oxalate*  iu  the  tumblerful  ;  the  Swiss  milk  eun- 
denscd  and  canned  without  augar  will  keep  longer  and  is  Xi^ry  service- 
able ;  koiiniyss,  matzoon,  or  niatzol ;  clam  broth,  which  may  be  obtained 
bottle<l,  an«l  which  seems  alnutst  a  sjieeitic  for  nausea  in  some  causes; 
one  or  two  of  the  artificial  f«Hxls,  such  as  malted  milk  or  the  meat  prep- 
arations, such  as  somatose,  somatose  biscuits,  carntjgeu,  Mosquera's  beef 
meal,  etc. 

Some  patients  crave  sour  or  pungent  articles  to  relieve  the  constant 
bad  taste  in  the  mouth;  as,  tor  example,  plain  pickh's,  dried  ginger, 
sliced  lemon,  lime-juice  tablets,  all  which  are  aeceptable.  Tfie  jniee  of 
one  or  two  sour  oranges  or  lemons  squwzetl  into  iced  Vichy  or  Apol- 
linaris  water,  with  a  little  siipir  or  saccharine  and  a  pinch  of  bicar- 
bonate of  soda,  makes  a  most  refreshing  and  soothing  beverage.  Strong 
black  coffee  is  excellent,  and  is  beneficial  for  its  diuretic  action  and 
*tiraulatiog  effect  ujK.m  tlie  circulation.  The  extract  of  coffee  may  be 
lljarried   if  there  is  uncertainty  of  obtaining  good  eof!ee  at  sea. 

The  meat  extracts,  such  as  Liebig's  extmct,  Johnson's  fluid  beef, 
etc.,  while  not  containing  much  nutriment,  are  certainly  stimulating, 

Cid  are  to  be  recrornmendefl  in  some  eases.  A  form  of  beef  tea  is  now 
Id  at  the  grocer's  condensed  in  capsules  which  may  be  dissolved  in  a 
capful  of  hot  water. 

It  is,  however,  not  well  to  ingest  tew  much  soup  or  broth  at  once, 
for  if  there  be  much  motion  at  sea  the  weight  of  thetluid,  tipping  alxmt 
in  the  st<.>inach  as  the  vessel  rolls  and  pitches,  may  easily  aecentuate  tlie 
nausea.  For  this  reason  it  is  best  to  take  all  fluid  fViml  in  quantities 
not  exceeding  two  or  three  tablesptxmfuls  at  a  time,  if  need  be,  at  half 
hourly  inter\*als. 

It  ot\en  happens  that  patients  retain  dry  solid  ftvod  much  better  than 
fluids,  and  they  should  try  dry  stnla  crackers,  Huntley  and  Paltuer 
wafers,  lemi>n-2:ium'rsnaps,  zwieback,  and  chi]iped  smokeil  beef  which 
may  be  obtained  in  boxes  at  tlie  grocer*s  before  sailing. 

Many  patients  crave  cracked  ice,  but  it  should  be  taken  sparingly, 
or  elsf',  Ixicoraing  lukewarm  in  the  stomachy  it  excites  nausea. 

When  the  stomach  rejects  even  the  simj>le  articles  al)ove  enumer- 
ated, or  if  hfcmaiemesis  occurs  an<l  the  j>aticnt*s  strength  is  failing, 
recourse  must  \w  had  to  rectal  fee<liug  and  stimulation.  For  this  pur- 
pose psincreatjnized  milk,  meat  extracts,  and  brandy  should  be  used. 

If  alcoliolic  stimulants  are  indicated,  the  best  are  very  dry  cold 
cbarapagne,  weak  bramly  and  soda,  or  sparkling  Moselle.  As  a  rule, 
it  \A  not  desirable  to  tiike  much  alcohol  in  any  form,  and  no  non-diluted 
epirits  should  be  dnmk. 
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k  PARALYSIS  AGITANS,  AND  TREMORS  IN 
I  GENERAL. 

Synonyms. — Shaking  [rdhy  ;  Parkinson's  disease  ;  Paralysis  tremens, 
Tetnula,  palpitans,  jartitans  ;  Kigor  tremens  (Petorsou)  ;  Ger»  Schiittelali- 
nunir,  St'liuttelknimpf,*  Fr.  Pamlysie  acitantc, 

Deftnition. — Shaking  palsy,  firjit  adequately  describod  by  Parkin- 
K)n  in  1817,  is  a  ehronie  nenro.sis  characterized  by  rhythmical  tremar, 
X)n?iderable  muscular  rigidity,  and  some  weakness,  but  without  actual 
paralysis.  Tremor  and  rigidity  are  the  cardinal  symptoms  of  the  dis- 
ease. The  latter  gives  rise  to  the  peculiar  attitude  and  often  siugidar 
gait  (festination,  retn>pulsion,  etc.).  The  muscular  weakness  is  more 
apparent  than  real,  and  has  frequently  been  termed  pseudo-pandysis  by 
various  authors.  The  name  ]>aralysis  agitans,  therefore,  though  now 
too  well  established  by  usage  to  be  changed,  is  not  wholly  satisfactory, 
and  rigor  tremens  would  better  detine  the  syndrome. 

Etioujoy. — The  disease  is  essentially  one  of  hife  Itfe^  though  a 
number  of  cases  have  been  reported  as  having  their  tmset  between  the 
ages  of  seventeen  and  thirty  years.  In  by  far  the  greatest  number  the 
iiiiorder  begins  between  the  ages  of  forty  and  sixty,  but  particularly  in 
iie  latter  half  of  this  {KTiod.  A  diminishing  numlM^r  show  an  onset 
»et\veen  sixty  and  seventy  years  of  age,  and  a  very  few  have  their  I>e- 
^nning  in  the  succeeding  decade.  The  following  tabulated  collection 
»f  cases,  observed  by  myself  at  the  Vamlerbilt  Clinic  and  in  private 
jractice,  well  illustrates  the  relation  of  age  to  the  disease,  as  well  as  that 
1^  sex : 


Age  at  onset. 

30  to  40  .... 

40  to  50  .... 

60  to  GO  .... 

60  to  70  .... 

70  U>  80  .... 

Total  .... 


Malei. 


73 


FenuUes. 


42 


Total, 


115 


As  regards  sex,  it  will  be  seen  from  the  above  that  men  are  almost 
twice  as  frequently  affected  as  wonR^i. 

It  is  a  moot  question  whether  tierediiy  plays  any  particularly  ini port- 
en 
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ant  part  in  tlie  development  of  the  disonlrr.  Direct  heredity  is  certainly 
extremely  nire,  and  a  neuro{)atliic  basis  can  he  delermiiu*d  in  lew  llian  K) 
per  eent.  I  have  sren  hut  uiie  ease  of  direct  heredity,  a  fatlier  ami  nm, 
in  both  of  wliom  tlie  disease  Ijet^an  lietween  the  ages  of  thirty  antl  fom. 
In  the  ease  of  a  woman  in  whom  the  disease  had  progrc*:?ed  to  such  an 
extreme  deg;ree  that  there  was  irremediable  eontraetures  of  Ixith  Land* and 
both  feet,  and  in  whom  the  general  rigidity  was  so  great  that  locomotion 
was  impossible  and  speech  \*ery  dillieiilt,  a  brother  became  affected  with 
shaking  palsy.  This  seemed  to  me  not  to  show  an  hereditary  nature, 
hut  rather  a  eonditiftn  aoalogons  to  eomn^iinieated  in.sanity  and  imita- 
tive hysteria  major  and  imitative  elutrea.  There  liad  al\vay>  I M^m  n in- 
stant anxiety  on  the  hroiherV  part  lest  he  slionld  1k^  atilieted  Hki' lii> 
lister,  and  he  was  prone  to  watch  c<n!tinnally  for  the  apiK'amuee  of 
similar  symptoms  in  himself.  Perhaps  this  state  of  exj>ectanl  atteiitiim 
actually  led  to  the  dev<-ltipment  of  his  own  malady.  fcH)nie  supjxirt  U 
given  to  tiiis  idea  by  the  cases  of  a  hu^band  and  wife  nnder  my  obiter- 
vation  some  years  ago.  Tiie  wife,  aged  fifty-seven,  presentini  the  trjv 
ieal  symptoms  of  a  .shaking  palsy  of  four  years'  PtaiidinL'.  The  hnshaud, 
ten  years  older,  developed  while  he  was  under  my  trt^atment  a  tK-mor 
of  his  right  hand  precisely  like  his  wife's.  He  had  also  been  uiHlrf 
the  fear  of  being  affected  by  the  disease.  Gowers  mentions  one  caicili 
which  father  and  uncle  also  had  the  disorder,  one  where  the  sister W* 
affected,  and  three  where  one  parent  presented  the  same  s>Tnptonis, 

The  influence  of  ot'f'np((fi<m   is  assuredly  not  great.      UndoubtMly, 
the  majority  of  ea>es  are  from  the  cttmnion  walks  of  life.     If  ocen]>alioii 
has  any  distinct  relation  to  the  malady,  it  is  probably  such  pursuits  a*        I 
8uhje<it  the  individual  to  undue  ex]>osure  to  extremes  of  heat,  cold,  and 
dampness.     Thus,  among  my  <'as<'s  were  4  coachmen,  2  night-watchrucn^^ 
3  engineers,  1  iceman,  1    iroji-founder,  1  messenger,  and  9  4lay-ialK»relJ^H 
Two  men  developwl  shaking  palsy  almost  immediately  aftt;r  prolonged 
exjiosnre  in  a  great  snoA\storm. 

Probably  the  most  fretpient  exciting  causes  are  mental  stre<^,  tnkurot, 
and  ]>hysical  illness.     Amtiug  the  mrnfai  strains  which  give  rii?e  lo  ths 
disease  are  worry,  anxiety,  grief,  excitement,  and  sudden   fear.     In  xht 
case  of  an  illicit  distiller  the  malady  npjieared  sf>on  after  his  dij^overr, 
trial,  and  the  confiscation  of  his   pr(H>erty.     In  several   cn^es  domestic 
uuliappiness  was  assigne<l  as  a  cause.     One  woman  develo|»e<l  it  durii^ 
an  anxious  jKTiod  of  nursing  her  dying  mother,  one  from  seeing  her  s^on 
drfjwn,  and  another  during  a  jwhckI  of  Avorry  over  an  inebriate  »(m.    In 
one  man  the  disease  bcgtm  s<K>n  after  great  excitement  over  a  reP 
discussion.     Fright  is  not  infrc(|U<'nt!y  a  direct  pri'cursorof  the 
The  tremor  of  fear  in  these  cases  seems  to  |K'rsist  and  take  on  the 
raeter  of  paralysis  agitans,  and  a  notewurtliy  peculiarity  is  the  hn-a 
tion  often  observed  of  the  tremor  in  a  pjirlicnlar  limb  when  it  is  c«>inci- 
dently  affected  witli  the  emi>tional  shock.     Thi>  is  especially  jjjown  in 
cases  where  ir<^7(/mff  and  the  cnnttional  shock  usually  incident  to  guild^n 
injury  act  together  to  in<luce  the  disease.     It  is  nstud  for  the  tremor  ill 
cases  of  tniumatic   origin  to  begin   in  the  injiure<l  niemlxT.     Thu;*,  a 
woman  fell  from  a  stepladder  upon  her  right  ainu,  and  the  disease  \>cpM 
in  the  right  arm.     A  coachman  in   a  runaway  was  thrt>wn    from  the 
carriage  upon  his  left  shoulder,  and  shaking  palsy  soon  manifested  itself 


PATHOLOGY  AND  FATHQLOOWAL  ANATOMY, 


673 


In  hU  left  arm.  Falls  upon  the  shoulder  or  arm  are  inclwd  so  frequent 
as  exciting  causes  as  to  be  espx'iallj  notewortliy.  A  woman  sitting 
<juietly  at  work  was  ^udtlenly  frighteued  by  water  tltnving  upon  her  left 
.wrist  from  a  faucet ;  the  tremor  of  Parkinson's  disease  began  immedi- 
ately in  the  left  hand  (Gowers).  Contused  injury  to  the  thigh  has  set 
up  the  disease  in  that  limb,  and  dislocation  of  the  jaw  has  indncetl  the 
characteristic  tremor  in  that  part  (Charcot).  In  one  of  my  cases  cellu- 
litis in  the  right  hand  led  to  the  tremor  beginning  there  ;  in  two  eases 
injury  to  the  fingers  induced  thedisonler  in  ttiat  particular  hand,  and  in 
one  amputation  of  fingers  of  the  left  hand  gave  rise  to  paralysis  agitans,, 
beginning  in  the  left  hand.  There  is  evidence  that  the  mere  concussion 
of  severe  falls  or  other  accidents — and  this  has  a  medico-legal  value — 
may  so  affect  the  nervous  centres  as  to  induce  paralysis  agitans.  Among 
physical  <iwea«^j<  whi<;h  have  in  many  instances  immediately  preceded 
the  manifestation  of  the  disorder  are  sciatica,  iever  and  ague,  articular 
rheumatism,  grippe,  g<jut,  typhoid  fever,  pleurisy,  dysentery,  and  remit- 
tent fever.  Where  the  disease  was  local,  as  in  the  cases  of  sciatica, 
rhcumatLsra,  gout,  and  pleurisy,  it  is  interesting  to  note  that  this  lias 
determined  the  localization  of  the  tremor  in  the  side  or  part  atfeeted. 
Other  and  rather  doubtful  exciting  causes  have  been  mentioned,  such  as 
mascular  fatigue  and  sexual  excess.  Toxic  tremors,  such  as  those  of 
lead,  alcohol,  tobacci>,  tea,  and  the  tremor  of  neurasthenia,  have  ap|>ar- 
ently  no  tendency  to  induct*  this  disease. 

PATHOLrxiY  AND  PATHoi,(M?rirAL  Anatomy. — There hasljccn  consid- 
erable pathological  study  of  this  mahuly  iu  late  years  by  modern  methotls, 
and  it  raunt  be  confessed  that  no  very  detinite  results  have  as  yet  been 
nached.  We  raiLst  still  assume  that  it  is  a  functional  disease,  a  snwies  of 
neurosis  in  the  aged,  allied  tu  chorea  in  the  child.     There  are  gooa  reasons 
for  lM?lieving  the  anatomical  basis  to  be  some  disturbance  in  the  motor  cor- 
tical area  at  present  uuknownj  but  prohjibly  nutritional  and  degenerative 
itx  character.     The  frequent  "  hemiplegic"  manner  of  onset  is  one  argn- 
tucnt  in  favor  of  the  view  that  the  disease  is  in  the  hemispheres.     The 
idea  entertained  by  some  authors  (Dana)  that  the  seat  of  the  lesion  is 
lower  down,  in  the  spiual  ctjrd,  medulla,  and  pons,  would  seem   to  be 
invalidated  by  sucli  a  fact  as  that  an  attack  of  liemi|)legia   (Hits  an  end 
to  the  tremor.     The  frequent  sudd<'u  origin  of  the  disease  from  mental 
shock  or  strain,  such  as  IVight,  also  lends  support  to  tlie  view  of  a  cereltral 
cftnse.     The  position  of  the  bands  (analogous  to  that  of  Iiemitilegia,  epi- 
lepsy, tetany),  and  the  fact  that  other  tremors (neunisthenia,  ch<iren,  fear) 
are  surely  cerebral  in  nature,  are  further  arguments.     Excellent  patho- 
logical studies  of  paralysis  agitans  have  been  made  by  Dubief,  Von  Sass, 
Koller,  B<jrgherioi,  Dana,  and  Ket-^cher.    Kctscher's  work  is  particularly 
valuable,  as  it  is  i)ase4l  upon  the  examination  of  the  nervous  systems  of 
three  cases  compared  with  control  studies  of  those  of  ten  aged  people. 
The  changes  found  by  Ketscher  on   microscopical  investigation  were 
mainly  in  the  spinal  cord,  in  two  cases  in  the  muscles,  and  in  one  iu  the 
peripheral  nerves.     In  the  nervous  system  of  his  cases  he  found  indica- 
tioas  of  degeneration  and  atrophy,  such  as — in  the  cells  of  the  brain  and 
cord,  pigmentation,  indistinct  outlines,  absence  of  nuclei,  granular  de- 
generation, general  increase  of  interstitial  connective  tissue  and  of  the 
neuroglia  of  the  brain  and  cord  ;  in  the  vascular  system,  thickened 
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vessel  walls,  miliar}'  anc'urysms,  sraall  extravasations,  pigment  iq  the 
adventitia,  tlilatod  i>erivascular  and  imtu'cI hilar  Ivniph  y|xi<M?s,  anicm- 
atouK  softening  here  and  there  in  the  neighborlioixl  of  tbe.se  spai«es;  a 
the  nerve  fihre;*,  swelling  of  axis  cylinders,  disappearance  of  nen*f 
fibres  ;  in  the  museles,  inerease  in  the  number  of  nnelei,  lo^s  of  trun,~ 
verse  striatiipn,  hyaline  and  iatty  degcnemtioo,  disapjM-aranee  of  niusch* 
fibres.  Sucli  ehanges  are  analogous  to  tho-^e  which  take  plat*  in  old 
age,  thongh  they  would  seem  to  [>c  probably  somewhat  more  markd  in 
Parkinson's  dist^ase.  Wo  are  thus  constrained  to  go  back  to  the  original 
hypothesis^  that  the  disease  must  still  Ix*  regjirded  as  a  neurosis  with 
unknown  anatomieal  basis,  but  fweurring  in  inilividuats  whose  oenow 
systems  are  prematurely  and  markedly  senile. 

Sy'MPTOMs, —  Tfrmor  is  the  most  important  and  usually  earliest 
symptom  of  jwiratysis  agitaus,  although,  parjdoxieal  as  it  may  s«€iu,a 
considerable  number  of  eases  have  been  reeonled  of  true  Parkinson's 
disease  without  any  tremor  whatever.  Thus  10  sueh  cases  have  been 
rcjKjrted  by  Charcot,  Berger,  Wienskowitz,  Buzzai*d,  Hardy,  Aniidon, 
and  Beevor,  and  I  have  observed  myself  4,  1  of  which  I  present!^  at 
the  New  York  Neurological  S<N?iety  in  1895.  Rigidity  is,  howfvrr, 
always  present  when  the  tremor  is  wanting. 

The  tremor  usually  begins  in  one  extremity,  nearly  always  a  hand, 
and  then  spreads  to  the  leg  of  the  same  side,  then  to  the  oppotiite  hand, 
and  finally  to  the  opposite  leg.  It  may  sometimes  begin  in  another  part, 
such  as  the  neck  mosch?s  or  the  shoukler,  and  ttie  prtigress  of  the  tn'ma 
is  not  always  hemiplegic  in  ctiaraeter.  In  102  cif  my  ciises,  whero  th 
place  of  onset  was  carefully  inquired  intim,  the  following  was  the  resu 
of  the  inquiry : 

Tremor  Ixigan  in  the  left  band  in     .    , 46 

Tremor  began  in  the  right  hand  in 40 

Tremor  lu'gan  in  the  left  fooj  in   , 6 

Tremor  begun  in  the  rig;bt  fuot  in 3 

Tremor  l«gan  in  both  hands  (?)  in S 

Tremor  began  in  botli  feet  (?)  i" •    •  1 

Tremor  began  in  the  head  in ] 

Total 102 


Tlie  tremor  may  be  so  slight  at  first  as  to  be  noticeable  onlv  \r 
the  mus<'les  are  fatigued  ;  later  on  it  becomes  constant,  except  duriif 
sleep  and  when  momentarily  arrested  by  any  voluntary'  eflTtirt,  Usualtr 
on  w*aking  from  sleep  there  is  no  tremor  for  some  little  time.  Rarrljr 
a  certain  amount  of  tremor  may  |)ersist  during  sleep.  The  jteoulmrity 
that  the  tremor  is  going  on  when  the  limb  is  at  rest  distinguishes  thi« 
from  every  other  fi»rm  of  tremor,  since  the  other  forms  are  more  or  less 
"intentional"  in  chamcter.  Thas,  the  tremor  of  ptirnlysis  agit 
ceases  far  a  few  .seconds  when  the  patient  is  asked  to  snake  handft,  a;  ^ 
even  though  the  tremor  may  be  extreme  in  degree,  the  ]viticnt  is  gener* 
ally  able  to  draw  a  perfectly  straight  line  across  a  blackboiinl.  Usuallr, 
after  the  momentary  cessation  on  effort,  the  tremor  is  apt  to  rwlouble  tn 
intensity  for  a  short  time.  The  tremors  of  senilitv,  multiple  solerorta, 
delirium  tremens,  and  m  on  tend  to  grow  more  ancl  more  extensive  the 
greater  the  effort  of  the  patient  to  steady  the  part,  a.s,  for  instancr,  in 


SYMPTOMS. 


675 


tempting  to  draw  a  straight  Vuk\  Verj'  rarely  cases  are  met  with  m 
Which  the  tremor  of  paralysis  agitaus  assumes  something  of  an  inten- 
tiounl  character. 

Charcot's  statoinciit  that  the  head  never  takes  ]iart  in  tlie  tremor,  but 
(only  moved  by  the  ni(jvemeuts  of  the  contigmnis  upper  extremities^  is 
borne  out  by  tiie  facts.  Cases  have  Ijieen  imported  by  Oppolzer, 
ement,  Jones,  Westplial,  Demange,  Buzzard,  mid  Huber  wliere  the 
ad  pre.>*ented  an  intrinsic  tremor.  Cowers  reportetl  8  of  35  cases  as 
BDtiitg  tremor  io  the  head  ;  26  of  my  llo  cases  exhibited  tremor  of 
head  which  dej)ended  upon  tremor  in  the  neck  mu.scles.  It  is  not 
3mmon  fiir  the  disease  to  extend  to  tlie  face  niuseles»  There  was 
irked  facial  tremor  in  8  of  my  ciises.  The  jaw  muscles  and  tongue 
occasionally  affected,  and  verj'  rarely  the  orbicularis  jMiljx'brarum. 
The  tremor  consists  of  a  regular  oscillating  and  aUernatiug  contrac- 
tion of  o])posing  muscles,  often  varying  greatly  in  the  extent  and  rate 
rhythm  at  different  times,  and  even  in  diftcrent  parts  of  the  bmly  of 
siune  individual.  Sometimes  the  tremor  ceases  completely  for  an 
mr  or  two  daily,  and  in  some  cases  there  may  be  great  diminution  or 
crease  for  an  indefinite  periml.  In  the  hand  the  tremor  usually  is  of 
trh  a  ehanu'ter  that  it  has  been  <Iescribefl  as  a  "  pill-rolling"  niove- 
raeut.  The  nite  of  the  tremor  is  onlinanly  five  jier  second.  It  is  a 
kind  of  tremor  that  readily  iKrmits  of  beijtg  taken  by  a  sphvgmo- 
iph, '  but  it  is  much  better  studied  by  means  of  Ludwig's  kyrao- 
iph.  The  accompanying  illustnitiuns  t>f  the  tremor  of  paralysis 
^tans  were  taken  with  a  kvmogniph  bv  the  writer  and  published  in  the 
Vovk  Mfdiraf  Journal,  Jlarch  10,  1894  (  Figs.  G(J-70).  The  advan- 
_  of  the  kynnigraph  is  that  rapid  revolution  of  the  drum  may  be  made 
k>  magnify  tJie  waves,  so  that  each  may  Ijc  studied  in  all  its  details, 
[ld  tlie  dicrotism  of  the  waves  in  |KiraIysis  agitans  be  clearly  br<iught 
at-  Doubtless,  all  tremors  arc  a  rnmlification  of  the  rhythmic  dis- 
irges  of  energy  from  the  cortex,  whit.^h  take  place  at  the  rAtti  of 
in  a  second.  When  there  are  fewer  jwr  second  it  is  probably  due  to 
\xe  fusion  of  two  or  three  impnl.ses.  The  rate  per  second  of  the  tremor 
^f  Parkins4)n's  disease,  as  determined  by  various  authors,  is  well  shown 
in  the  following  table  : 


H               Author. 

PubUcatlon, 

Rate  to  the  second  in 
paraljsia  a^taos. 

^Urii* 

Contrib,  d  t  hvde,  etc 

Mai.  dii  Sf/Kl?mt'  urrv. 

B«t/.  WmWocA.,  1883,  No.  32     .   .    .    . 

Arrh.ftir  Vmjch.,  18Ho 

Virchfuv'K  Arrk,,  vol.  108,  p.  45         .    .    » 
I)i».  0/  fhf  JNVjt.  .SV«/..  1888,  p.  1001     .    . 
BriL  Med,  Journ.,  "Mav  ]  9.  1888      ... 
JmiTH.of  Ncrv.andMait.  /)w.,  Feb.,  1889. 
Medwat  JNVim,  Dee.  17,  1892 

5 

Ev^ 

4-5 

5 

Wolfenden  uritl  Williams  , 
nterson 

4.14-5.34 

3.43-6.57 

4.8-7 

5.1 

3.7-5.6 

3-6.1 

In  the  accompanying  kymographic  tnicings  we  see  in   Fig.  66  the 

emor  was  taken  with  slow  revolution  of  the  drum  from  the  thumb  of 

I  patient.    It  is  simihir  to  tracings  made  with  a  sphygmograph.    Fig.  67 

J^See  Journal  of  Xn-vow  and  MrnUd  DMHitef,  F^ebnmrv,  ]8S9,  article  by  the  writer  on 
>of  the  Edwards'  sphygmogniph  in  makini;  iraoinKS  of  mutKruIar  tremor. 
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was  also  taken  from  the  thumb,  but  in  anotherpatient  where  the  tremor 
was  very  marked  and  the  excursions  wide.    There  was  a  remarkable 


Fio.  66. 


w\aaam/W\aM/W\/^^ 


Tremor  of  paralysis  agitans :  slow  revolution  of  drum. 

feature  in  this  tracing — \\z.  a  manifest  tendency  of  the  waves  to  aggre- 
gate in  groups  of  increasing  and  diminishing  range  about  every  four 

Fio.  67. 


Tremor  of  paralTsis  agitans :  slow  revolution  of  drum  ;  singtilar  grouping  of  series  of  watei,*** 

four  seconds. 

seconds.     It  seemed  as  if  the  innervation  rhythms  were  invigorated 
every  few  seconds.    This  did  not  seem  to  be  related  to  cardiac  or  respira- 

FiQ.  68. 
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Tremor  of  paralysis  agitans :  more  rapid  revolution  of  drum. 
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[>rT  influence,  and  may  have  been  dne  to  some  unknown  factor  (sueli  as 

lutritionul  rhythm  io  the  cortieal  cells  (V)).    By  a  more  rapid  revolution 

_>f  the  drum  we  maeuify  the  waves,  as  in  the  serie^sot'  four  tracings  from 

"the  wrist   illustratca   in    Fig.   t>8.      Jn  this  the  tendency  to  dicrotism 

becomes  manifest,  and  the  very  exact  mk'  of  five  per  second  is  apparent. 

In  Fig.  60  the  tracing  was  taken  from  the  rtiiji;  finger  in  another  case, 

And,    though  the   drum  revolved   more    rapidly,  the  wideuess  of  the 

Fio.  69. 


VWVVVVXaAaAjvx 

Tremor  of  pAral^Bls  agttaiui :  still  nsore  rapid  revolution  of  drum. 

tcnrsion  liardly  permittwl  of  the  development  of  dicrotism.  By  very 
lapid  revolution  of  tlie  drum  of  the  kymograph,  as  in  Fig.  70,  where 
four  tracings  showing  the  movement  of  the  extensors  and  flexors  of 

(the  wrist  are  given,  the  waves  are  still  further  amplitied,  and  tlie  diero- 
Fio.  70. 


I 
ft 


Tremor  of  pAmlyHii  AgltAiu,  ihowing  dicrotism  :  very  npid  revolution  of  drum. 

tism  and  regularity  become  still  more  pronounced.  Mr.  Kennelly  of 
the  Edison  Lal>orat4iry  kindly  made  for  me  a  geometrical  analysis  of  a 
curve  selectetl  from  the  first  of  the  tracings  in  Fig.  70,  hoping  to  deter- 
mine some  feature  that  might  prove  of  scientific  value.  If  the  wa%'e8 
were  constantly  the  same,  it  would  be  possible  to  attribute  a  particular 
outline  to  a  particular  cause,  and  thus  discover  impulses  and  activities 
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not  perceptible  in  the  wave  as  a  whole.  In  Fig.  71  we  have  a  pair  of 
these  waves  transferred  by  micn)met€r  measurements  to  large  scale 
paper.  The  curve  SDNKLMRET  can  be  analyzed  into  compo- 
nents in  its  first  half  wave  length.  One  of  these  is  the  second  semi- 
wave,  M  R  Ey  inverted,  and  the  other  a   smaller  opposite  wave  m 

FiQ.  71. 


Geometrical  analysis  of  paralysis  agltans  wavelet,  taken  from  one  of  the  wares  In  Fig.  ^ 

dotted  line  A  G  B.  The  opposite  wave  has  two  thirds  of  tiie  main 
wave  length  and  one  third  of  the  main  wave  amplitude,  so  that 
(neglecting  as  a  possible  discrepancy  the  wavelet  B  C,  unaccounted 
for)  there  is  a  main  train  of  waves,  with  a  semi-train  superimposed 
upon  it,  making  a  compound  wave  train.  This  analysis  makes  the 
dicrotism  more  manifest.  In  a  series  of  waves,  such  as  liquid  vates 
through  elastic  tubes  (the  arterial  pulse),  such  an  analysis  would  prove 
of  distinct  value,  because  the  current  velocity,  the  elasticity,  and  the 
resulting  series  of  curves  are  here  nearly  invariable.  But  where,  as  in 
paralysis  agitans,  variation  is  considerable,  the  analysis  is  difficult,  and 
must  be  carried  laboriously  through  a  whole  series  in  order  to  be  pro- 
ductive of  the  best  results. 

Rigidity  and  viuscular  weakness  tend  to  appear  at  the  same  time  as 
the  tremor,  and  in  the  same  part,  and  are  usually  coincident  in  their 
onset.  The  rigor  muscularum  generally  extends  more  rapidly  and 
farther  than  the  tremor,  so  that  we  often  see  it  in  the  whole  body  when 
but  one  or  two  extremities  take  part  in  the  tremor.  As  has  already 
been  stated,  there  are  occasionally  cases  which  present  rigidity,  but  no 
tremor.  In  perhaps  one  sixth  of  the  cases  tremor  and  rigidity  precede 
the  tremor.  Rigidity  must  be  regarded  as  one  of  the  cardinal  symptoms 
of  Parkinson's  disease,  for  upon  it  depend  the  peculiar  attitude,  the 
characteristic  gait,  the  expressionless  face,  and  the  monotonous  voice. 
Rigidity  is  of  varying  degree,  from  slight  stiffness  of  the  muscles  to 
almost  utter  helplessness,  with  contractures.  This  symptom  was  pres- 
ent to  a  marked  degree  in  85  of  my  115  cases.  It  affects  the  muisclffl 
of  the  limbs,  trunk,  neck,  and  face.  Even  the  tongue,  palate,  ^m 
laryngeal  muscles  may  be  implicated.  Debove  has  reportea  cases  vith 
rigidity  of  the  ocular  muscles.  The  rigidity  may  be  limited  precisely 
to  the  parts  affected  with  tremor,  as  in  several  cases  with  parajj^ 
agitans  of  the  hemiplegic  type  observed  by  myself,  where  the  rigidity 
and  tremor  were  so  coincident  as  to  implicate  exactly  one  side  of  the 
body,  even  to  one  side  of  the  mouth  and  tongue.  Weakness  if,  ^  • 
rule,  more  apparent  than  real.     The  stiffness  of  the  muscles  so  interfera 
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Fig.  72. 


Ith  motion  as  to  present  an  ;i[)|K'nnitici_'  of  loss  of  power.  UndoubttMjlv, 
Jtiial  losij  of  power  i.s  soiuethiies  ol>.servecl,  but  it  never  amounts  to 
fcraJysis. 

The  rigidity  gives  rise  to  a  ehunict<iristic  atiitttfic  in  Parkinpon's  dis- 
ise  (Fi^.  72).  The  postures  in  parts  are  dekTminetl  hy  jn-eiionde ranee 
I  rigidity  in  r'ertaiii  musele  groujis,  es|Hi*ially  the  Hexors.  The  head 
NbOB  forward  and  th«*  shoulder?*  are  stoop- 
1^.  The  knee'i  are  Hexed  to  :i  j^reatd-r  or 
se  degree  and  the  thighs  addurted.  TJie 
[bows  are  bent,  the  wrists  a  little  ex- 
^uded,  while  the  lian<l  tends  usually  to 
i£iutne  its  ordinary  jK>sition  when  at  rest 
r  the  position  wIh-u  holding  a  pen.  Tlie 
fcce  has  the  expressioidess  ajijwa  ranee  id" 

mask.  While  a  typical  ease  will  pre- 
mt  such  features  as  the.'itv,  tliere  are  ex- 
jptional  cases  in  whieh  the  attitude 
id  postures  of  extremities  are  iiiin?-ual. 
lius,  instead  of  stooping  head  and 
Kudders,  there  are  instances  of  exten- 

>n  of  the  neck  and  spine;  some  distal 
■nts  of  the   fingers   may  be    over-ex- 

Uded  ;  sometimes  ouly  one  or  two  fin- 

h*  are  eontraeted. 
Eirly   in  the  disejLse,  by  <'frort,  the 

liracteristic  attitude  and  postnres  may 
overeorae  to  a  certain  extent,  but  in 

vaneed  cases  this  power  is  lost,  aud 

ien  another  cannot,  by  taking  hold  of 

e  parts,  restore  them  to  a  normal  posi- 
bo.  Theeontnietions  heeome  tVitjuently 
frmancnt  and  amount  to  actual  von- 
)artur€Jt.  1  have  seen  ankylosis  of  all 
|e  joints  of  the  hand  ami  wrists  in  the 

Bnict^ristie  jxisition,  and  (»bserved  eon- 

ictures  in  the  toes  and  double  tali|K!is 

iiino- varus  in   some  eases.     One  case 

d  sneh  rigidity  of  the  orbieidaris  oris 

at    the    mtaiih   was    motionless,   open, 

d    the   patient   was  constantly  drivel- 

Ig.     Protrusion  of  the  tongue  may  be 

B)06t  impossible. 
It  is  not  uncommon  to  note  in    old 

Res  a  certain  amoinit  of  mn.scu/ar  irfish'nf/,  but  this  may  not  attract 

tcntion  unless  the  disonler  is  nnilatend  in  tyjw*.     One  eas4L'  of  mine 

'ig.  7.'i)  presented  so  striking  an  atrophy  in  the  aflfU'ted  parts  that  I 
>rte<i  it  in  the  -V.   )'.  }fnllcal  Journfif/Oci.  11,  1890.     A  man,  aged 
,  had  a  tAi>ical  Parkinson's  disease  of  nine  months'  stancliug,  con- 
to  the  left  face,  arm,  and  leg.     The  middle  and  ring  fingers  were 
ngly  contractetl  into  tiie  palm.     The  atntphy  involved   especially 
intrinsic  muscles  of  the  hand  and  adductors  of  the  thigli,  but  was 


Case  of  itnnilvsls  uidtAiiA.  nhowlng  tho 
uttituilr.  the  iHwitiuii  of  the  hanUii. 
«Qtl  the  fades  (0r»y). 
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also  noteworthy  m  moBt  of  the  other  muscles.  Tlie  faradic  rScSoTi? 
the  atrophitHl  iim.st'les  was  normal.  The  measurement*  of  the  circtim-j 
ferencea  were  as  follows : 

Showinfjf  the  Amount  of  Wasting  in  a  Cfewe  of  Paralifsis  Agitam  vhtrtl 
ilie  diiiease  waa  limited  to  the  left  aide. 


Clictunfereace  of— 

Bight. 

Left. 

VHBtKOBt. 

Anns  :  18  cm.  below  shoulders    .... 
Forearms:  15  cm,  below  elbows  .... 

Thighs :  15  cm.  nbovu  patelW 

Legs:  15  cm.  below  fMilellse 

25.5-23 
21-19 

37-34.6 
29-27 

22..S-20-6 

lS-16.5 

36.6-38 

2»>S6 

2.W 
15-3 

1.0 

1 

The  illustration  shows  fairly  well  the  wasting  and  contractares,  but  tlie ' 
rigidity  was  eo  great  that  the  patient  could  not  be  photographed  in  the 
b^t  position  to  show  the  defects. 


Fio.  73. 


BhowlnK  wasting  of  Ivft  Arm  utid  leg,  with  contractures  of  el1>ow.  wrist,  and  dngeia,  tn  1 


or 


In  many  instances  the  rigidity  gives  rise  to  peculiarities  in  locoinotlH 
movement  of  anv  kind.     Patients  find  difficulty  in  tumine  over  c 
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d,  in  turning  aroiiinl  when  Lstanding,  in  moving  tlio  hrati  from  one  side 
the  other.  Often  jieveral  etlurts  have  to  be  made  in  rising  from  a 
ftir.  The  ffait  is  freciuently  jiti'ected  in  a  aiugnlar  munner.  In  starting 
jTvalk  the  first  step  is  taken  with  ^reat  effort  and  slowly,  and  the  stei>H 
How  eaeh  other  with  increasing  quiekness.  Tiie  step^  are  siiitrt  and 
patient  seems  to  run.  lie  is  i>fteo  unable  to  stop  urjtil  lie  reaches 
me  snpport.  This  phenomenon  is  kiiuwn  a.s  fcjttinafion  or  propulsion. 
rousseau  eaile<l  this  "  running  after  the  eentre  of  gravity."  Sometimes 
Rimilar  tendency  exists  to  run  backward  (rdro^«/Wo>Ot  4i»d  very  rarely 
dewise  {laU-nipulaion).  Patients  whi>  show  the  phenomenon  of  festina- 
Dn  very  commonly  ex  hi  In  t  retropulsiou  also  ;  .'31  of  my  cases  had  the 
ideney  to  festination,  17  to  both  propulsion  and  rctropulsion,  and  2 
lateropulsion. 

Benedikt    years  ago   called    attention    to  a  dimhndion    in    electrical 

vitabUity  in  the  atfeeted  extremities  of  okl  cases,  and  I  have  in  several 

itances  corrotoniteil  his  observation  with  the  faradic  current. 

A.S  reganis  the  trmlon  rejirxe^s,  they  never  present   the  marked  exag- 

pation  which  we  have  as  a  symptom  of  organic  lesion  in  the  cortico- 

►inal  s^'gment  of  the  motor  tract.     No  significance  attaches  to  their 

edition   in    this   disease.     All   of    my  cases   were    examined    as   to 

state  of  the  deep  reflexes  in  the  upper  and  lower  extremities,  and 

result  in  the  ll.i  crises  was  that  in  W  they  were  somewluit  exag- 

irated  or  hypertypical,  in  9  subnormal,  and  in  all   the  others  (67) 

'raal. 

The  voice  ha.s  frequently  a  high  pitch  and  pi}Hng  qnality,  and  the 
eerA  in  such  cases  sbows  the  [)eenljarity  of  a  sort  of  halting  ejacula- 
m  of  the  words.  Forty  of  my  cases  exhibited  ttiese  characteristics 
articulation  and  phonation.  Doubtless  the  changes  in  speech  and 
bcalization  are  due  to  a  certain  amount  of  rigidity  in  the  muscles  eon- 
■rned  with  these  functions.  The  changes  may  he  summarized  thus  :  1, 
condition  of  monotonia,  as  if  there  were  <lifficulty  in  adjusting  the 
>cal  cords  so  jis  to  vary  the  pitch  of  tin^  voice  ;  2,  high  pitch  and 
ping  quality  of  tone,  depending  protmbly  ujwn  a  minute  degree  of 
>ntracture  in  the  crico-thyrt>id,  jmsterior  erico-arytenotd,  and  internal 
|yTO-ar}'tem>id  muscles  ;  .'!»  a  species  of  what  has  been  well  termed 
0tination  in  tfie  speech,  slowness  of  ejacidating  the  first  word,  followed 
Y  I'apid  proimnciation  of  the  five  or  six  suec(!e<ling  wrtrds,  then,  again, 
pause,  with  the  ejaculation  of  a  similar  series.  There  is  an  analogy 
Btween  this  festination  in  speech  and  that  of  gait. 

Among  sensory  and  vasomotor  sy mjytnms  are  to  be  mentiimed  rheu- 
atoid  paiiLs,  thermal  parscsthesia,  pai'^esthcsia  of  cold,  and  hy]veridrosis. 
fc.  will  examine  these  in  some  detail.  Patients  often  complain  of  mis- 
Bllane<jus  para?sthesife,  such  as  nuralmcss,  tingling,  and  pricking,  and 
netimes  of  actual  rhemnnfoifl  or  neurulfpc  pains  in  the  extremities 
ted.  Sixty  of  my  cases  presented  panesthetic  symptoms  of  one 
id  or  another.  Probably  only  10  per  cent,  suffer  from  pains.  The 
ins  vary  much  in  character.  Thtis  one  man  had  shtniting  pains  in  his 
;  another,  a  didl,  aching  pain  in  the  three  extremities  affected; 
ither,  pain  in  both  arms  ;  another,  burning  pains  in  the  jiarts  irapli- 
:ed  ;  a  woman,  rhetnnatic  pain  in  the  joints  lyf  the  arm  having  the 
inor. 
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An  excessive /ee/Zn^r  of  heat  over  the  whole  body,  or  more  rarely  over 
limited  areas,  is  not  infrequently  complained  of  by  jmtients :  23  of  my 
115  cases  called  attention  to  this  symptom.  It  is  purely  a  subjective 
sensation,  with  a  vasomotor  basis,  and  there  is  no  actual  rise  of  the 
general  temjK^rature  nor  of  the  local  temperature  in  the  parts  to  which 
the  thermal  sensation  is  referred,  as  I  and  other  observers  have  found 
by  investigation.'  Occasionally  the  localized  feeling  of  heat  may  co^ 
respond  to  a  patch  of  superficial  redness,  but  this  is  rare.  Usually  there 
is  nothing  noteworthy  in  the  appearance  of  the  subjectively  warm  areas. 
Sometimes  the  sensation  is  so  excessive  as  to  be  a  source  of  the  greatest 
discomfort,  so  that  only  the  thinnest  clothing  can  be  borne,  and  nvarm 
weather  adds  to  the  misery  of  such  cases.  Not  infrequently  the  heat 
sensation  is  limited  to  the  affected  limb  or  limbs,  and  it  may  be  a  veiy 
early  symptom,  preceding  both  rigidity  and  tremor. 

A  feeling  of  cold  instead  of  heat  is  sometimes  complained  of,  as  in 
15  of  my  cases  ;  but  this  subjective  sensation  of  cold  is  not  accompanied 
by  any  alteration  of  temperature,  nor  necessarily  even  by  any  actual 
coldness  of  the  extremities  to  touch.  The  chilly  sensation  may  be  gen- 
eral or  local,  and  may  alternate  with  that  of  heat. 

As  a  rule,  hyperidromSf  when  it  is  observed,  exists  in  association 
with  thermal  panesthesia.  This  symptom  was  noted  in  23  of  my  cases. 
It  may  be  general  in  it**  distribution  or  limited  to  an  affected  extremity 
or  side,  and  often  tlie  perspiration  is  very  profuse.  Undoubtedly,  it 
has  its  origin  in  vasomotor  disturbance,  wnich  sometimes  makes  itself 
also  manifest  by  changes  in  the  pupils. 

The  snudi  pupils  not  infrequently  met  with  in  these  cases  are  usually 
merely  a  senile  myosis,  but  sometimes — ^and  especially  is  this  true  when 
the  pupils  are  unequal — this  .symptom  may  be  justly  ascribed  to  changes 
in  the  sympathetic.  The  reflex  to  light  is  never  changed  by  Parkinson's 
disease. 

Among  the  most  trying  of  the  symptoms  complained  of  is  re^es8ne», 
a  species  of  general  discomfort  analogous  to  anxiefas  tibiarum,  dis- 
tributed over  the  whole  body  as  a  rule,  but  often  particularly  marked  in 
the  ])arts  affected.  Doubtless,  it  is  due  to  fatigue  to  a  great  extent,  but 
the  feelings  of  heat  and  cold,  the  miscellaneous  parsesthesiae,  the  effort 
required  in  moving  the  rigid  muscles,  and  the  hyperidrosis  all  con- 
tribute their  share  to  the  production  of  this  symptom. 

Marie  and  Azoulav'  have  called  attention  to  tachycardia  as  a  fre- 
quent symptom  in  paralysis  agitans,  but  it  is,  in  my  opinion,  not  as 
coniniou  as  they  report :  1)  of  my  cases  exhibited  this  symptom,  mani- 
fested bv  palpitation  and  rapid  pulse.  In  no  case  was  the  pulse  above 
120.  Mcnt(d  symptomH  associated  with  paralysis  agitans  are  not  uncom- 
mon. They  consist  chiefly  of  a  certain-  amount  of  depression,  due  to  the 
hopeless  and  uncomfortable  state  of  the  patient,  and  of  a  var}'ing  degree 
of  weakness  of  memory  and  other  faculties  which  should  be,  perhaps, 
looked  upon  as  essentially  senile  in  character.     I  have  observed  2  cases 

^  (inisset  believes  the  thermal  panesthesia  was  accompanied  by  an  actual  rise  of  t*^ 
pcrature,  but  this  is  certainly  not  tnie.  Gowers  mentions  a  case  in  which  the  sflW™ 
side  (in  which  was  an  intense  feeling  of  heat)  was  .6"  F.  warmer  than  the  other.  Bot  Jt 
is  not  uncommon  in  normal  iiersons  to  find  an  axillary  asymmetry  of  temperatoi*  •* 
great  as  this,  and  it  seems  to  me  this  observation  is  therefore  not  of  great  signific*'"** 

^Progrh  med.,  1885,  No.  49. 
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which  there  was  aotiml  insanity,  \mt  I  .^hniihl  W  dispostMl  to  coii- 
|er  this  uu  associatitl  foiulitioii  ratlier  than  a  psychosis  haviiiir  a  pitli- 
jBnic  relation  to  paralysis  aj^itans.  Soiue  authors,  like  Ball  and 
irant,  believ^e  in  a  close  relation  between  the  two,  and  the  latter 
vides  the  psyehie^il  e<inseqiK'nees  ot*  Parkinson's  di.si'use  into  three 
Diips — viz.  one  in  which  there  is  irritaljility,  suspicion,  and  de^tression  ; 
le  in  which  there  is  eufechlement  of  the  mind,  varyinjt;  fVoni  simple 
uuting  of*  the  faculties  to  eompletc  tlcincntia  ;  and  a  third  group  with 
inptoms  of  insanity,  pn>i>erly  speaking,  such  as  melancholia  simplex 
'  melancholia  with  hallneinations,  delusions  of  |w?rseention,  suicidal 
Ipulses,  etc. 

Complications. — Heuiiplegic  attacks  may  occur  in  the  course  of 
le  malady,  bnt  are  episcMles  not  so  nuicli  related  to  the  disease  as  ti>the 
of  the  piitient  and  tfic  eomlition  i>f  liis  bloodvessels.  Hemiplegia 
t3   the  tremor  on  tfie  side   paralyzed.     Cases  have  been  reported 

which  transient  hemiplegia  witlioiit  discoverable  lesion,  and  in  which 
►ileptifurm  convulsions,  c^italept^jid  coiiditiiMis,  and  cramp  in  the  limbs 
ive  ctiraplicated  paralysis  agitaiis. 

DiAGXosis. — Ihe  diagnosis  of  paralysis  agitans  is  not  diflienlt  iu  a 

ical  case  presenting  the  chaniet<?ristic  tremttr,  attitude,  faeies,  and 
^ility.     In  the  rare  cases  where  the  tremor  is  absent  the  j>eeuliar  jwKsi- 

I  of  the  Ixxly  and   limbs,  the  gait,  the  rigidity,   and   mask-like  face 

jbl  themselves  sufficient  for  diagnosis.  But  there  are  eases  in  which 
distinctive  symptoms  are  wanting  or  do  not  develop  for  a  long 
riod  of  time,  and  the  diagnosis  must  be  ma<le  hy  exclusion. 

Senile  tremor  is  sometimes  not  easy  to  distinguish  from  that  of 
irkinson's  disease,  tliough  there  is  never  difficulty  when  such  tremors 
e  typical.  Usually  senile  tremor  is  f<HHid  only  in  very  old  fK-ople, 
id  is  iu  both  hands  from  the  first.  Simple  tremor  mx-urring  at  any 
B,  generally  hereditary  in  nature,  is  not  to  be  overlooked  as  a  possible 
Dae  of  e<infusion  in  an  obscure  or  {itypicul  case.  Between  the  inten- 
m  tremor  of  multiple  st^lerosis  and  the  tremor  of  paralysis  agitans, 
len  typical,  there  is  so  marked  a  tninti-ast  that  differentiation  is  easily 
ide.  But  as  there  are  some  rare  cases  in  which  the  tremor  of  one 
ay  simulate  that  of  the  other,  paralysis  agitans  must  then  he  reeog- 
Ee<i  by  the  ma-k-!ikc  face,  attituth\  age,  antl  gait ;  while  syllabic  speech, 
rstagmus,  and  exaggerated  tendon  reflexes  should  s<M've  to  indicate 
ultiple  sclerosis.  I  have  sct«n  a  post-hcmipIegi<'  tremor  V(*ry  like  that 
*  Parkinson's  disease,  but  usually  iMist-hemiplegic  tremor  is  fine  in 
ttiracter,  and  the  history  of  onset,  the  exaggerated  reflexes,  etc.  are 
Btinguishing  features. 

Prognosis. — The  disease  is  chronic,  incurable,  and  gtMiersillv  pro- 
pessive,  S«imetimcs  a  few  mmiths  {hiIv  elapse  before  all  the  cxtrcmi- 
t8  are  implicated,  but  more  often  years.  Occasionally  it  may  become 
Btionary  after  one  or  two  limhs  oidy  are  affected.  It  is  not  in  itself  a 
Hal  <!isease,  and  probably  has  but  little  influence  upon  the  duration  of 
The  disease  luis  been  known  to  last  for  thirty  years.  vVs  a  rule, 
le  of  the  intercurrent  affectitjus  common  to  ol<l  agi'  is  the  cause  of  death. 
ny  amelioration  of  the  symptoms  by  treatment  is  all  that  can  be  expect c<l. 

Tkkatment. — The  tn'atment  is  wholly  synipt<tmatic,  and  the  rcme- 

.s  made  use  of  are  usually  given  for  the  amelioration  of  the  two  most 
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trying  symptoms — viz.  the  tremor  and  the  feeling  of  general  discomfort 
For  the  tremor  there  is  no  drug  which  acts  so  well  as  one  of  the  isomeric 
alkaloids,  hyoscyamine,  hyosciue,  or  duboisine.  The  last  named  of  the 
three  is  the  best,  as  it  has  fewer  of  the  unpleasant  effects  of  these  alka- 
loids. One  may  begin  with  from  ^hj  ^  jhi  ^^  *  grain  night  and  morn- 
ing, and  increase  the  dose  as  needed.  There  are  some  cases  that  cannot 
take  as  much  as  tliis — indeed,  a  few  who  cannot  take  the  drug  at  all 
Others,  however,  take  it  for  months  and  years  even  without  bad  general 
effect,  and  with  more  or  less  marked  diminution  of  the  tremor.  The 
other  indication,  relief  of  the  restlessness  and  discomfort,  pains,  panes- 
thesiae,  etc.,  is  best  met  by  the  use  of  opium  in  some  form.  Heimanis 
an  entliusiast  in  the  use  of  morphine  in  these  cases.  My  own  practice 
is  to  combine  duboisine  (gr.  -Aj^  or  less)  with  codeine  (gr.  ss-j).  There 
is  less  likelihood  of  a  habit  being  acquired  in  employing  codeine,  althongh 
an  opium  or  morphine  habit  in  an  aged  person  is  not  a  thing  to  be  espe- 
cially dreaded. 

Other  drugs  which  have  been  used  for  the  relief  of  these  two  symp- 
toms are  veratrum.  Calabar  bean,  chloral,  atropia,  belladonna,  gelsemium, 
curare,  conium,  eserine,  cannabis  indica,  solanin,  and  the  bromides, 
occasionally  with  some  success.  Some  of  these  may  be  tried  where  du- 
boisine and  codeine  have  no  effect. 

Some  general  indications  in  paralysis  agitans  are  to  be  met  by  appro- 
priate treatment.  Thus,  the  daily  life  should  be  regulated  so  as  to  avoid 
physical  exhaustion,  worry,  and  care.  Tonics  are  frequently  of  service, 
and  among  these  arsenic,  strychnine,  and  the  peptonate  of  iron  and  man- 
ganese have  distinct  value. 

Electricity  in  any  form  is  of  no  service,  except  occasionally  in  the 
way  of  suggestive  therapeutics.  On  the  other  hand,  gentle  massage  and 
passive  Swedish  exercises  are  often  very  beneficial.  The  same  is  true 
of  hydrotherapy.  The  affected  limb  or  limbs  may  be  immersed  in  hot 
water  for  ten  or  fifteen  minutes  nightly,  or  the  hot  wet  pack  applied. 
Vibratory  apparatus,  such  as  a  "  shaking "  chair,  has  been  used  with 
some  success,  and  deserves  further  trial. 


TREMORS  IN  GENERAL. 

Tremor  is  a  common  symptom  in  many  nervous  conditions,  and  has 
distinct  diagnostic  value.  Superficially  examined,  all  tremors  have  a 
close  resemblance,  but  careful  investigation  reveals  decided  differences. 
There  are  several  stand]K)ints  from  which  a  classification  may  be  made. 
Thus  a  useful  division  is  into  coarse  and  fine.  To  the  former  belong 
the  tremors  of  paralysis  agitans,  senility,  multiple  sclerosis,  delinun 
tremens,  and  post-hemiplegic  polymyoclonus.  The  fine  tremors*'* 
those  of  neurasthenia,  Graves's  disease,  hysteria,  mild  toxic  condition^ 
and  general  paresis.  The  former  may  be  assumed  to  have  a  rate  of 
about  five  per  second.  They  are  fused  groups  of  two  or  three  impul** 
in  the  normal  innervation  rhythm.  The  fine  tremors  average  about  ten 
per  second,  and  correspond,  therefore,  to  the  normal  innervation  rhytho* 
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Another  division  may  be  made  into  intention  tremor  and  that  occur- 

fring  while  the  parts  irnv  ut  re.st.     Intentiun  tn^mor  wniild  iiichide,  then, 

nearly  all  '►f  the  tremors,  ooarse  and  tine,  with  the  exeeptions  of  two, 

1  that  of  paralysis  agit;ins   and  post-heniiplegio    polymyoelouus,  which 

belong  to  the  latter  t;iitej;:ory. 

The  writer  would  soggcst  the  following  as  a  good  working  classifi- 
cation : 

I.  Hereditary  tremor ; 
II,  Senile  tremor  ; 
III.  Physiologieal  tremor  (cold,  fear,  emotional  excitement),  mns- 

eular  fatigue  ; 
TV.  Pathiilogical  tremor. 


Organic 


Punctional , 


''  Multiple  sclerosis, 

Po8t-heniiplegie  poly  myoclonus, 

Spinal  pr(tgre?<sive  muscular  atrophy, 
I   (tenerai  panilvi^is. 

Toxie  (alcohol,  mercury,  copper,  lead,  arse- 
nic, tea,  tol)ae(H>,  coffee,  opiimi,  chloral), 

Exophthalmic  goitre, 

Panilysis  agitana, 

Hvriteria, 

Neurasthenia. 


Hereditary  Tremor. — This  is  a  simple  tremor,  without  concomitant 
muscular  weakness  or  rigidity,  under  contnd  of  the  will  to  a  great 
degree,  occurring  in  young  or  middle-aged  people  in  whom  there  is  a 
neuropathic  heredity.  The  tremor  may  !»e  directly  hereditary,  even  for 
two  or  three  generaticms.  It  is  usually  fine  in  character,  but  sometimes 
quite  marked,  irregular  in  amount  of  excursion.  It  ceases  during  rest, 
becomes  ap[)arent  ou  effVirt,  aud  is  auguientecl  by  emotiimal  conditions. 

lit  is  commotdy  noted  in   the  hands,  but  other  parts  may  be  affected, 

[such  as  the  neck  muscles,  the  face,  and  the  tongue.  It  ofllers  no  par- 
ticular interference  with  one's  v<x^itinn,  and  unless  very  inconvenient 
neetls  no  treatment.  Its  p^e^ence  may  give  rise  at  times  to  difficulty  in 
diagnosis  from  t<jxic  tremor,  genend  paralysis,  or  multijilc  sclerosis  if 
other  suspicious  symptotus  are  present. 

Senile  Tremor. — A  tremor  uf  Hue  or  coarse  character,  unequal  and 

1  irregular,  quite  frequently  presents  itself  in  uld  age.  It  ceases  during 
sleep  or  when  the  hands  are  at  rest,  and  is  chiefly  apparent  when  an 
attempt  is  made  to  do  anytlting,  as,  for  instance,  to  write.  It  affects  the 
hands,  arms,  aud  neck.  There  is  none  of  the  rigidity  cd*  paralysis 
ftgitans  and  no  mask-like  face,  j>eeuliar  gait,  nor  festiuating  speech. 
Biit  occasionally  <-ases  are  met  with  in  which  the  dit!erential  diagnosis 

(between  this  condition  and  Parkinstm's  disease  is  very  difficult. 

Phyeiological  Tremor.— This  species  of  tremor  may  be  of  physical 

1  oriiHn,  as  in  shivering  from  cold  nr  from  muscular  fatigue;  or  it  may 
arise  from  a  psychic  cause,  such   as  fear,  anger,  or  grief. 

Tremor  of  Multiple  Sclerosis. — Tlris  is   a  coarse,  irregular,  jerky 

,  sort  of  tremor,  iiw^curriug  only  on  attempted  movement.  It  is  a  typical 
'*  iotentioD  "  tremor.    The  more  the  individual  tries  to  control  the  parts 
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the  wider  become  the  excursions.     It  is  augmented  by  emotion,  atten- 
tion, and  effort.    The  patient  cannot  draw  a  straight  line  on  a  black- 

Fio.  74. 


8. 


4. 


ws.^,.,XVV,Av-^^^ 


6.  M^'-^^/'^'^^A^ 


6. 


Comparative  series  of  myograms 
not  perfectly  accurate  i 
disease,  11.7 :  3.  MultipL 
6.  Delirium  tremens,  o.6. 


board,  whereas  the  patient  with  shaking  palsy  is  able  to  do  so  perfec?^; 
The  tremor  is  usually  marked  in  the  hands,  often  implicates  the  m^* 
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und  tongue,  more  rarely  the  legs.     The  face  is  usually  unaffected.    (See 
Fi^.  74.) 

Post-hemiplegric  Polsnnyo clonus. — This  is  a  name  given  by  myself 
a  vurietv  nf  jwst-hemipk'^if  movemeutft  ol):?erveil  in  (Hrly  a  few  in- 
iQves  out  of  several  huudretl  eases  of  infantile  spastic  heriujilegia.     It 
insists  of  a  rapid  and  n»it  synehronous  clonic  spasm  in  the  niuseles  of 
^the   paralyzed   limb.     The   movements  of  the    separate    nuiseles   have 
alniut  the  sjime  rapidity  as  tlnjse  of  j>anilysis  agitjuis,  and  the  rate  is  the 
,same — five  per  second  (Fig.  75).     If  the  museles  moved  synchronously 

Fig.  75. 


v\lv^M 


Tremor  of  post-betnlplcgic  pt>l)rniyoclonu»  (taken  from  thumb  only  wUh  kymoRraph). 


^Pwie  condition  would  be  exactly  analogtms  to  shaking  palsy.  The  tremor 
is  constant  and  only  ceases  during  sleep.  It  is  neitlier  a  choreiform 
nor  an  athetoid  movement,  but  a  sjK'cial  kind  of  tremor.  Fig.  75 
nhows  this  tremor  taken  with  the  kymograph,  the  whole  hand  eljisping 
a  bulb  connected  with  Marey's  tambonrs  and  the  p-n.  The  movement 
in  the  thumb  alone  is  indicated  in  the  illnstration. 

Tremor  in  Progressive  Muscular  Atrophy. — This  is  a  fibrillary 
tremor,  a  fine  rip[>ling  tremor  that  travels  over  the  surface  of  muscles 
without  mnviug  the  parts  to  which  they  are  attni'hed.  It  goes  from  (me 
bundle  of  miisfh"  fibres  to  aiufthrr,  and  is  nl<)^t  markefl  in  the  wasted 
muscles.     There  is  no  tremor  in  the  fingers  or  hands.      It  is  present  in 

»tiie  spinal  tA^pe  of  ninsi^-uhir  atrophy,  and  alisent  in  the  primary  niuseu- 
kr  dystrophies.  This  minute  fibrillary  tremor  is  common  also  in  the 
tongue  in  general  paralysis,  and  is  occasionally  met  with  in  other 
tier\*ous  diseases. 
Tremor  in  General  Paresis. — In  addition  to  the  fibrillary  tremor 
juHt  mentioned,  frequently  observed  in  the  tongne  in  these  eases,  there 
often  marke<I  tremor  of  the  fingers,  hands,  eyelids,  face,  lips,  cheeks, 
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aud  lower  extremitie.s.  At  tirst  probably  fine  in  the  fingers,  it  gniduilly 
assumes  a  jerky  uirI  oourse  cluiraclcr,  juid  may  be  called  then  aii  ataxic 
tremor,  a  jerky  ineo-oriliiiatioti.  It  niaoifests  itself  on  any  attempt  to 
use  the  muscles.  As  tlie  dist^ase  progresses  the  amplitude' of  tin  n 
controUabU^  jerky  movements  beeumes  greater  and  greater.  K:i  ; 
lingual  tremor  of  this  nature  is  pariienhirly  significant,  as  it  is  (Hilv  in 
very  rare  instances  that  it  is  met  uith  in  other  dis^irders  than  gt'Ot-ml 
paralysis. 

Toxic  Tremors. — There  are  a  nundjer  rif  jxasons  which  give  ri«*  t  • 
tremor,  usually  after  loHg-«AHitniued  action,  but  sometimes  aOer  :nii!. 
iotoxieation.   Theije  jwisons  are  alcohol  (Fig.  76),  mercury,  copper,  lead, 

Fio.  76. 


Tremor  of  alcoholtem :  rapid  revolution  of  kymograph  drain. 

arsenic,  tea,  coffee,  tolTacco,  opium,  and  ehhiral.  Perhaps  the  tn  ni-  '  '' 
Graves's  disease  ^hfrnld  be  included  here  among  the  toxic  tremor-. 
There  is  no  particular  diagnostic  ditlerence  between  the  tremors  iuduti«l 
by  any  of  these  jjoisons.  They  all  belong  to  the  ciitegory  of  fine,  rapid 
tremor>,  mtt  jK'rceptible  wlien  the  parts  are  at  rest,  but  brought  out  on 
intended  movement.  They  are  in  reidity,  therefore,  a  sfKvies  of  intcD- 
tion  tremor.  They  bwonie  especially  noticeable  on  havini?  the  patient 
extend  anrl  senanite  Ins  fingers,  and  then  extend  his  wrists  sfP'  ud 

alsiutn  light  closing  <if  the  c^yelids.     A  mild  degree  of  |Miisoni;  u> 

Tuerely  a  fine  vibration  of  the  parts,  but  continued  exposure*  I o  the  l< 
infiuence  cuuj^es  constant  increase  in  the  amplitude  of  the  vibmli< 
until  the  tremor  may  Ixfome  quite  as  coarse  as  in  multiple  sclercwos 
or  i»anilysis  agitaus.  This  is  notably  true  in  alcoholism  \^  l»en  it  ha* 
riwhed  the  stage  of  delirium  tremens.  It  is  also  true  of  ilio  "  metallic 
trt^mors,"  especially  of  mercury  and  lead.  Where  the  tren)i»r  n-aie 
such  a  <legree  most  of  the  mu>eles  of  the  extremities,  neck,  faicr, 
tongue  may  Ije  involved.  In  alcoholism  and  mercurialisni  the  iactO> 
lingual  tremor  may  closely  simulate  that  of  general  paresis. 

The  tremor  of  exophthalmic  groitre  is  similar  in  nil  ret^pecis  If 
the  toxic  tremors,  except  that  it  rarely  goes  beyond  the  £tagc  of  fine 
vibration  on  mnseulnr  effitrt.     (Si'e  Fig.  74.  p.  086.) 

Hysterical  Tremor. — This  is  ordinarily  «»f  the  fine  variety,  but 
occiusionally  it  approaches  the  coarser  forms.     (Sei»  Fig.  74,  p.  6^<^^.') 

Neuratsthenic  Tremor. — The  chief  objective  symptom   of  r 
thenia  of  any  variety  is  a  fine  vibrator}'  tremor,  only  present  on  ....... 

never  Ufitieeable  during  rest.  First  penx'ptible  in  the  fingers  when  the 
hand  is  extended  and  the  fingers  separated,  it  gt*nerally  sprtaids  to  thr 
eyelids,  and  may  implteat*'  all  of  the  muscles  of  the  ImkIv,  .ho  that  tht 
patient  complains  of  a  constant  feeling  of  geiiend  tn*muiousnes8.  In 
the  face  and  tongue  it  only  rarely  approaches  nny  (h-LTce  of  -Iinllnnrv 
to  the  tremor  of  general  jmralysis. 
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HYSTERIA. 

Definition. — By  "hystt'ria"  is  undiTstotMl  a  functional  illsoasc  of 
the  nervous  system  ilepeiulent  upou  a  disorclor  tif  the  higher  ecrebral 
centres.     The  functions  of  the  lower  centres — naniely,   those  of  the 
Spinal  cord — are  also  invoIve<l,  as  well  as  those  of  tlie  sympathetic  ner- 
vous system.      The  term   hysteria,   whicli   is  derivetl   from   the  Greek 
uderny  the  womb,  indicates  tlie  original  idea  that  the  aJVeetioii  dejwL^uded 
lip«»n  uterine  disease.     The  ancients  seemed  to  have  hehl  most  extra- 
ortlinary  views  as  to  the  properties  of  this  organ.      Hippocrates  and 
other  later  writer?*  l)elieved  in  the  idea  of  the  "wandering  wond.),'*  and 
le  globus  hystericus  was  supposed  to  be  causwl  by  the  ascent  of  the 
womb  against  the  liver  and  diaphragm.     The  pnictiee  of  administering 
medicines  having  stnnig  and  disiigix^eable  odors  to  pitients  suffering 
•nni  hysterica!  seizures  pmbably  originated  in  the  absunl  belief  of  the 
igration  of  the  womb  to  other  parts  of  the  bcRly.     Aretieus  held  that 
was  possible  to  drive  the  womb  ilowo  by  pres{?nting  fetid  odors  to  the 
ic»8e,  and  that  it  wa-s  driven  npwar<l  by  the  «ime  mlors  applied  to  the 
ulva.     Many  uf  the  views  as  to  the  iiitiuence  of  tlie  sexual  organs  in 
[the  causation  of  fiysteria  a}>pcared   fnun  time  to  time  until  the  nine- 
[teenth  century.     Galcu  believed  that  hysteria  wa-s  caused  by  suppression 
if  the  menses  or  the  retention  of  senun.     Other  writers  recom  mended 
arriage  a«?  a  I'emedy   for  hysteria.     Even  so  late  as   1816  a  French 
writer,  Villeiaiay,  asserted  in  a  treatise  on  this  subject  his  belief  in  the 
existence  of  a  8pernj  in  the  feuiale,  and  also   in    the  |»eregrinations  of 
the  uterus,  and  nmkes  prominent  his  opinion  that  hysteria  is  a  disease 
of  lubricity.      Space   diH^s  not  permit  fit'  going  into  the  teachings  of 
ancient  writers  in  regard  to  hysteria.     The  different  views  presented 
are  more  a  matter  of  interest  from  their  eccentricity  than  by  reason  of 
luiv  scientific  value.     Those  who  are  interested  in  the  sulyect  will  find 
fidl  reference  to  all  of  the  older  views  of  the  sul>ject  in  the  work  of 
Gilles  de  la  Ton  ret  te.' 

The  theories  as  to  the  p:irt  played  by  the  uterus  in  hysteria  received 
full  credence  until  tlie  Middle  Ages  ;  indeed,  this  influence  is  seen  even 
the  present  day.     The  popular  belief  still  exists  tluit  in  every  case  of 
ysteria  in  women  there  must  be  some  uterine  or  ovarian  disorder,  and 
en  among  medic^d  men  mc  see  evideiK^es  of  this  fact  in  tliat  their 
tment  of  hysteria  is  iurtiience<l  by  their  belief  in  the  eflect  of  ute- 
ue  disease  upon  the  affection.     The  theory  of  the  origin  of  hysteria  in 
•  Tmiti  d(  CHydtrU,  vol.  i.,  Paris,  1891. 
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the  sexual  organs  was  overturned  about  the  end  of  the  eighteenth  cen- 
tury by  several  writers,  among  whom  were  Sydenham,  Willis,  and 
Whyte.  Rush  recognized  hysteria  as  a  disease  of  the  nervous  system, 
and  also  its  relation  to  mental  disease.  Finally,  Briquet,  and  soon  after 
him  Charcot,  established  on  a  firm  scientific  basis  the  true  explanation 
of  hysteria  as  a  neurosis.  There  has  been  a  period  in  the  msforr  of 
hysteria  when  the  materialistic  view  of  its  nature  was  abandoned ;  ^rhen 
the  pendulum  swung  too  far  in  the  other  direction,  and  an  hysterical 
person  came  to  be  regarded  as  a  simulator  and  impostor,  or  as  one  suf- 
fering from  an  imaginary  complaint.  The  result  of  this  teaching  has 
been  that  even  now  there  are  many  physicians  who  reeard  hysteria  as 
the  vaporings  of  silly  girls  or  weak-minded  youths,  and  the  victim  of 
the  disease  is  regarded  with  contempt  rather  than  compassion.  It  is  of 
importance,  therefore,  to  bear  in  mind,  and  also  to  urge  the  fact,  that 
hysteria  is  a  disease  as  distinct  and  well  defined  as  epilepsy  or  any  other 
malady,  and  that  it  depends  upon  definite  and  constant  changes  in  the 
nerve  centres  which  as  yet  we  cannot  describe,  but  which  undoubtedly 
exist.  We  must  not  fall  into  the  common  error  of  considering  hysteria 
a  "  protean "  affection,  a  term  so  often  used  by  writers,  simulating, 
through  the  conceit  or  knavery  of  the  patient,  various  diseases.  The 
fact  that  anaesthesia  is  often  discovered  in  an  hysterical  patient,  who  has 
been  unaware  of  its  existence  prior  to  the  examination  of  a  physician, 
proves  that  hysteria  is  not  a  condition  the  result  of  mendacity  or  folly. 
The  psychic  element  in  hysteria  is  distinct  and  constant,  and  has  great 
bearing  upon  many  of  the  symptoms. 

Etioi/ki  Y. — The  causes  of  hysteria  are  numerous,  but  there  is  prob- 
ably none  so  potent  or  universal  as  the  influence  of  heredity.  Racf> 
climate,  and  civilization  have  more  or  less.efi*cct.  In  France  hysteria 
is  more  common  than  in  England,  and  there  the  disease  is  quite  diffe^ 
ent  in  many  of  its  characteristics.  Hebrews  are  more  liable  to  the 
graver  forms  of  the  disease  than  other  i)eople.  Civilization  seems  to 
tend  to  its  develojmient,  and  yet  persons  living  in  rural  districts  are  also 
subject  to  it,  and  in  barbarous  nations  conditions  exist  which  resemble 
hysteria.  For  example,  the  excitement  which  occurs  in  the  religious 
dances  of  Indians  and  other  uncivilized  people  is  allied  to  some  of  the 
epidemic  outbreaks  of  hysteria  which  are  seen  in  educated  communities. 
It  occurs  quite  often  in  the  negroes  of  this  country.  The  disease  is 
more  commonly  met  with  among  the  poor  and  the  wealthy  than  in  the 
middle  classes. 

Heredity. — Heredity  is  not  always  direct — that  is,  an  hysterical  pa- 
tient does  not  always  have  a  historj'  of  hysteria  in  the  parents,  but  some 
other  neurosis  has  generally  existed  in  an  immediate  ancestor.  Fre- 
quently sevend  cases  of  hysteria  will  be  found  in  one  family,  and  one 
generally  finds  on  inquiry  that  the  brothers  or  sisters  of  the  patient 
have  been  the  subjects  of  epilepsy,  insanity,  or  some  other  form  of  ner- 
vous disease.  Faulty  bringing  up  of  a  child  has  much  to  do  in  creaong 
a  predisposition  to  hysteria  and  allied  affections.  Hysteria  is  most  fre- 
quently transmitted  from  the  mother.  Some  authors,  however,  think  that 
the  bad  influence  of  an  hysterical  mother  in  the  bringing  up  of  he 
children  explains  the  apparent  transmission  of  the  disease.  It  is  often 
the  case  that  the  mother  of  an  hysterical  girl  is  lacking  in  judgment 
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and  discretion.  Gowors  truly  says:'  "The  near  rt'latives  of  the  by 9- 
Brical  are  often  cotii^picuously  deticieut  in  judgraL'tit,  and  the  Httle  com- 
^mon  sense  they  may  |>ossoss  is  often  rendered  it.seJe>s  hy  their  atfection 
for  the  sufferers."  Heredity  jilay.s  an  espeeiallv  imjxjrtant  part  in  the 
hysteria  of  ehildren.  Bric[iiet  in  un  examination  of  a  large  number  of 
cases  found  that  hysterieal  women  iiad  a  history  of  hysteria  in  the 
parents  twelve  times  as  often  as  non-[jy,'^t erica  1  \V(»meu. 

^l<';f'. — Hvi^teria  is  a  diseai^e  of  early  athiJt  life,  the  greatest  numlK'r 
of  (rases  oecnrrinfj  between  the  ages  of   fifteen    ami  twenty-five  years. 
Lin  WM»men  the  disense  begins  at  an  earlier  age  tiuin  in  men.     Children 
aay  Ix*  th<'  sid>jei'ls  of  hysteria,  luit,  as  a  rule,  it  eieeiirs  after  the  ag<^  t»f 
'ven  years,  tiie  greatest  niimlter  being  ijetween  the  age  of  eleven  and  four- 
en.    Clojtatt,  <juoted  by  Lloyd/  gives  the  statistics  of  272  cases  under  the 
of  sixteen  years  ;  only  9  <if  these  were  under  six  years.     It  has  only 
in  recent  years  that   hysteria  ha.s  been  recognized  in  ehildi*en,  and 
have  been  reported  in  children  as  young  as  three  veal's.     The 
irriter  has  seen  a  child  of  three  years,  born  of  elderly  jvarentxS,  who  was 
unable   to  walk  and    made   no  attempt  to  stand ,      If  an   attempt  were 
made  to  plaee   him   upon   his  fi^et,  he  seemed    much  alarmed  ami  cried 
_Joudly,    A  little  lirmness  and  training  made  the  child  walk  within  a  few 
ays.      This  was  undoubteiJly  a  case  of  infantile  hysteria.       Briquet 
^jDftiders  that  one  fifth  of  tiie  aiscs  of  women  occur  before  puberty,  and 
that  the  dis<^iis<.»  is  most  c<imnmu  in  women  at  the  age  of  twenty  years. 
Hysteria  may  m^cur  in  jkm"sous  advanced  in  years,  but  the  initial  syrnj>- 
toms  very  rarely  begin  after  the  age  of  fifty.     I  have  recently  seen  a 
woman  of  niurty-one  who  hud  developed  hysterical  phenomena  after 
^^he  age  of  ninety. 

^H     Sex. — Hysteria  is  far  more  common  in  women  than  in  men.     The 

^ftroportion  varies  according  to  the  eonntry  in  which  the  statistics  have 

^^ecn  made.     In  (lermany  it  is  sjiid  that  the  proportion  of  hysteria  in  men 

to  women  is  1  to  it),     in  France,  Marie  found  that  the  graver  form  of 

hysteria  was  relatively  more   tmjueiit  in  men   than   in  women.     This 

^■bb^rvation,  however,  applies  to  the  lower  classes,  among  whom  liystcria 

^■in  the  male  is  more  prevalent  than  in  the  higher  classes.     In  relative 

proportion  the  cases  in  males  and  females  vary  also  according  to  the  age. 

In  the  table  compiietl  by  Clopatt,^  endiraJMiig  212  case*;,  the  nnmlx'r  of 

citses  in  girls  and  lioys   is   most   etpial   between   the  ages  of  ten  and 

thirteen  years. 

^^      Trauma. — Injuries   are    freciuently    the  cause   of   hysteria.      Some 

^■irriters,  especiidly  the  French,  believe  that  trauma  is  one  of  the  com- 

^■inonest  causes  of  hysteria.     A^arious  Iwal  jmlsies  and  amesthesia.s  are 

the  result  of  some  injury.     Tlie  iuiftortatn'c  of  traumatic  hysteria  is 

les|M?cially  great   in   connet'tion  with    litigation    cases.     Many  cjises  of 

liystcria  have  l>een  the  result  itf  ndlroail  antl  other  accidents,  and  even 

plight  injiu'ies  in  persons  pre<l(s]X)sed  to  hysteria  have  been  sufticieiit  to 

ievelop  the  disease.     Acute  diseases  are  occasionally  the  forerunner  of 

attack  of  hysteria,  and  it  is  sometimes  ditticult  to  make  a  diagnosis 

^tween  hysterictd  fm  paly  sis  and   multiple  neuritis  after  an  infectious 

lisease,  such  as  typhoid  fever,  scarlet  tcver,  and  diphtheria. 


'  l^jHriutm  of  the  AVavMw  Sii.'tr>n,  vul-  ii.  p.  9>*6. 
'  yerfoiui  tHiviwrn  by  Anu:r\can  Autftnix,  \t.  9f). 


'  Gille»  de  In  Tonrette :  Op,  cit. 
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Mental  and  moral  inftuences  are  often  pi>tent  in  the  production  of  hys- 
teria,   Cliiklrcn  who  arc  over-indulged  are  h'ahlo  to  become  ^clf-indulgeat 
later  in  hfe,  imd  readily  develop  hy.steriea]  atteetion.s.     ImjK*rfect  e<iu<^ 
tion  und  hiek  of  moral  ttiiiniiigat  home  iircdis|K:»8e  verj^  distinetly  to  tin; 
disease.     Fright,  grief*^   and    other  moral   shocks  are   freijueiit  cau^ts 
of  hysteria,     Disaitpointnieiit  in  love  is  not  an  unojmnion  cause,  awl 
religious  excitement  or  emotion  has  been,  for  all  age.s,  recognixed  as  a 
common  origin  of  hysteria.     The  enideniics  of  hysteria  which  ooc^^T«^\ 
in  the  Middle  Ages  originated  in  religious  excitemeut  and  assuiue«J  invat 
proportions.     Even  at  the  present  chiy  epidemics  of  hysteria  ooiMir  iu 
schools  and  in   institutions  without  the  influence  of  religious  ejLcite- 
ment. 

Tox(vmia, — The  influence  of  poisons  in  the  wuisation  of  hyntem 
only  recently  been  studied.  The  prolonged  and  excessive  use  of  af 
is  undoubtedly  a  cause  of  hysteria,  and  so  are  certain  other 
Briquet  in  18o9  reiwrted  several  eases  of  hysteria  in  males  whose 
was  in  lead,  and  since  that  time  (vtlier  eases  of  a  similar  character  hav« 
been  rej>orted.  Tlie  opium  habit  is  often  a  cause  of  hysteria  ;  indeed, 
it  is  seldom  that  one  meets  with  a  ca.se  of  opium  habit  in  which  sjnnp- 
toms  of  hysteria  are  not  present.  Other  poisons,  such  lis  mcrcurr, 
lead,  tobacco^  and  absinthe,  have  tlie  pniperty  of  inducing  hystem. 

Diseases  of  the  generative  organs  have  been  for  years  considered  as 
exerting  marked  influence  in  creating  hysteria,  l>ut  it  is  probjddc  thiit  the 
influence  of  ovarian  and  uterine  disease  is  no  greater  than  that  of  other 
organs.  Tentleruess  in  the  ovarian  region  is  undoubtedly  a  frequx'iit 
symptom,  but  it  is  not  confined  to  the  subjects  of  hysteria,  and  it  is  also 
true  that  in  an  hysterical  man  tenderness  may  he  elicited  in  the  sajne 
region.  Severe  cases  of  hysteria  have  l^^n  said  to  be  cured  by 
removal  of  both  ovaries,  but  many  eases  of  hysteria  have  l^een  un relief 
by  this  operation  ;  in  fact,  it  is  much  more  eonuuon  to  meet  with 
which  have  been  unrelieved  or  aggravated  by  operation  than 
wliich  have  l>een  beneflted.  There  are  certain  diseases  with  which  symp- 
toms of  hysteria  are  frequently  associated  ;  among  these  are  notably  dw- 
eiises  of  the  uterus  and  ap|K'U(lages,  movable  kidneys,  and  rnucous  enter* 
itis.  The  truth  ts,  as  Mills  says,'  "  Frtspient  or  seven^  h>cal  irrilaliou  io 
any  part  of  the  body  in  an  individual  of  the  hystericid  diatlurHi^  may  act 
as  the  exciting  cause  of  an  hysterical  paroxysm  or  of  special  hysterical 
manifestations." 

Sexual   excesses  and  self-abuse  are  pn)bnbly  (K^casional  cattwe  of 
hysteria,  but  it  is  not  so  common  as  one  would  l>e  led  to  aiippoee 
tlie  older  writers. 

Defective  general  health  often,  but  not  invariably,  pre<'edes  hyste^ 
Hysterical  patients  aiv  frequently  amennr  and  |H^)rly  uourish«tl, 
have  various  functional  disoi\lers,  but  as  often  the  subjects  of  hysterk 
are  plump  and  ruddy.  Xeumsthenia  and  hysteria  are  diseases  which 
are  often  confoiuided.  It  is  because  the  two  conditions  are  so  often  asi40- 
ciate<l,  and  we  must  lie  careful  not  to  mistake  ouc  disease  for  the  «ither, 
as  tliey  are  such  distinctly  different  disorders.  Hysterical  synuit^wns 
are  ofti^n  manifested  in  organic  diseasis  of  the  nervous  system,  lUU  i* 
particularly  the  case  in  tumors  of  the  brain.  It  often  occurs  that 
'  Systan  of  Medicine,  Pepper,  Tol.  v.  p.  221. 
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symptoms  of  bmia  tumor  jiro  masked  by  e\nilenoes  of  hysteria  which 
exi*t,  and  mistakes  io  diaii^iioi^is  are  frequently  niiute  through  this  souree. 
In  orgimtc  cord  disease  liysterieal  symptoms  may  also  be  present.     In 
"  epilepsy  it  is  by  no  means  iHtretuRmt  to  Iind  tliat  the  patient  is  also  hys- 
'trical,  and  two  diytinet  forms  of  attaeks  may  <x*cnr,  true  epih'ptic  con- 
ilsions  and  hysterical  seizures  alternating  in  the  same  patient. 
Pathoi/mjk'AL  Anatomy.— No  gross  changes  an*  found  in  the  ner- 
rous  system   in  hysteria.     In  some  ca^ses  eertain  alterations  have  btx-n 
fountl  in  the  brain  and  spiual  eonl  after  death,  but  these  am  no  doubt 
ftceidfOtal  eomplieatii ms.    That  hysteria  is  a  purely  funetional  disease  is 
admitted  by  all  authorities.    The  various  symptoms  wliieh  (K?eur  depend 
ujKin  a  disortlereil  st;ite  of  the  eeiX'lind  centres.     Tlie  lower  centres  con- 
trol  a  certain  set  of  symptoms,  while  other  phenomena  dejK*nfl  uptm 
^.derangement  of  the  higher  ei'ntres.     There  is  no  doubt  that  In-miantes- 
tliesia  i:!^  due  to  a  funetional  itisorder  t»f  tiie  sensory  centres  cm  one  side 
of  the   brain.     Similar  funetional  disturl>anees  are  seen  in  some  cases 
of  migraine,  in  wliich,  preeeding  the  attack  of  head-jain,  there  is  tran- 
sient hemiantesthesia  with  aphasia.    There  is  evidently  some  nutritional 
and  functional  change  in  the  ner%'e  element  of  the  cortex,  which  is  the 
underlying  cause  of  the  general  disorder  ol*   function  of  the  cenlres 
which  occurs.     The  causes  <>f  the  demugement  of  the  nerve  element 
may  be  various,  but  the  demngi'tnent  is  (fften  psychical.     Since  the  dts- 
>ver\'  that  the  essential  tissue  of  the   nerviius  system  is  made  up  of  a 
lumber  of  distinct  and  independent  neurohigical  units  which  have  been 
called  neurons,  our  conceptiou  of  the  iwithologieal  altemtions  which  may 
[sur  in  the  nerve  centimes  without  gross  lesions  has  undergone  a  vast 
mge.     The  theory  of  the  uTovcment  of  the  neurons,  which  was  first 
Ivanced  by  Rahl-K(tckai'<l,'  and  later  by  Lrpine,  has  aft'onled  a  large 
ield  for  s|X}culation  as  to  the  various  plicnnmena  which  are  met  with  in 
tic   functions  of  the   cerebrum.      Doreum  ^  suggests  a   plausible   and 
^attractive  theory  as  to  the  cause  of  the  jmndyses  and  anfesthesite  of 
hyr-teria.     He  says  :  "  As  a  result,  we  will  siiy,  o{  an  emotional  or  other 

Ipsyeliicjd  sliock,  or  p<jssibly  of  a  pfrvsicat  sh(M.-k,  the  neurons  of  the 
arm  centres  of  the  cortex  ret  met  tiicir  processes  in  such  a  way  that  their 
tjnder-tufts  in  the  sjunal  cord  in*  longer  bear  tlirir  normal  relation  to 
^ke  spinal  neurons.  In  other  words,  the  c»Hineeti<in  between  the  cells  is 
ibroken."  He  then  assumes  that  as  a  n\sidt  of  suggestion,  either  with 
or  without  hypnotism,  the  paralysis  disiip|x*ars.  The  removal  of  the 
paralysis,  he  then  assumes,  is  due  to  t!ie  extensicui  or  protraction  of  the 
^processses  previously  retracted,  and  the  resumption  of  the  imrmal  rela- 
^Btions  with  the  spinal  neurons  tlien  occurs.  ()f  eonrse,  before  this  tite- 
rs ory  can  be  accepted  it  must  be  pr<ived  that  the  neurons  possess  the 
^Kpower  of  movement,  but  the  view  is  one  worthy  of  thought  for  consid- 
^■emtion  and  investigtition. 

^m  Symptoms. — Hysteria  has  been  di\ided  into  hysteria  major  and 
^hysteria  minor,  hut  for  practiral  p(U"iwises  tin's  divisjnu  is  unnewssary, 
as  the  symptoms  are  essentially  tlie  same,  only  diilering  in  degree. 
The  symptoms  of  hysteria  are  divided  into  twt«  classes,  those  of  the 
H'paroxy.sm  and  those  between  the  parcvxysms.  The  symptoms  of  the 
^paroxysms  are  extremely  prominent  when  they  occur,  but  they  are  not 


*  Dercum:  Philadtipkia  Folyclinie,  April,  1H97. 
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always  present  in  all  cases  of  hysteria.  Many  cases  of  hysteria,  at  least 
in  this  country,  never  have  the  so-called  attacks  of  hystero-epilepsy. 
This  term  is  an  unfortunate  one,  although  it  has  the  autnority  of  CBar- 
cot,  but  it  implies  the  idea  that  the  hysterical  paroxysm  is  a  combination 
of  two  diseases — hysteria  and  epilepsy — whereas  this  is  not  the  case. 
The  paroxysm  is  purely  and  distinctly  hysterical  without  any  of  the 
essential  features  of  epilepsy,  except  that  the  convulsions  are  imitated 
to  some  extent.  It  is  to  be  borne  in  mind  that  a  patient  who  has  attacks 
of  hysterical  convulsions  may  also  have  true  epilepsy.  Various  names 
have  been  suggested  for  the  paroxysm,  but  none  are  especially  appro- 
priate. 

The  most  common  symptoms  of  the  crisis  are  simply  attacks  of 
laughter  and  crj'ing  alternating,  and  this  may  become  more  uncontrol- 
lable, and  finally  terminate  in  convulsive  seizures  of  various  types.  In 
addition  to  this,  there  may  be  seizures  of  violent  pain,  nausea,  and  vomit- 
ing, or  attacks  of  coughing,  sneezing,  or  irregular  breathing.  The  par- 
oxysm may  also  take  the  form  of  attacks  of  trance,  catalepsy,  and  various 
mental  phenomena.  In  the  attacks  which  are  mainly  emotional  the  patient 
begins  to  laugh  without  any  apparent  reason ;  she  laughs  immoderately 
and  continuously,  and  becomes  quite  unable  to  control  herself.  Attacks 
of  crying,  ])a$Bion,  or  excitement  may  occur  in  the  same  way.  Frequently 
associated  with  these  seizures  is  a  peculiar  sensation  in  the  throat  which 
is  descril)ed  as  being  like  a  ball  in  the  throat  rising  upward.  This  is  the 
so-called  "  globus  hystericus." 

The  hysterical  paroxysm  is  always  preceded  by  prodromes  or  aure. 
These  are  usually  mental  in  character,  and  the  patient  for  a  few  days 
before  the  attack  is  restless,  depressed,  and  disturbed.  As  the  time  for 
seizure  draws  near  the  patient's  emotional  nature  becomes  more  disturbed. 
Delusional  ideas  and  disturbed  dreams  may  be  present  at  this  time. 
Frequently  the  attack  is  preceded  by  disorders  of  digestion  and  perver- 
sions of  appetite  and  taste.  Various  other  sensory  and  motor  symptoms 
become  conspicuous  at  this  time,  such  as  anaesthesia,  hyperasthesia,  and 
contractures.  The  convulsions  are  usually  preceded  by  an  aura,  and  the 
most  common  is  the  globus  hystericus  and  ovarian  tendeniess.  A  severe 
pain  in  the  vertex,  which  is  likened  to  the  driving  of  a  nail  into  the 
part — hence  the  term  "  clavus  " — is  also  a  common  aura.  There  may 
De  other  aune,  such  as  noises  in  the  ears  and  tender  points  in  \'arious 
regions. 

The  convulsion  occurs  in  two  recognized  t>^s.  One  of  them  is 
that  which  is  described  as  "  hysteria  minor,"  or  the  less  severe  form  of 
hysterical  convulsion.  The  other,  which  is  much  more  violent,  is  what 
is  termed  "  hystero-epilepsy "  or  "  hysteroid."  In  the  first  form  the 
patient  falls  down  rather  suddenly,  but  not  so  as  to  hurt  herself,  aod 
various  irregular  movements  of  the  body  are  executed.  The  hands  and 
arms  are  flexed,  the  legs  and  feet  are  extended,  and  the  patient  rolls  over 
on  the  floor.  The  eyelids  are  usually  closed,  but  when  separated  theeye- 
balls  roll  about  and  the  pupils  are  usually  dilated.  As  a  rule,  the  sepa- 
ration of  the  lids  is  resisted  by  the  patient.  Screams  are  occasionally 
uttered,  and  the  patient  may  talk  at  random.  The  tongue  is  not  bitten, 
and  the  patient  seldom  hurts  herself  in  the  various  contortions  which 
occur.     In  some  cases  the  attack  is  nothing  more  than  a  general  rigidity 
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>f  the  body,  with  shaking  and  shivering:,  as  though  the  patient  had  a 
iiill ;  sometimes  the  attacks  am  asso<.'iat«'d  with  peculiar  noi-sesand  niove- 
TTueuts  in  imitation  of  an  animal,  sitt'h  as  ttit'  barking  of  a  dug  or  the 
mewing  of  a  cat.  This  condition  is  called  therio-iuimicrv.  The  milder 
attacks  seldom  last  morc  than  half  an  hour,  and  may  he  cut  short  by 
pressure  over  the  ovaries  and  i'piga.'^triuni ;  and  dashing  cold  water  over 
the  patient  is  nsually  pro[ii|)t  in  ending  the  seizure.  In  many  patients 
the  attack  ends  here,  hut  in  (»thers,  after  a  short  intermission,  the  niove- 
nientA  begin  again.  This  has  been  called  the  "second  jw^riud  of  the 
grand  attack,"  and  has  also  been  named  by  Charcot  "  clowuism."  In 
this  j>eri<xi  the  movements  of  violent  and  extensive  form  occur.  They 
are  either  in  the  nature  of  disordcR-d  contortiou  or  may  be  apparently 
volitional  in  their  character.  Movements  of  this  kind  are  what  have 
«>ccurrcd  in  the  epidemics  which  <x'cunv<l  in  tlie  Middle  Ages,  and 
which,  indeeil,  have  taken  place  in  our  own  time.  The  most  common 
movement  is  that  when  the  jjatient,  lying  on  her  back,  arches  herself  up 
so  tlrnt  the  bfxly  rests  upm  the  neck  and  heels;  and,  again,  the  body 
nuiy  1)6  arched  to  one  side  or  the  other.  Other  mi^vemenls  consist  in 
alternate  flexing  and  extending  of  the  limbs  and  swaying  of  the  body 
to  and  fro.  The  patient  appears  to  be  in  a  state  of  extreme  excitcnnent, 
aad  the  movements  are  kept  up  for  some  time.  There  is  apjmrently  no 
loss  of  consciousness  in  this  periml. 

In  the  third  period,  which  has  Iwen  described  by  Charcot  as  a  period 

of  "  passionate  attitudes,"  the  patient  Iwcomes  distinctly  emotional  and 

i<eems    to    be    possessed    of    hallucinations.       Tlie    movetncnts    are    all 

liramatic,  the  patient  placing  herself  in  various  attitudes  and  assuming 

expressions  of  resentmeut,  anger,  remorse,  fear,  scorn,  anti  lamentation. 

Sometimes  the  attitude  representing  the  cross  is  seen.     During  the  third 

period  the  patient  seems  to  be  oblivious  ctf  painful  impressions,     Needles 

may  be  thrust  into  the  skin  and  strfvug  faradic  currents  ap|»lied  without 

producing  any   apiNiivnt   inipressiou.     The   conjunctiva    is  t^iiid  to  be 

insensible,  and  the  |KitJeut  c^iunot  he    rouse^^l    by  loud    noises.     It   is 

said,  however,  that  after  the  attack   the  patient  remembers  what  has 

occurred  during  it. 

The  fourth  period  of  the  attack  has  been  called  "  the  peritMl  of 
delirium,"  and  during  this  the  patient  is  noisy,  weeping,  or  tidking 
wildly.     The  delirium  may  end,  htwever,  in  obstinate  mutism. 

PThe  grand  attack  may  last  for  from  half  an  hour  to  several  hours.     It 
must  be  siiid,  h«)wever,  that  the  symptoms  of  the  grand  attack  are  com- 
paratively seldom  seen  in  this  country.      In  France  they  are  much  more 
common,  and   the  tlescription  given  by.  Richer  is  most  complete  and 
startling.     Gowers  declares  that  these  attacks  are  seldom,  if  ever,  seen 
in  England.     They  do  occur  in  this  ctiuntry,  but  not  to  any  great  extent. 
T      It  is  probable  that  if  an  elaborate  study  were  made  of  the  hysterical 
■  psiroxysm  in  a  large  hoxpiial  in  wliich  there  were  many  cases  of  hys- 
W  teria,  the  grand  attack  would  hv  flevelo|K'd  in  a  nund>er  of  cases  as  a 
result  of  imitation.     Quite  frecpiently  patients  are  seen  in  whom  there 
is  an  abortive  attack  in  which  the  prodromcH  only  are  a  conspicuous 
feature.     The  patient,  after  some  days  of  mental  irritaltility,  depR'ssion, 
and  some  digestive  disturbance,  has  an  emotional  outburst  of  laughter, 
weeping,  etc.,  and  this  is  followed  l>y  a  sliglit  convulsive  attack. 
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Chorea  major  is  a  form  of  "  grand  hysteria."  There  are  extensive 
irregular  movements,  which  are  exaggerated  by  excitement  or  emotional 
disturbance  of  any  kind.  Either  ecstasy,  somnambulism,  catalepsy, 
trance,  or  lethargy  may  terminate  the  paroxysm  of  hysteria  major. 
Hysterical  sleep  is  a  condition  which  occasionally  occurs,  and  many  of 
the  cases  of  jjrolonged  sleep  which  are  reportedl  in  the  popular  press 
are  probably  hysterical. 

Interparoxytinial  Symptoms. — The  symptoms  which  are  present 
between  the  paroxysms  of  hysteria  major  are  the  most  important, 
because  they  are  present  in  all  hysterical  patients.  They  differ  in 
degree  and  extent  according  to  the  peculiarities  of  the  individual. 
These  symptoms  have  been  called  "  stigmata,"  or  the  marks  of  the  dis- 
ease. Some  of  the  stigmata  are  transient  and  others  are  permanent 
These  stigmata  have  been  divided  into  four  classes — sensory,  motor, 
visceral,  and  psychical. 

Patrick  ^  truly  remarks  that  "  not  only  may  concomitant  symptoms 
and  hysterical  stigmata  be  absent,  but  the  so-called  hysterical  disposition 
or  hysterical  tendency  may  be  entirely  wanting." 

Sensoi^y  Symptoms. — Sensory  disturbances  are  always  of  importance 
in  hysteria,  as  they  are  present  in  some  form  in  most  hysterics,  although 
this  is  not  always  the  case.  They  should  always  be  carefully  looked 
for,  however,  for  frequently  the  patient  is  not  aware  of  changes  in  sensa- 
tion which  may  be  present.  Anaesthesia  is  one  of  the  commonest  forms 
of  sensory  disturbance  in  hysteria.  This  may  be  partial  or  complete, 
and  it  may  extend  over  the  entire  surface  or  only  in  limited  areas. 
Incomplete  loss  of  pain  sense  is  most  frequently  met  with.  This  \t"as 
formerly  thought  to  be  feigned  by  hysterical  patients,  but  the  analgesia 
is  often  discovered  by  the  physician  before  the  patient  is  aware  of  its 
existence,  and  the  distribution  of  it  follows  certain  rules  and  laws. 
Tactile  anaesthesia  without  analgesia  is  met  with  almost  as  often  as 
analgesia  alone.  Hemianaesthesia  is  the  form  which  one  generally  ^ 
in  this  affection.  It  is  often  absolute,  the  patient  not  perceiving  im- 
pressions of  any  kind.  Pins  and  needles  may  be  thrust  deeply  in  the 
flesh  without  causing  pain,  and  the  skin  may  even  be  burned  without  the 
patient  being  aware  of  it.  In  many  cases  the  patient  is  conscious  of  a 
sense  of  pressure,  but  nothing  more,  and  is  often  surprised  on  looking 
to  see  that  a  pin  has  been  inserted  into  the  flesh  almost  to  the  head. 
Frequently  there  are  vasomotor  changes,  so  that  the  blood  does  not  flow 
from  the  pricks  of  the  needle.  The  absence  of  blood,  however,  is  not  a 
necessary  symptom.  There  is  loss  of  thermal  sense  as  well  as  !»•" 
sense.  The  analgesia  is  not  confined  to  the  skin,  but  the  deeper  tissues 
are  also  insensitive.  The  nerve  tnmks  may  even  be  wounded  without 
giving  rise  to  a  j)ainful  sensation.  There  may  also  l>e  anaesthesia  of  the 
mucous  membranes  on  the  hemianaesthetic  side.  The  mucous  membrane 
of  the  nose,  mouth,  eyes,  vagina,  and  rectum  maybe  devoid  of  sensatioD- 

Hemianaesthesia  may  oome  on  after  the  grand  attack,  but  it  Joxj 
occur  spontaneously.  It,  like  many  others  of  the  sensory  disturbances, 
frequently  occurs  after  traumatism.  An  interesting  fact  is,  that  the 
ovarian  and  other  deep-seated  tenderness  may  remain  unchanged  on  the 
anaesthetic  side.  Another  point  of  diagnostic  interest  is,  that  the  pati«»t 
»  New  York  Med,  Joum.,  Feb.  15, 1896. 


SYMPTO^fS. 


697 


Fis  still  able  to  use  bis  haiuly  and  fingers;  as,  for  instance,  in  writing 

'  "witbout  tbe  guidaiicii  of  rbi*  eye  or  raisiiitr  a  tMinblor  of  water  above 

tlie  bead  and  still   boldinij;  it,     Tbe  reflexes,  bolh  of  the  tendons  and 

iri<les,  are  pn'scrveil.     Thi're  may  ulsi>  be  amblyopia  or  ^-ornpletc  loss  nf 

vision,  as  well  as  deafness  on  ttie  atfeeted  siiic.      In  bysterieal  benii- 

i«iiiCi(tlicsia  there;  is  often  preservation  of  toiieh  and  lieat  .'^•nse  when  tbe 

fain  sense  is  lost,  but  there  is  seldom  lilies  of  sensation  to  tbe  faradic 
^  nij*h,  althoogli  ficeiisionally  this  is  not  felt.  A  curious  and  cbaracter- 
feature  in  hysterie^d  lieinianiestbesia  is  tbe  transferenee  of  the 
sthesia  from  one  sidt-  to  tbe  otIuT.  Tbe  pbenonienon  of  transfer 
curs  sometimes  without  any  known  eaus<',  but  it  is  usually  the  result 
[>f  emotion  or  suirgestion,  and  tbe  a|>pbeatiiin  of  eertain  agents,  sueh  as 
blis-ters,  faradisni,  magnet,s,  and  some  metals,  eileet?^  the  transfer  from 
tOne  side  to  tbe  other.     Tbe  influence  of  tlie  nietids  was  believed  by  some 

Fio.  77. 


V 


-'  J- 


.) 


-1  B 

tA,  tegmenUl  lUMUlhesia  of  left  rnrearm  iin<l  hnn<l  ({tcrsoiial  obsiTvation);  B,  the  aanie  case  Ibor 
■  weeks  luU-r.    Tlic  anjisihitic  area  1b  »)iuded. 

French  authors  to  be  the  result  of  some  oecult  action  of  tbe  metal  them- 
selves, and  these  were  ealk'd  jesthesiogenie  agents,  and  mueb  has  l>een 
written  and  said  on  the  subject  of  metallo-therapy.  There  is  no  doubt 
liat  tbe  action  of  those  metals  is  only  due  to  suggestion.  Tiic  action  of 
lagnetH  is  undoubtedly  tlie  same,  for  it  is  impossilde  to  conceive  that 
folding  a  magnet,  no  matter  how  powerful,  an  inch  or  two  from  tfie 
arface  could  influence  the  nutrition  f«f  the  nerves.  When  transfer  has 
eurre<l,  it  is  usually  only  tenipuniry,  and  the  ana'stbesia  soon  returns 
» its  original  site.  As  a  rule,  ln.'mianit'sthr,sia  affects  one  sido  cHmiiletrly, 
r^xtendiug  exactly  to  the  median  line  of  the  liudy  and  reaching  frttm  the 
top  of  the  bead  to  the  sole  of  the  foot.     In  some  caseri,  however,  it  may 
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not  extend  entirely  to  the  median  line  posteriorly,  or  it  may  extend  a 
little  over  the  median  line  anteriorly.  For  some  unexplainabie  reason 
the  left  side  is  more  often  affected  than  the  right,  and  it  is  to  be  noted 
that  frequently  ovarian  tenderness  remains  unaifected  on  the  anaesthetic 
side.  Anaesthetic  patches  of  greater  or  less  size  may  be  found  in  differeot 
parts  of  the  body.  They  may  be  round,  oval,  or  irregular  in  form,  and 
constitute  the  geometrical  form  of  anaesthesia.  Sometimes  one  limb 
alone  is  affected — the  so-called  segmental  form  (Fig.  77) — and  the  region 
affected  may  correspond  to  the  part  which  would  be  covered  by  a  glove 
or  stocking.  In  rare  cases  the  anaesthesia  corresponds  to  the  distribution 
of  the  nerves.  A  pathognomonic  feature  of  the  anaesthesia  of  hysteria 
is  that  the  border-line  of  the  anaesthetic  area  is  sharply  defined,  while  in 
organic  diseases  the  anaesthesia  shades  off  gradually.*  Occasionally  the 
anaesthesia  is  general,  the  entire  surface  of  the  body  being  involved.  An 
unusual  form  is  one  in  which  the  anaesthesia  is  complete  with  the 
exception  of  small  areas,  as  seen  in  Lloyd's  case.*  The  special  senses 
undergo  marked  alteration,  vision  is  lessened  upon  the  affected  side,  and. 
there  may  be  crossed  amblyopia,  as  seen  in  some  organic  diseases.  The 
form  fields  are  lessened  upon  the  anaesthetic  or  both  sides,  and  the  color 
fields  are  diminished  or  reversed.  There  may  be  acromatopsia  or  dis- 
cromatopsia.  When  there  is  contraction  of  the  color  fields,  the  fields 
which  are  normally  largest  become  smallest ;  that  is,  violet  is  first  lost, 
then  green,  then  red,  yellow,  and  finally  blue.  In  reversal  of  the  color 
fields  the  red  field  is  larger  than  the  blue — exactly  the  opposite  of  the 
normal  condition.  Complete  loss  of  vision  may  occur  in  one  or  both 
eyes.  This  usually  occurs  suddenly  after  a  "  grand  attack  "  or  an  acci- 
dent ;  it  usually  lasts  for  a  short  time,  but  may  persist  for  years,  with 
improvement  and  relapses.  In  hysterical  amblyopia  the  pupils  continue 
to  react  normally  to  light  and  acconmiodation,  and  no  changes  are  seen 
in  the  fundus  of  the  eye.  The  phenomenon  known  as  hippus  is  occa- 
sionally seen  in  hysteria.  In  this  condition  the  pupils  contract  and 
dilate  without  the  stimulus  of  light  or  accommodation. 

The  blindness  in  hysteria  is  psychic ;  that  is,  notwithstanding  the 
inability  of  the  patient  to  see,  it  can  be  demonstrated  that  she  does  see, 
as  shown  by  an  exjieriment  of  Pitres.*  For  example,  if  the  patient  be 
blind  in  the  left  eye  and  a  screen  is  placed  vertically  between  the  eyes, 
when  the  right  eye  is  closeil  the  patient  can  see  nothing  on  a  printed 
page  held  before  the  eyes.  If  the  left  eye  is  closed,  she  sees  the  letters 
only  on  the  right  side  of  the  screen,  but  if  both  eyes  are  open  she  sees 
the  letters  on  both  sides  of  the  screen.  Prince  *  has  reported  tvo 
interesting  cases  of  hysterical  monocular  amblyopia  coexisting  with  nor- 
mal binocular  vision  ;  both  males.  Hysterical  aeafness  is  also  psychic, 
as  well  as  hysterical  anaesthesia,  for  it  can  be  demonstrated  tnat  the 
patient  does  feel  certain  sensations,  and  uses  the  muscles  of  the  anes- 
thetic side  without  the  aid  of  vision.  Loss  of  smell  (anosmia)  may 
occur  in  hysteria.  I  demonstrated  this  in  a  case  in  which  there  was 
widespread  anajsthesia  of  the  skin  and  mucous  membranes.    Hype'**' 

*  Tn  some  cases  of  syringomyelia,  segmental  anaesthesia,  with  sharply  differenti«w 
lines,  is  met  with. 

'  System  of  Nervous  Disccutes  by  Amfrican  Authors,  p.  108. 

•  LegoTu  din.  sur  riTystSrie,  vol.  i.  p.  192.  •  Am.  Joum.  Med.  So,,  Feh,  l^- 
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ia  may  take  the  place  of  antcstliesia  in 
same  tlistribution  :i.s  tho  latter.     It  i 


id 


take 


m 


some  cases,  and  may 

commoulv  oonfiucHl  to 


rtain  localitu's,  like  tlie  sjiine  and  the  ovarian  and  nianimary  regions, 

so-call»^l  hyi>erfestlietic  zi>nes.     In  the  hypenusthesia  of  hysteria  a 

^ht  toueh  is  more  jMiiufiil  than  a  detp  pressure.     The  hypera^sthesia 


ly  develop  spoutaneonsly  or  as  a  sequence  c»t  fruuniatisnj.  I'am  in 
'tain  regions  is  common  ;  for  exarapk^,  the  violent  jiain  in  tlie  vertex 
aviis)  is  very  eharaeteristic  of  hysteria.  There  may  also  be  pain  in 
er  parts  of  the  head,  either  frontal  (tr  (weipital.  Coceyj2:«xlynia  is 
ken  present  in  liysterienl  snhjeets.  Hri'tner '  considers  the  altrelion 
most  always  hysterieal,  and  protests  against  ope rat  if  ms  in  thrst*  cast's. 
jrpertesthesia  rnay  be  confined  to  one  half  of  tlie  l)ody  or  it  may 
tend  over  tlie  entire  surface,  in  some  cases  the  entire  abdomen  is 
ider,  simulating  peritonitis.  The  special  sensc^s  are  liypenesthetie  in 
me  cases.  It  is  not  uneomraon  to  tiiid  that  the  eyes  are  extremely 
sitive  to  liglit,  ami  this  liyjK.'rscnsitiveness  is  fosteivd  In'  the  habit  of 
^ping  the  patient  in  a  darkened  roonu  Sounds  nu»y  be  very  painful. 
PanBdliettin. — Disordered  sensibility  may  be  met  with  in  various 
\Tts  of  the  botly.  There  may  !x^  a  sense  ai'  prickling  ur  formiration 
fer  the  limbs,  or  a  feeling  as  though  water  were  being  jwnrtHl  tlown 
ie  spine,  with  a  sense  of  shivering  and  general  eohlness.  Hysterieal 
rtnt  affections  were  first  desi]^ril>ed  by  Jirmlie.'  They  arc  must  fre- 
lenlly  of  traumatic  origin,  but  tbey  may  weur  spontaneously.  The 
fccted  joint  becomes  exquisitely  sensitive,  and  ciiunot  be  moved  with- 
it  giving  rise  to  great  pain.  The  skin  over  the  joint  and  surrounding 
in  often  hy}>eraesthetic,  Tiie  most  eharaeteristic  M'mj*toms  of  an  hys- 
ical  joint  are  the  fear  of  motion  and  cutaneous  hyijenesthesia*  There 
often,  probaidy,  a  smalt  amount  of  real  lesion  about  the  joint,  and  a 
BQsidemble  amount  of  swelling  may  be  present.  The  joint  usually 
'ecteil  is  the  knee.  Hysterical  joints  are  very  troublesome.  They 
e  difficult  of  diagnosis  and  hard  to  cure,  and  relapses  often  take  place 
improvement  has  occurred.  Fre((uently  actual  ankylosis  results 
om  the  long  disuse  of  an  hysterical  joint. 

Motor  Siftnptonis. — Pamlysis  is  common,  and  is  met  with  in  various 
Uns  and  degrees.  The  nenrr>-minies«\'^  of  paralysis  by  liyst<'ria  is 
markable.  Organic  jwiralysis  is  closely  simulated,  and  often  deceives 
ful  observers.  There  may  be  enonoplegia,  hemiplegia,  or  jiaraplegia, 
ld  occasionally  there  is  t4>tal  njotor  paralysis.  The  paralysis  may  or 
;y  not  be  associated  with  contractures,  and  contractures  may  exist 
ihout  paralysis. 
Hemiplegia  is  probably  the  most  common  form  of  hysterieal  paraly- 
Briquet  asserts  that  he  met  with  74  eases  <tf  hemiidegia  in  4.'J0 
(ses  of  hysteria.  In  hysterieal  hemiplegia  the  fuee  is  never  paralyzed, 
though  contraction  of  the  muscles  may  give  it  the  ap|M>arance  of 
klsy.  The  walk  is  characteristic  of  the  hysterical  nature  of  the  aff'ee- 
in.  The  leg,  insteatl  of  being  swung  around  as  in  organic  liemi- 
egias,  is  dragged  stiffly  up  to  tbe  other.  Hysterical  paralysis  is  never 
nited  to  the  distribution  of  a  single  nerve,  hut  it  may  be  segmental, 
ke  hysterit'al  ana^thesia,  or  it  may  atleet  ordy  certain  movements. 
5ie   paralysis   is  often    associated   with    antesthesia    and  occasionally 

»  MetL  Record,  Aug.  1,  1896.  *  Lecturer  lUwttrfKipe  (ff  Certain  Local  Affectuma. 
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hypersBsthesia  of  the  affected  part.  The  paralyzed  limb  may  be  (Edem- 
atous, and  the  skin  may  be  discolored  and  mottled  from  sluggish  cir- 
culation. Loss  of  electro-contractility  and  the  reaction  of  degenera- 
tion are  never  met  with  in  hysterical  paralysis,  but,  for  that  matter,  in 
the  organic  cerebral  palsies  which  are  commonly  counterfeited  electro- 
sensibility  is  preserved.  There  is  no  true  atrophy,  but  there  is  often 
wasting  of  the  muscles  from  disuse.  I  have  seen  a  case  in  which 
there  were  many  symptoms  of  hysteria,  including  aphonia  of  sudden 
development  and  hyperesthesia,  but  superadded  was  a  neuritis  of  one 
arm,  with  pain,  tenderness,  and  atrophy  of  the  thenar  and  hypothenar 
eminences.  Hysterical  paralysis  may  develop  gradually,  involving  one 
part  and  then  another,  but  in  all  cases  the  symptoms  are  those  of  a 
paralysis  of  central,  and  not  of  peripheral,  origin ;  and  it  is  important 
to  bear  this  fact  in  mind  in  connection  with  the  pathology  of  the 
disease. 

The  duration  of  hysterical  paralysis  is  variable.  The  patient  may 
recover  speedily  or  the  paralysis  may  continue  for  months  or  even 
years.  Complete  loss  of  power  may  continue  so  long  as  to  make  one 
doubtful  of  the  diagnosis.  I  have  seen  cases  which  have  lasted  for 
many  years.  It  has  been  suggested  by  Charcot  that  in  cases  of  long 
standing  of  hysterical  paralysis  sclerotic  changes  take  place  in  the  cord, 
but  there  is  no  positive  evidence  to  prove  this,  and  it  is  probable  that  in 
cases  in  which  sclerosis  has  been  found  post-mortem  this  has  been  a  com- 
plication rather  than  a  result  of  hysteria. 

Hysterical  paraplegia  differs  from  paraplegia  of  organic  origin  in 
many  important  particulars.     In  the  former  there  is  no  girdle  pain,  the 

Fig.  78. 


Hjrsterical  contracture  of  legs. 

bladder  and  rectum  are  not  paralyzed,  and  there  are  no  bedsores.  T"* 
reflexes  are  generally  exaggerated,  but  clonus  is  rarely  met  with.  Oc»- 
sionally  there  is  paralysis  of  the  bladder.  In  a  patient  under  mV  <*^ 
the  urine  dribbled  for  months,  and  this  was  not  the  overflow  of  m^ 
tion,  because  when  the  catheter  was  used  the  bladder  was  always  fojjj 
empty.  There  is  frequently  contracture  in  hysterical  paraplegia.  T^ 
limbs  are  usually  rigid  and  in  extreme  extension.  Gowers  says  that  iQ 
hysterical   rigidity  the  legs  are  almost  never  in  a  state  of  flexion^ 
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but  such  cases  do  occur,  as  was  seen  in  the  case  of  a  child  of  thirteen 
years  whom  I  saw  sorae  years  ago.  The  legs  were  strongly  flexed,  as 
shown  in   Fig.  78,  from  a  sketch  made  by  the  hite  J.  M.   Keating, 

and  remained  in  this  condition  for  many  monlh.s.  MitchelP  has  re- 
ported a  case  of  extreme  hvsterieal  euntraction  nf  tlie  legs.  The  eye 
mujicles  may  be  paralyzed  j  pto.sis  i?i  not  an  uiieonmiim  i^ymptom  (see 
Fig.  79),  and  occasionally  the  muscles  of  the  ball  are  also  paralyzed, 

Fio.  79. 


HysUTical  ptosis. 

Some  of  the  facial  and  neck  muscles  may  also  be  paralyzed.  Con- 
tractures exist,  either  in  connection  witti  paralysis  or  without  it.  Tlie 
contractures  of  iiysterical  orig'iu  usually  occur  suddenly,  after  emotion, 
••^hock,  or  tmumatism.     They  arc   very  (hfficiilt   to  overcome,  heeanse 

■  the  antii^onistic  musch-s  are  rijj;id,   as   well  as    those   which   arc   in    a 
State  of  contraction.     Sensation   is  often  disordere<l   in  the  contracted 
limb.     The  contractures   nmy   be   made   to   disnp|K^ar   by  suggestion. 
Hitohir  asserts  that  contractures  are  sometimes  exceedingly  painful,  but, 
s  a  rule,  they  are  not.     Unless  of  long  standing,  they  invariably  relax 
jUnder   ether   or  chloroform,  and  they  may  or  may   not  relax   during 
ilccp.     ISIitchell  ■^  considers  tliat  there  are  two  forms  of  hysterical  enn- 
tracture — one  apt  to  be  local  and  limited^  and  not  followed  by  fu^ranic 
muscular  changes ;  the  other  apt  to  affect  two  or  more  lim!)s  and  almost 
very  muscle  of  the  trunk,  aucl  prone  to  result  in  muscular  and  areolar- 
tissue  changes.     Aft<'r  fiystcrical   cnntraetures  have  lasted   for  several 
mcmths,  especially  if  thi-y  arc  rmiltiple,  they  do  not  rehix  un<ler  etlicr  or 
<jhloroform,  bet^ause  tb<'n  sh(>rteniiig  <tf  the  eontnicted  muscle  lias  taken 
place.     Contractures  may  exist  in  the  muscles  of  the  face,  eyes,  and 
neck,  and  hysterical  torticollis  closely  simulates  that  of  organic  type 
and  may  last  fnr  several  months  (see  Fig.  80).     Some  of  the  muscles  of 
the  tongue  may  luwlergo  contraction,  so  that  the  organ,  when  pr^ifruded, 
is  deviated  to  one  side  or  the  other.     Verhoogen*  reports  the  case  of  a 
boy  of  twelve  wlio  after  a  slap  on  the  cheek  was  unable  to  ojwn  his 
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mouth  for  a  month.     Tlio  massetei-s  wei-e   in   constant  spasm. 
mticnt  hiul  othor  stigmata  of  ltystc»riii,  and  his  mother  was  a  continue 
hysteric. 

Ily.sterical  aphonia  is  one  of  the  commonest  hysterical  &tigmatJ 
The  patient  speaks  in  a  whisjjer,  bnt  tlie  cough  is  usually  audible,  aad] 
in  8oiiie  cases  the  patieAt  has  lieeu  known  to  scream  aloud  in  her  slwp 
Sometimes  the   patient  speakiJi  in  a  whisper  voluntarily,  because  thff^ 
sound  of  her  own  voice  is  distressing  to  her  on  account  of  the  hyper- 
aesthetic  condition  of  her  hearitjg. 

In  many  cases  theiv  is  true  loss  of  power  to  phonate,  and  wtJi  the 
laryngosco|>e  it  can  be  seen  that  the  vocal  cords  do  not  approximate  in 

?M.  80. 


Hysterical  torticoUia  (personal  obeerrdtloD}, 

attempts  to  phonate.  Occasionally  a  patient  who  cannot  plionat^ 
able  to  sing,  and  under  the  influence  of  an  amesthetic  she  will  ^^ 
aloud,  although  I  have  seen  pitients  thoroughly  anacsthetizcti  witlx'U^ 
uttering  a  sound  from  the  beginning  to  the  end  of  the  process.  Occa- 
sionally the  patient  may  be  suqyrised  int<.i  uttering  a  scream  by  ^ 
application  of  a  strong  faradie  current  over  the  larynx. 

Hysterical  aphonia  may  be  brought  on  suddt-nly  by  fright  or  cm')- 
tion,  but  it  often  begins  as  a  complication  of  laryngeal  catarrli,  «""' 
persists  after  the  laryngitis  is  cured.  Tn  a  patient  under  my  ^^ 
aph<uiia  came  on  immediately  after  cocaine  had  been  appliot.1  to  thf 
gums  by  a  dentist  for  the  purpose  of  relieving  \mx\  in  the  extractin"  <•* 
some  teeth.  Hysterical  aphonia  is  prone  to  relapses,  and  may  laNt,***''^ 
short  intervals,  for  several  years.  The  tongue  is  sometimes  alfectw.  *•" 
that  the  patient  seems  to  have  lost  control  of  its  movements.  Hystcncai 
stammering  is  sometimes  met  with.     It  is  readily  recognized,  and  (l'"^^ 
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from  the  oitlinart'  forms  of  stinimeri nij  in  that  the  patient  is  prone  to 
repeat  the  tirst  gylhible  of  various  wurtls,  ami  there  la  no  true  inability 
to  pronounce  wonJ^;  begiuiiiufi;  with  certain  letters,  nor  are  there  faeial 
l^contortifms  or  exph>sive  utterance  when  tlie  word  is  pronouneed, 

In  sonie  exises  there  is  nmrked  iinsteaiiiaess  in  starnlinir  luut  walkings 
ppendent  hjjoti    ineit-ordt nation.     The  gait  and  statiitn  are  marketlly 
Ataxic.     Mitchell  deserihcs  ttii.-  condition  as  liysterioal  motor  ataxia,  and 
has  also  been  eallr/l  astasia-abasia.     The  inco-ordination  does    not 
^alway.s  doi>end   upon  ana'sthesia  or  loss  of  muscular  sense.     In  some 
cases  the  ataxia  is  so  extreme  that  the  [iatient  cannot  stand  at  all  with- 
out assistance.     Sometimes  ttiere  is  a  tendency  to  run  hack  ward,  as  I 
have   seen   in  a  ease  of  Weir  Miteheirs  several  years  ago.     In  other 
cases  tiie  patient  reels  frttm  side  to  sitle  as  in  an  exaggerated  form  of 
>coraotor  ataxia. 
Reflexes. — Myotatic  irritability  may  be  niyrmal  or  inctx^asetl.    Gowers 
*ts  that  it  is  normal  in  about  one  half  of  the  cases.     The  knee  Jerks 
f  often  exaggeratetlf  sometimes  excessively  so.     A  taj)  upon  the  jwitel- 
lar  tendon  or  upon  the  patella  its*'lf  causes  the  leg  to  My  out  violently, 
and  often  a  light  Idow  uixni  the  patellar  tendon  causes  the  patient  to 
make  a  general  start  anil  to  complain  of  pain  in  the  back.     Simetimes 
the  knee  jerks  are  apparently  lessened,  and  on  examinatitin   it  may  be 
found  that  the  movements  of  the  leg  are  lYstniined  by  contraction  of 
the  flexor  muscles,  either  voluntarily  nr  involuntarily.     Ankle  clonus  is 
seldfim  found  in  hysteria,  but  it  can  undonhtedly  sometimes  he  elicited. 
Sternberg  says  :  ^  "  In  liysterieal  persons  fre<pient]y  increase  of  the  ten- 
-doa  reflexes  occurs,  and  in  about  2t>  per  cent,  foot  clonus  is  present." 
wfi  is  more  often  met  with  in  traumatic  hysteria.     A  psemh)-elonus  is 
Bboc  so  rare  in  hysteria.     When  the  fi>ot  is  sudtlenly  flexed,  as  in  an 
Hlttempt  to  induce  clonus,  it  undergoes  a  series  «»t"  nmvements  <rf  the 
fcxtensors,  slower  than    true   clonus  and   more    irregular.     While    the 
Root  is  held  in  a  state  of  flexion  they  sometimes  cease  entirely,  and  after 
a  few  moments  begin  again.     Theses  movements  give  the  impression  to 
^he  observer  of  being  jxirtly  voluntary. 

■     The  iKitellar  r<'rt(.'x  is  never  entirely  absent  in  hysteria,  unless  by 

cliance  it  be  in  an  individual  in  whom  tins  reflex  is  abnormally  defective. 

The  tenthui  reflexes  of  the  upper  extremities  are  seldom  exaggerated. 

The  plantar  reflexes  may  be  excessive  or  normal.     Sptismodic  eoutnic- 

^ures  often  oc(Mir  in  hysteria ;    that  is,  a  joint  may  become  flexed  or 

fcxtended  rigidly  for  a  few  minutes  at  a  time  and  relax  again.     The 

Contractures  often  come  on  after  the  "  grand  attack,"  or  they  may  come 

spontaneously.     Contractures  sometimes  affect   the  muscles  of  the  jaw, 

so  that  the  mouth  cannot  l>c  opened,  and  it  is  said  that  occasionally  the 

mouth  is  held  tiiH-n,  so  that  it  cannot  lie  closed — ^as  after  yawning,  for 

kpn-tance.     The  arm  is  sometimes  violently  flexed  at  the  elbow,  with 
flexion  of  the  wrist  and  fingers  like  the  late  contractures  of  hemiplegia. 
The  contractures  may  disiipjx'ar  after  hypnosis.     Clonic  contractions  of 
tthe  diaphragm  sometimes  occur,  giving  rise  to  rapid  breathing  or  hie- 
!f»ughs  or  cxph>sive  utterances.     Rapid  breathing  is  not  uncommon  in 
ysteria,  and  respirations  of  50  or  fjO  a  minute  are  sometimes  kept  up 
for  ilavs.     Hysterical  tetany  is  sometimes  seen. 

» Quoted  by  Spiller :  Joum,  of  Nerv.  and  MenL  DU.,  July,  1897. 
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Tremor  is  often  present  in  hysteria.  It  may  coexist  with  paralysis  and 
contracture,  or  quite  as  often  occurs  without  connection  with  either.  In 
cases  of  hysterical  paralysis  and  contracture  the  tremor  often  comes  on 
when  the  limb  is  moved  or  if  the  patient  attempts  to  make  a  movement 
It  is  usually  rapid,  quick,  and  fine.  In  some  cases  there  is  a  general 
tremor  affecting  all  of  the  limbs  and  lasting  with  wonderful  persistency. 
The  tremor  of  hysteria  is  not  increased  by  voluntary  effort  like  that  of 
multiple  sclerosis.  Sometimes  the  tremor  is  confined  to  one  arm,  and 
seems  to  keep  up  as  long  as  the  patient  is  observed.  Occasionally  placing 
the  limb  in  some  unusual  position  arrests  the  tremor,  and  often,  if  the 
patient's  attention  is  diverted,  the  tremor  is  lessened  or  ceases.  The 
tremor  sometimes  takes  the  form  of  rhythmical  movements,  and  is  choreic 
in  character,  constituting  hysterical  chorea  or  chorea  major.  The  move- 
ments are  quite  different  from  Sydenham's  chorea,  being  more  purposive 
and  more  irregular.  These  movements  are  sometimes  seen  in  an  hys- 
terical patient  who  has  been  associated  with  a  case  of  chorea,  and 
cease  when  separated  from  it.  In  some  cases  the  movements  are  ins- 
ular, shock-like,  and  erratic,  like  those  of  so-called  electric  chorea.  In 
all  cases  the  movements  are  increased  by  attention  to  them.  Tremor  is 
frequently  a  symptom  of  traumatic  hysteria,  and  is  an  important  feature 
in  medico-legal  cases.  In  a  case  examined  by  me  in  which  the  patient 
was  suing  for  damages  for  injury  there  was  an  excessive  tremor  of  both 
arms.  There  was  also  paresis  of  one  arm,  grossly  exaggerated  knee 
jerks,  and  scanning  speech.  The  patient  was  non-suited,  and  within  a 
short  time  after  I  am  informed  that  he  returned  to  a  normal  condition. 
The  tremor  may  be  rapid  or  slow,  the  rapid  tremor  being  eight  or  ten 
vibrations  per  second,  and  the  slow  five  and  a  half  per  second.  An 
attempt  to  restrain  the  tremor  by  holding  the  part  usually  increases 
the  severity  and  range  of  the  movements.  Toxic  influences,  like 
alcohol,  lead,  and  mercury,  may  be  the  cause  of  tremor  in  hysteria. 
Other  hysterical  symptoms  may  be  caused  by  metallic  poisoning. 
Trc^mor  may  affect  the  larj'nx,  giving  rise  to  peculiar  rapid  vibrations 
of  the  organ.  I  have  seen  a  case,  which  I  believe  has  been  reported  by 
"VVeir  Mitchell,  in  which  the  larynx  moved  up  and  down  with  great 
rapidity,  giving  rise  to  a  clicking  sound  like  the  chattering  of  teeth  in 
a  chill. 

Vifteeral  Symptoms. — Hysterical  vomiting  is  occasionally  met  with, 
and  is  a  most  dimcult  symptom  to  control.  It  may  last  for  years,  dur- 
ing whi(;h  time  every  particle  of  food  is  apparently  vomited,  and  yet 
the  jKiticnt  keeps  fairly  well  nourished.  In  other  cases,  however,  the 
patient  becomes  extremely  emaciated  and  may  die  for  lack  of  nutrition. 
The  vomiting  of  hysteria  is  easily  accomplished  and  is  unaccompanied 
by  nausea.  Often  it  seems  to  be  merely  regurgitation  of  the  food  soon 
after  it  is  taken,  and  sometimes  the  food  does  not  reach  the  stomach 
before  it  is  regurgitated  from  the  gullet.  The  symptom  is  then  called 
cesophagismus.  Anorexia  nervosa,  or  hysterical  repugnance  to  food,  is 
present  sometimes  to  such  an  extent  that  the  patient  will  swallow  alni<*t 
no  nourishment,  and  at  times  the  ability  to  swallow  seems  to  be  lost. 
A  patient  came  under  my  care  who  for  a  long  time  had  been  unable  to 
swallow  except  after  the  a]>plication  of  a  weak  solution  of  cocaine  to  the 
fauces.     Hysterical  dysphagia  may  be  a  dangerous  symptom  from  "^ 
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I  difficulty  in  taking  enough  nourishment  to  sustain  life.  The  cases  of 
*' fasting  girls"  which  have  been  rejMtrled  frnni  time  to  time  Iiuve  been 
instances  of  hystcrieal  anurexia,  but  in  all  of  these  ear?es  there  has  no 
doubt  been  a  greater  or  less  amount  of  ileceptioa  pmetisetl.  Various 
forms  of  dyspepsia  are  preseut  in  hysterical  putieuts.  The  most  eom- 
rnon  of  these  are  assoeJated  with  Hatuh'uce  aud  iliseoinfort  after  eating, 
rHith  (Xicasional  weight  fir  pain  in  the  epigastrium  whieh  may  simulate 
^iPBtrio  ulcer.  Sometimes  an  enormous  amount  of  g:»s  accumulates  in 
the  st»)mach  and  intestines,  wliich  ilistends  the  ab<iomen  to  an  extra- 
ordinarv  extent.  This  condition  constitutes  the  so-eaUed  "  j)hautom 
tumors^'  sometimes  seen  in  hysteria.  Constipatiim  is  frecpiently  pres- 
^^  ent,  and  the  h«iwels  in  some  cases  may  not  be  ofx'uetl  for  weeks.  1  here 
^f  fiocms  to  be  distinct  loss  of  muscular  }M>wer  in  tlie  intestines,  for  large 
do«es  of  purgatives  and  copious  enemata  have  no  etfeet,  and  cases  are 

Ion  recortl  where  the  peristaltic  action  of  the  bowels  seems  to  have  been 
reversed.  A  case  is  reported  by  Briquet  in  which  tincture  of  litmus 
was  vomited  twelve  minutes  aft<'r  it  luid  lieen  injected  into  the  tjowel. 
It  is  ipiite  a  frequent  symptom  in  hysterical  jwticnts  for  an  evacuation 
of  the  bowels  t«>  he  follfnved  by  a  sense  of  extiTuie  exliaustiou  or  by 
even  actual  fainting.  Mitchell '  desf!rihes  at  length  the  various  forms 
of  hysterical  disoniers  of  tiu^  rectum  which  he  had  observed. 
Retention  of  urine  often  (X'curs,  and  the  use  of  the  catheter  may  be 
necessary  for  weeks.  It  is  well,  however,  to  avoid  the  use  of  the  cath- 
eter, because  when  it  is  once  l>egun  it  is  {bflTicult  to  leave  it  off.  Incon- 
tinence of  uriue  is  rare,  but  it  does  sometimes  occur,  as  seen  in  a  \m- 
tient  referred  to  above.  Suppression  of  urine  is  an  occasicuial  sym|i- 
^^  torn,  and  eases  are  on  record  in  which  not  a  drcqi  of  urine  was  passed 
^H  for  twelve  days,  and  even  hmgcr,  without  symptoms  of  uiwrnia.  This 
^V  is  not  increclible,  Ijccausc  I  have  seen  a  case  of  ciilculous  anuria  in 
^P  which  no  urine  was  passi/d  for  eleven  <lays,  and  no  symptoms  of  urtemic 
I"  poisoning  developed.  I  tiave  recently  seen  a  case  of  nn  liysterical  girl 
who  ]»asseil  no  uriue  for  ten  days,  luit  tliis  patient  was  not  absolutely 
free  from  a  suspicion  of  dei'cption.  On  the  other  hand,  enormous  quan- 
1^ titles  of  limpid  urine  are  sometimes  luissed  liy  hysterical  women. 

The  action  of  the  heart  is  often  disturbed  ;  there  are  |ialpitation  and 

irregularity  of  action.     Attacks  simulating  angina  are  sometimes  seen, 

mil   the  pain  and  other  symptoms  closely  resemble  those  of  true  angina 

^     -toris.    Giniudeaii-  sjieaks  of  the  frequent  coexistence  of  hysteria  and 

rcjardiac  affections,  especially  in  tliose  sutfering  from  mitral  stenosis,     I 

have  frequently  observed  this  my-^olf. 

»  Slight  causes,  like  emotion  and  indigestion,  will  make  the  heart  l>eat 
with  such  nipidity  as  to  greatly  iuconvenieuee  the  patient.  A^arious 
vasomotor  symptoms  (K'cnr.  The  skin  flushes  easily  and  In  irrvgtdar 
psitches,  or  flushing  may  alternate  with  great  j)ailor.  The  extremities  are 
usually  coUl,  and  the  surface  fd*  the  bcnly  is  often  blue  and  mottled.  In 
some  cases  there  is  such  a  bloodless  condition  of  the  skin  that  pin-pricks 
do  not  hlecfl. 

Rapid  respiration  has  been  already  alludt^l  to.     Lloyd*  gives  a  case 
of  a  woman  who,  after  a  surgical  operation,  had  respirations  of  75  per 

*  Cliuirftl  Jjfrtures  on  Amv)Mj»  Thnemcit,  fitptcinlly  in  Wamen^ 

«  La  Sfmninf  mitUealt,  June,  1896.  •  Op.  eiL,  p.  127. 
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minute  for  several  weeks.  Mitchell/  reports  a  case  in  which  the  res- 
pirations were  1 50  per  minute.  Reisman  *  details  two  cases  of  hysteri- 
cal rapid  breathing  in  children:  one  was  a  case  of  chorea  in  a  boy  of 
nine  years  in  whom  the  respirations  were  64  per  minute,  and  the  otiier 
a  boy  of  thirteen  years  with  respirations  of  84  per  minute  and  other 
manifestations  of  hysteria. 

Coughing  is  sometimes  an  annoying  symptom.  The  patient  barks 
persistently,  but  seems  to  suffer  little  or  no  ill  effects  from  it  Occa- 
sionally a  peculiar  and  long-enduring  form  of  yawning  is  met  with  in 
hysteria. 

In  some  instances  there  is  elevation  of  temperature,  the  febrile  reac- 
tion being  constant,  or  it  may  be  intermittent  and  may  last  for  several 
weeks ;  as  a  rule,  however,  the  temperature  is  normal  in  hysteria.  In 
some  cases  there  have  been  observed  extraordinary  rises  in  temperature 
— to  115°  F.  These  high  temperatures  have  been  explained  on  the 
theory  of  fraud  on  the  part  of  the  patient,  who  makes  use  of  friction  or 
other  means  to  cause  the  mercury  to  rise  in  the  thermometer,  but  there  are 
cases  which  have  been  carefully  observed  in  which  high  temperatures 
have  been  recorded,  and  the  question  of  fraud  has  been  clearly  excluded. 

Locid  sweating  of  the  arm,  leg,  or  one  side  of  the  face  is  sometimes 
observed.  Trophic  changes  may  occur  in  the  skin  or  joints.  Bloody 
sweating  and  local  hemorrhages  under  the  skin  are  prolxibly  always  of 
artificial  origin,  and  the  haemoptysis  which  is  occasionally  seen  in  hys- 
terical women  is  no  doubt  caused  by  injury  to  the  gums.  Some  carious 
forms  of  skin  disease  occur  in  hysteria.  Mitchell  has  reported  a  case  in 
which  a  bark-like  growth  appeared  on  the  leg.  A  patient  seen  by  me, 
after  profuse  sweating  of  the  legs  lasting  for  many  months,  had  an  ex- 
tensive cczematous-like  eruption  covering  one  leg  from  the  knee  to  the 
ankle.  In  other  cases  different  forms  of  skin  disease  of  apparently 
hysterical  origin  have  been  reported.. 

We  have  attempted  to  record  most  of  the  prominent  stigmata  of  hysteria. 
No  doubt  many  have  been  omitted,  for  their  name  is  legion,  and  it  would 
be  impossible  to  record  all  that  may  be  met  with  in  various  cases.  We 
must  remember  that  many  symptoms  met  with  in  a  case  mav  be  inten- 
tionally simulated,  but  this  simulation  is  only  part  of  the  disease  and 
due  to  the  peculiar  mental  condition  of  the  patient. 

Cerebral  Symptoms. — The  cerebrum  is  undoubtedly  the  seat  from 
which  arise  the  disordered  bodily  functions  in  hysteria,  such  as  paralysis, 
hemianajsthesia,  and  contractures,  and  it  is  therefore  to  be  expected  that 
mental  disturbances  are  to  be  found  in  different  degrees  and  forms  in  all 
cases.  The  psychical  symptoms  of  hysteria  are  various  in  their  nmm- 
festations.  When  the  functions  of  the  higher  cerebral  centres  aw 
deranged  conditions  of  somnambulism,  trance,  catalepsy,  and  like  dis- 
orders may  be  manifested.  Hysterical  patients  are  easy  subjects  for 
hypnotism,  and  in  some  cases  the  patient  appears  to  be  in  a  continuous 
hypnoid  condition.  Such  persons  are  easily  impressed  and  readily  idd"- 
enced  by  suggestion.  It  is  a  question  whether  any  person  who  is  readily 
influenced  by  hypnotism  is  in  a  sound  mental  state.  The  practice  of  deep 
hypnotization  of  hysterical  subjects  is  not  without  danger,  for  the  patienj 
may  be  left  in  a  hypnoid  state  for  some  time  after  the  experiment   1 

^  Amer.  Joum.  Med.  Sci.,  March,  1893.  >  PhUada.  Pblydinie,  Feb.,  1897. 
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[Would  th(;'n'lV>re  adnse  against  the  use  of  hypnotism  in  hysterioal  patients, 
lexcept  witli  tht'  greatest  caiitioii,  and  then  ijnly  by  an  exjierienoed  person. 
fLIoytl '  descrilx's  tlie  hysterit'al  patient  as  living  in  a  sort  of  a  state  uf 
tlouble  eonseiousness^  fonnin^^  two  gnnips  i>f  phrndniena— oni-  cniisti- 
tuting  his  own  fKTsonality,  and  tJu*  otlieran  abnornta!  personality,  ditter- 
eut  from  the  tir-t  and  ignoring  it.     Cases  of  double  oouseiousness  and 

■  double  personality  have  bt^en  reeortled  in  whieb  the  peisiui  lases  his 
identity  and  liis  own  original  ebaraeter  for  jierioils  of  months  or  years. 
The  cases  in  wliieb  the  individuality  and  menial  eharacteristies  uf  the 
piitient  vary  from  time  to  time,  like  "  Dr.  riekyll  and  Mr.  Hyde/* 
are  probably  eases  of  hysteria.      In  liysteria  the  patient   may  have  dis- 

■tioct  mental  aberration.     There  are  delusions,  halluciiialions,  and  lixed 
ideas.     The  fitnrth  stage  of  the  '*  grand  attaek  ^'  is  usual Jy  elianieterized 
by  delusions,  tlelirium,   and  sometimes   maniacal  violence.     After  the 
motor  symptoms  ^^f  this  stag**  are  over  the  mental  symjjtoms  may  eon- 
inue  for  a  long  time  in  a  m(HliHed  degri-e.     The  |>iitient  nuiy  attempt 
licide  or  be  fTossessed  of  a  maui;t  to  set  tire  to  tlie  tuuise  in  wln<-h  he  lives. 
Lloyd*  s|Huiks  of  the  iuijKjrtaiiee  of  distinguishing  eases  of  panuutia 
from  hysterieal  insanity,  but  und(Mibte<Ily  the  impulse  t»i  ai-sou  and  nther 
iestruetive  ideas  do  exist  in  hystericid  infinity,  being  ot*ten  prumpted 
IW  the  ideji  of  creating  a  sensatioiLnl  imjiression.      Hysterieal  sympioms 
rare  sometimes  present  in  insanity,  but  this  shuuld  not  entitle  the  eundi- 
Ition  to  be  ealle<l  hysterieal   insiuiity.     The  mental  disorder  in  hysteria 
[8f)raetiraes  tiikes  the  Ibrm  of  erotie  aetious  and  speeeh,  and  symptoms  of 
Isexual  excitement  may  be  present. 

The  question  of  restrjiint  in  a  hospital  or  asylum  is  always  a  iliffieult 

lone  in  cases  of  hysterieal  insanity,  but  there  is  no  doubt  that   matiy  of 

[the  more  extreme  eases  of  hysterieal  insanity  nKpiire  restraint  in  a  bos- 

'  pital,  although,  a«*  a  rule,  these  ruses  ean  be  better  managed  by  removal 

from  home  and  t!ie  eareful,  judieious  attendance  of  nurses  in  a  private 

*  house. 
Some  interesting  confessions  of  hysterieal  patients  have  been  neconled 
by  Mitehell  in  which  the  psitient,  after    recovery,  reviews  her  conduct 
during  the  hysterical  periiMl.     One  jKiticnt  said:  **  Ixwiking  l)aek  over 

■  tlie  year  with  the  light  of  the  present,  it  seems  as  if  there  was  n< (thing 
tlie  matter  witli  me,  and  Iwcuuse  ui'  these  sensatimis  I  carriefl  on  a  sort 
of  starvation  pr«:»eess,  physically  and  mentally." 

Diagnosis. — The  ordinary  forms  of  hysteria  are  easily  recognized, 
pooially  if  raentjd  symptoms  be  jux'sx-nt.     The  stigmata  of  hysteria  are 
constant  and  consistent  in  most  eases  tliat  careful  searcli  for  these  will 
isually  reveal  the  prest-nec  of  one  or  mon:>,  such  as  [Uijesthcsia,  contrac- 
lUre,  ^>erversious  of  various  special  senses,  and  the  like.     Do  not  bee^in 
le  investigjition  of  a  case  with  the  idea  of  framl  and  imposture  ;  and 
ithough  many  of  the  manifestations  in  hysterieal  patients  are  downright 
frauds,  these  are,  as  a  ride,  mci'ely  the  outgrowth  r«f  the  disease.     In 
many  cases  the  diagnosis  is  difficult ,  especially  when  there  is  also  present 
some  organic  disease.     Many  cases  of  brain  tumor  have  been  rerorded  in 
wllich  the  symptoms  of  the  orgjinic  disease  were  masked  by  the  conspic- 
uous hysterical  symptoms.     Hughes-Bennett,"*  <iuotc<l  l>y  Mills,  relates 

»  Op.  ci(.,|>.129.  '  Op.dt, 

*  Sifgtemo/  Medicine  by  American  Authors,  vuL  v.  p.  258. 
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the  case  of  a  wayward  and  hysterical  girl  of  a  neurotic  family  which  had 
been  pronounced  hysteria  by  some  of  the  highest  medical  authorities  in 
Europe,  and  after  death  a  tumor  as  large  as  a  hen's  egg  was  found  in  the 
brain.  Many  other  cases  of  brain  tumor  have  been  recorded  in  which 
the  existence  of  the  growth  was  never  suspected  during  life.  I  have 
seen  a  case  myself  in  which  the  symptoms  during  life  were  those  of 
hysteria.  The  patient  had  many  mental  peculiarities  which  had  existed 
during  the  greater  part  of  her  life,  and  later  developed  greater  mental 
aberrations  with  convulsions  which  were  hysterical  in  type.  The  patient 
died  after  a  violent  series  of  convulsions,  and  the  autopsy  showed  a  krge 
tumor  in  the  occipital  lobe.  Careful  and  frequent  examination  of  toe 
eye-ground  and  inquiry  as  to  pain  in  the  head,  vomiting,  and  local  palsies 
will  usually  prevent  the  mistake  being  made  of  overlooking  a  brain 
tumor.  When  the  question  is  between  hysteria  and  an  organic  brain 
lesion,  the  history  of  the  case  will  usually  aid  in  the  diagnosis.  The 
existence  of  anaesthesia  and  its  distribution  are  also  characteristic  of  hys- 
teria. In  organic  paralysis  the  reflexes  are  greatly  exaggerated,  and 
there  may  also  be  clonus.  In  hysteria  the  knee  jerks  may  also  be  exag- 
gerated, but  clonus  is  rare,  and  when  it  is  present  it  is  slow  and  halting. 
In  cerebral  syphilis  the  diagnosis  is  more  diflBcult,  as  the  paralysis  may 
come  and  go,  and  there  are  usually  some  psychical  peculiarities  resem- 
bling those  of  hysteria  ;  but  the  history  of  the  primary  lesion  and  the 
presence  of  skin  or  bone  lesion  will  usually  point  to  the  nature  of  the 
disease.  Hysterical  paralysis  is  seldom  as  complete  at  any  stage  as  that 
of  oi^nic  origin.  Hysterical  paralysis  is  more  liable  to  occur  on  the 
left  side,  while  hemiplegia  from  hemorrhage  or  embolism  is  more  fre- 
quent on  the  right.  In  paraplegia  of  hysterical  origin  there  is  likely  to 
bo  anaesthesia  and  rigidity  of  the  legs  in  extension.  In  organic  diseases 
of  the  cord  there  are  bedsores,  muscular  atrophy,  and  incontinence  of 
urine.  In  |)olioniyclitis  there  is  rapid  wasting  of  the  limbs,  and  loss 
of  contractility  to  the  faradic  current  is  invariably  present.  When  in 
doubt  as  to  the  true  nature  of  the  disease,  the  question  can  almost  always 
be  settled  by  anaesthetizing  the  patient.  The  amesthetic  should  be  pushed 
rapidly,  so  as  to  produce  the  stage  of  excitement  and  resistance.  If  the 
case  is  one  of  hysteria,  the  patient  while  in  a  state  of  ether  intoxication 
will  often  snatch  the  towel  from  the  face  with  the  hand  which  had  been 
before  helpless,  or  will  throw  about  with  activity  the  legs  which  had 
been  apparently  perfectly  powerless.  In  a  case  of  hysterical  paraplcgi* 
following  removal  of  the  ovaries,  the  patient's  legs  were  ansestneticfrom 
the  hips  down,  and  she  was  unable  to  move  them  in  the  smallest  degrw. 
Irritation  of  the  sole  of  the  foot  or  an  attempt  to  flex  the  leg  vould 
bring  on  a  violent  tremor  of  the  limbs,  which  lasted  for  several  minutes. 
There  was  grave  doubt  as  to  whether  there  was  not  myelitis,  for  there 
was  incontinence  of  urine  and  a  distinct  bedsore  formed  over  the  sacnim- 
The  presence  of  several  hysterical  stigmata  aroused  my  suspicions  as  to 
the  true  nature  of  the  case,  and  ether  was  administered  to  the  patient. 
When  partially  anjesthetized  she  became  quite  active  in  the  use  of  her 
legs,  which  were  thrown  about  in  every  direction  with  great  energy* 
One  should  study  all  cases  carefully,  and  should  not  be  hasty  in  makii^ 
the  diagnosis.  Mistakes  are  frequently  made,  and  one  should  always 
remember  what  has  before  been  said  in  this  paper,  that  organic  dise^* 
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often  exists  coincidently  with  symptoms  of  hysteria.  The  sex  and  age 
uf  the  patient  are  ahvays  to  be  taken  into  eo]i?ii(i(e ration  in  making  tiie 
diagnosis,  but  it  i.s  important  to  remember  that  livfiteria  does  exist  in 
men  with  the  typical  aiuesthesiaM  and  )>ther  htigmata  of  hysteria  which 
are  seen  in  women. 

Hysteria  and  nenmsthenia  are  often  confounded^  It  is  true  that 
often  both  conditions  may  exist  in  the  sanu*  patient,  Imt  as  often  they  do 
not.  They  are  thoroughly  ditferetit  diseases,  and  each  luis  u  distinct 
syndrome  of  symptoms.  Neurasthenia  is  essentially  a  disease  of  mal- 
nutrition. The  patient  is  usually  tliin  and  aniemic  ;  there  are  feeble- 
acss  of  bo<ly,  bad  eireulation,  and  lack  of  energy.  Hy.^teria  is  essen- 
tially a  psychosis.  In  ittheruarc  present  globus  hystericus^ anaesthesia, 
ovarian  tenderness,  anri  paralysis.  Neurasthenia  t>ceiirsas  often  in  men 
as  in  women;  hysteria  is  most  common  in  women.  NeiinisthenJa  never 
beg:i OS  or  recovers  suddenly;  hysteria  often  dt>es  so.  llypochfindriasis 
differs  from  hysteria  in  that  it  ocoiirs  mostly  in  men  and  is  a  eondition 
of  introsjxHrtive  s|K'culation. 

Epilejitic  convulsions  maybe  mistaken  for  the  "  grand  attack  "  of 
hysteria,  but  a  careful  study  of  the  seizure  will  generally  prevent  a  mis- 
take. In  epilepsy  the  attack  is  sudden  ;  there  are  biting  of  the  tongue 
[and  complete  unconsciousness.  The  attack  seldom  hists  more  than  a 
minute  or  two,  and  the  patient  usually  sleeps  proftunidly  as  soon  as  the 
attack  is  over.  In  hysteria  the  attack  usually  eonies  on  gnulually  ;  the 
movements  are  mure  violent,  tlie  jKiticnt  thnnving  herself  alKUit,  and 
assuniinir  the  varioii.'^  positions  of  opisthotonos  and  the  ltk<\  wliich  have 
been  tles<;'ribed  above.  The  patient  d<x's  not  bite  the  toiigne,  and  it  is  usu- 
ally foimd  that  the  conjunct t vie  arc  sensitive,  so  ttiat  when  the  balls  of 
the  eye  are  toucheil  the  lids  contract.  An  hysterical  attack  is  of  longer 
dunition  than  an  epileptic  attack.  The  changeahleuess  of  ihe  >yn>jv- 
toms  of  hysteria  are  ebaracteristic  :  there  may  lie  amesthesia  one  day 
and  paralysis  the  next.  Above  all,  the  mental  attitude  of  the  patient 
is  to  be  taken  into  consideration. 

Prc)onosis. — ^Hysteria  is  a  disease  of  huig   standing,  and  is  essen- 
tially chronic  in  its  nature.     Tlie  danger  to  life  in  hysteria  is  practically 
Hi!^  although  case^  occasionally  ilo  arise  in  which   death   results  from 
exhaustion  after  prolonget]  vomiting  or  from   s(une  iuterenrrcnt  clisease. 
|iiy?*terics  do  not  starve  tlienisclves  to  death,  altliougli  they  appfi ready 
l-Oome  dangerously  near  to  it  in  some  eases.      In  the  famous  case  of  the 
Welsh  "  fasting  girl,"  who,  when  a  watch  was  put  upon  her,  died  for 
Want  of  nourishment,  it  was  then  found   that  her  parents  had  been  in 
^t.he  habit  of  supplying  her  with  food  surreptitiously.     Cxowers'  spesiks 
>f  <leath  having  (x'cnrrcd  from  laryngeal  spasm  in  an  hysterit^l  attack. 
The  question  of  ccmiplele  r<'<'overy  in  hysteria  depends  largely  upon 
the  treatment  emi>Inyed   aiul    upon  the  ojiportunities  for  properly  man- 
i^ing  the  cji.-'e.      Many  cases  recover  fully  uurl  eom])letely,  and  reuuiin 
["Well ;  other  eases  never  regain  their  normal  health,  but  fall  into  a  state 
1  f>f  chronic  invalidism,  in  which  they  remain  for  the  rest  of  their  lives. 
The  <xuitractures   become    greater   and   the   other  stigmata   more  pro- 
nounced.    Contractures  an<l  local  spasms  are  symptoms  which  usually 
last  for  a  long  time.     Local  pains,  and  especially  the  tender  and  irrita- 

» Op.  cit. 
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ble  spine,  may  endure  for  years.  Paralysis  and  aphonia — and  the 
convulsive  attacks  as  a  rule — ^yield  more  promptly  to  treatment.  In  all 
cases  the  prognosis  depends  upon  the  surroundings  and  the  individual 
peculiarities  of  the  case. 

Should  a  definite  cause  be  found  which  is  removable,  then  the  treat- 
ment of  the  case  is  plain  and  usually  satisfactory.  Should  there  be  a 
bad  condition  of  the  general  health,  with  anaemia  and  loss  of  flesh, 
improvement  in  these  conditions  is  usually  accompanied  by  relief  of  the 
hysterical  symptoms.  This,  however,  is  not  always  the  case,  for,  should 
the  environment  of  the  patient  continue  unwholesome,  she  may  gain  in 
flesh  and  color,  but  have  as  pronounced  hysterical  symptoms  as  before. 
Strumpell  *  asserts  that  in  hysteria,  as  a  rule,  treatment  either  produces 
the  most  brilliant  results  or  else  it  has  no  effects  at  all.  This  is,  to  a 
great  extent,  true,  but  failures  in  the  treatment  of  hysteria  are  often  the 
fault  of  the  physician,  who  undertakes  the  management  of  a  case  when 
he  knows  he  is  handicapped  by  the  unfavorable  surroundings  of  his 
patient. 

Treatment. — ^The  moral  and  psychical  management  of  hysteria  is 
of  greater  importance  than  any  other  method  of  treatment,  and  Ais 
must  be  considered  in  every  plan  which  is  pursued.  By  fer  the 
most  successful  scheme  in  the  treatment  of  hysteria  which  has  been 
devised  is  that  which  is  known  as  the  "  Weir  Mitchell  rest  cure."  Bv 
this  method  we  can  apply  various  means  which  are  essential  for  the 
cure  of  the  disease.  The  rest  treatment  enables  the  physician  to 
isolate  his  patient  and  to  remove  her  from  the  baleful  influences  which 
always  exist  at  home.  It  gives  him  an  opportunity  of  obtaining  a  con- 
trol of  the  patient  without  the  counter-influences  of  well-meaning  but 
injudicious  friends.  It  affords  the  best  means  for  improving  the  patient's 
physical  health,  and  removes  her  from  the  cares  and  excitements  which 
are  unavoidable  in  the  ordinary  home  life.  Another  important  influence 
of  the  rest  treatment  is  the  fact  that  the  prospect  of  release  from  the 
monotony  of  the  treatment  and  isolation  when  recovery  takes  place 
affords  the  strongest  possible  incentive  to  the  patient  to  make  eveiy 
exertion  to  help  herself  Suggestion,  which  always  plays  a  most  im- 
portant part  in  the  treatment  of  hysteria,  can  be  used  to  the  greatest 
advantage  when  the  patient  is  under  the  controlling  influence  of  only 
the  doctor  and  nurse.  It  is  essential  that  the  physician  should  gain  the 
ascendancy  over  the  patient's  mind,  but  he  must  free  her  from  the  idea 
that  anything  is  done  in  the  treatment  as  a  punishment.  In  order  that 
rest  treatment  shall  be  successful  every  detail  should  be  carried  oat  with 
the  utmost  care.  The  selection  of  a  nurse  is  of  prime  consequence.  A 
nurse  may  be  well  trained  and  thoroughly  efScient  in  general  illnesSi 
but  yet  bo  totally  unfit  for  the  care  of  an  hysteric.  The  nurse  should 
be  possessed  in  an  unusual  degree  of  tact,  and  should  have  resources*' 
her  command  for  diverting  and  occupying  her  patient.  She  should  be 
firm  and,  at  the  same  time,  gentle  and  kind.  There  are  no  cases  m 
which  it  is  so  necessary  that  the  "  suaviter  in  modo"  should  be  com- 
bined with  the  "  fortiter  in  re." 

Massage  is  a  necessary  adjunct  to  the  rest  treatment.     Not  onlvdoc* 
it  give  the  much-needed  exercise  to  the  muscles,  keeping  up  their  i"** 
^  Practice  of  MedieinCt  p.  813. 
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iritloD^  as  well  as  promotiug  the  pniccj^s  of  digestion,,  but  it  makes  a 
break  in  tlie  monotonuiis  daily  life  of  the  patient.  It  is  not  desirable 
to  have  the  massage  given  by  the  nurse,  but  to  have  a  trained  masseuse 
come  daily  to  give  the  treatment.  The  masseuse,  as  well  as  the  nurse, 
should  have  sjM'cial  (luaiiiications  for  her  work,  and,  as  Lloyd  says,*  she 
can  often  aid  iu  the  iuHueuce  of  suggestion  upon  the  (>iitient\s  mind. 
Electricity  is  not  so  im|H>rtant  as  massage,  but  it  serves  a  useful  jwirt. 
I  have  shown  elsewhere^  that  a  rise  in  tem|)erature  fntm  one  half  f>f  a 
J^ree  to  one  degree  F.  follows  electrieal  treatment.  Faradisni  is  the 
form  of  eleetricity  to  be  selected,  but  frietional  eleetricity  has  its  uses  in  the 
treatment  of  amesthesia  and  in  irritable  spine.  The  length  of  time  for 
vhieh  the  patient  is  to  be  kept  at  absolute  re.st  nmst  de^iend  upon  the  indi- 
vidual «ise,  but  it  is  wise  to  get  the  putient  up  and  about  as  soon  as  pos- 
sible. One  matter  of  the  greatest  inj|>ortauee  is  nrtt  to  allow  the  patient  to 
return  to  her  daily  life  as  -^iMin  as  she  is  eonvaleseent.  Kelap>es  iu  hysteria 
occur  readily,  and  are  usually  hanler  to  cure  than  the  original  attack. 

The  points  of  eliief  imjMirtanee  in  the  rest  treatment  are  rest,  com- 
bined with  |»assive  exer«;ise,  over-frefliug,  and  isolation.  While  absolute 
seclu^sion  is  not  essential  in  every  ease,  there  are  but  few  eases  in  which 
we  can  make  an  exeeptiou,  Iu  order  to  secure  projwr  isolation  it  is 
necessary  that  the  jmtient  should  l)e  removed   from   her  own  li()me. 

•  Few  cases  are  successfully  treated  at  home.     The  [Nitient  siimild  be  sent 
to  a  quiet  boarding-house  or  properly  con<lueteil  sanitarium,  where  the 
diet  can  he  regulatwl  acct>rding  to  the  views  of  the  pliysiciau.     A  go<xl 
nurse  is  selected,  who  is  required  to  remain  with  her  imtient    all  the 
time,  except  for  a  pi^riiwl  not  exceeding  tw(»  hours  iu  a  day  fur  exercise 
^  and  fresh  air.     She  shoidd  leave  her  ]Kttient  at  the  time  when  the  mas- 
H  sense  comes  to  give  her  treatment.     The  patient  is  directed  to  remain 
H  all  the  time  in  bed.     She  may  be  allowed  to  lie  on  a  eot  or  lounge  which 
His  brought  alongside  of  the  btnl  once  or  twice  a  day  wlieu  thedKnl  is 
tnade,  but  these  are  the  only  times  wlien  she  should  get  out  of  bed. 
The  diet  at  first  slirMild  be  runfiucd  to  milk.     It  is  not  well  in  any  ease 
tto  ask  a  jxiticnt  whether  she  can  drink  milk,  because  so  many  persons 
^aave  the  iilea  that  tliey  L-anuot  take  it.     If  milk  is  onlered  in  small 
quantities  and  at  short  intervals,  it  is  seldom  that  one  finds  a  patient  who 
innot,  by  degrees,  be  made  to  take  a  suHicieut  ipjantity.     As  a  rule,  it  is 
irell  to  begin  with  four  ounces  of  milk  every  two  hours,  and  to  increase  the 
Faraount  bv  one  ounce  each  day  until  eight  or  nine  ounces  are  given.    At 
the  end  of  this  time,  if  the  patient  begins  to  desire  solid  f(M)d,  the  int-er- 
I  vals  between  the  times  fur  taking  milk  may  be  increased  and  the  ordi- 
nary mejils  may  be  given,  beginning  at  tii'st  with  very  light  and  easily 
digested  food,  such  as  a  kuub  chop  fur  breakfast  with  a  cereal,  r««ist  or 
bmiled  chicken  for  dinner,  with  some  green  vegetables,  an<l  su]i|>cr  consist- 
ing of  stale  bread  audcfH»ked  fruit.     By  degrees  the  variety  and  amount 
of  eacli  (ueal  shoidd  Ite  iuereased,  ami  the  patient  shriu!<l  be  eneoumgetl 
in  every  way  to  eat   not  only  as  nuieh  as  she  desires,  but  a  great  deal 
more  than  she  has  the  inclination  for,  milk  being  still  given  with  meals 
and  between  meals.     When  the  patient  first  wakes  in  the  morning  a 
glass  of  hot  milk  or  cocoa  should  always  be  given,  ami  the  last  thing  at 
night  milk  in  some  form  should  be  taken.     Malted  milk  or  Nestl6's  iWl 
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may  be  given  as  a  substitute  for  milk  in  some  cases.  Massage  should  be 
applied  once  a  day  in  most  cases,  but  a  second  application  is  sometimes 
advisable.  Massage  should  never  be  given  either  immediately  before  or 
immediately  after  a  meal.  There  should  always  be  an  interval  of  an 
hour  or  two  between  massage  and  a  meal.  Electricity  should  be 
applied  four  or  five  hours  after  massage,  its  object  being  to  give  pas- 
sivc^exercise  to  the  muscles  and  to  promote  circulation.  It  is  not  well 
that  one  form  of  passive  exercise  should  follow  the  other  too  closely. 
The  following  is  the  usual  daily  schedule  for  the  average  rest  treat- 
ment :  On  first  awakening  the  patient  should  take  a  cup  of  hot  cocoa 
or  milk,  about  nine  ounces,  and  immediately  after  this  she  should 
be  given  a  sponge  bath,  either  hot  or  tepid,  followed  by  friction  with  a 
rough  towel,  and  the  other  parts  of  the  toilet  should  then  be  made.  The 
breakfast  should  now  be  brought,  with  which  two  ounces  of  liquid  malt 
extract  should  be  taken  and  a  glass  of  milk.  After  breakfast  the  patient 
should  have  absolute  rest  for  an  hour,  not  talking  or  having  any  reading 
aloud.  About  ten  o'clock  a  glass  of  milk  should  be  taken,  and  about  eleven 
massage  may  be  administei^ed.  As  soon  as  it  is  finished  another  glass  of 
milk  should  be  taken,  and  the  patient  should  try  to  sleep  for  an  hour,  or, 
at  any  rate,  to  remain  quiet  for  this  length  of  time.  Dinner  should  be 
eaten  at  about  one-thirty,  and  this  meal  is  to  be  followed  by  an  hour'squiet. 
At  about  3.30  p.  m.  another  glass  of  milk  should  be  taken,  and  shortly 
after  this  electricity  may  he  given.  At  six-thirty  the  supper  should  be 
eaten,  and  at  half-past  eight  the  patient  should  prepare  for  the  night. 
After  making  a  slight  toilet  the  nurse  may  give  light  massage  for  fifteen 
or  twenty  minutes,  then  give  the  patient  a  glass  of  milk  or  hot  malted 
milk,  and  she  should  settle  to  sleep  for  the  night.  This  routine  should 
be  kept  up  with  such  modifications  as  the  physician  mav  find  necessary, 
depending  upon  the  i)eculiarities  of  the  individual,  for  six  or  eight 
weeks.  If  possible,  the  patient  should  be  weighed  once  a  week,  so 
that  one  may  judge  accurately  of  the  amount  of  gain  in  weight  If  "^ 
series  are  in  the  house  where  the  patient  is,  one  has  to  judge  by  the 
general  appearance  of  the  patient,  and  the  amount  of  food,  especially 
the  amount  of  liquid  food,  is  to  be  regulated  accordingly.  At  the  end 
of  six  or  eight  weeks,  if  the  pjitient  has  shown  distinct  evidence  of 
improvement,  she  may  be  allowed  to  sit  up  for  a  few  minutes  each  day, 
gradually  and  systematically  increasing  the  time ;  and,  as  a  nile,  when 
sitting  up  begins  the  patient  may  be  allowed  to  read  to  herself  or  to  do 
.some  needlework  or  to  exercise  the  mind  in  different  ways.  It  is  not, 
as  a  rule,  well  to  admit  visitors  until  the  patient  is  so  far  well  that  she 
is  sitting  up  for  a  couple  of  hours  twice  a  day  and  beginning  to  walk 
about  her  room.  The  amount  of  weight  gained  in  such  cases  is  often 
very  surprising,  and  in  patients  who  are  already  sufficiently  stout  the 
change  in  the  color  of  the  skin,  the  temi)erature  of  the  hands  and  fe«*> 
and  the  firmness  of  the  muscle.<»  is  most  satisfactory.  In  cases  of  ^5^ 
teria  with  gastric  symptoms,  such  as  anorexia  and  vomiting,  the  ff^ 
ing  by  the  tube  is  of  the  greatest  importance.  The  stomach  should  be 
washed  out  with  tepid  water,  to  which  may  be  added  sodium  bica^** 
bonate  or  an  antiferment  like  boracic  acid  or  thymol,  and  then,  befoi* 
withdrawing  the  tube,  the  nourishment  which  it  is  intended  to  g*^®.^ 
be  poured  into  the  stomach.     It  is  very  seldom  that  this  is  not  retain*^ 
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Tliii?  method  of  feeding  is  atlvuiiUigeous,  Ixrause  a  large  amount  of 
tiutrimcut  van  be  placed  in  tlu-  stomacli  witljout  tlie  |mticiir.s  kiiuw!e<lge 
of  the  quantity  or  chamftcr  of  the  ioml ;  and  tliis  i.s  uften   of  great 
ifuportauee.     A  notable  example  of  the  benefit  of  this  method  of  feeiliag 
is  that  of  a  young  woumn  who  was  reeently  untler  my  eliarge.  She  had 
hystericid  anorexia  and   varions  i>tlier    nenrotie  jihenomena.     Slie  had 
become  extremely  eniaeiated  from  hiek  of  .sufficient  nourishment,  fur 
she  took  only  a  small  quantity  of  food,  and  if  she  felt  any  diseomfort 
after  taking  It,  she  insisted  on  the  use  of  the  stomaeh-tube  to  empty  the 
stomach.     The  p;itient  was  twenty-five  yeiirs  of  age,  five  teet  five  inches 
ill  height,  and  in  Deeemlter,  1S97,  weighed  but  sixly-foiir  pmmds.    She 
was  given  eiglit  ounees  of  milk  every  two  hours  during  the  day,  and 
every  morning  tlio  stomacli  was  washed  (Hit,  and  there  was  thet)  poured 
into  it  one  pint  of  milk,  two  raw  eggs,  and  twf>  ounees  of  l)eef-]niee.    The 
patient  had  previously  di'clared  her  inability  to  digest  either  eggs  or  beef- 
juice,  so  slie  was  not  allowed  to  know  what  was  given  through  the  tube. 
In  June,  six  months  after  treatment  was  begim,  site  weightHl  a  buudn-d 
and  twenty-four  pounds,  a  giJn  of  sixlv  pounds,  or  an  average  gain  oJ*a 
pound  ami  a  half  a  week  (luring  Iier   treatiueut.      Her  other  hysteriead 
symptoms  practically  vanishe<l. 

Travel,  cliatige  ot  climate,  and  sea-bathing  are  beneficial  in  ea>es  where 
the  pjitient  will  not  or  cannot  take  the  '*  rest"  treatment.  Jlills  advises 
uguiTist  high  altitudes  in  crises  of  hysteria.  Hydrotherapy  is  of  great 
use  in  the  treatmrut  of  hysteria.  Not  otdy  di»es  it  have  a  marked 
mental  impression,  but  the  douciies  ami  sprays  have  a  nu>st  beneficial 
effect  on  the  circulation  antl  general  strength  of  the  |)atient.  It  is  neces- 
sary to  bear  in  mind  that  tlie  baths  and  douches  should  be  of  but  short 
duration.  Too  long  a  time  in  the  douche  is  apt  to  1h'  folhiwed  by  a 
depressing  reaction.  In  the  hysteria  of  children  the  patient  >hould  be 
at  once  remos'ed  from  scIuhj],  and,  if  possible,  sent  away  from  home  to 
the  country  or  seashore  with  a  nurse. 

Lin  the  treatment  of  the  "grand  attacks"  various  means  iiave  been 
1  witli  more  or  less  succe.'^s.      Nitrite  of  amyl  by  inhalation  sometimes 
cut<4  short  the  seizure.     Apomorphiue,  gr.  ^q,  !iyp<Mlcrmically,  has  been 
recommended  in  the  milder  attacks  ;   stopping  the  resjiiration  liy  hf)lding 
the   nose  and  mouth  for  thirty  or  forty  secuutls  will  often  arrest  tlie  fit, 
^nd  (hishing  cold  water  over  the  face  and   neck  will  sometimes  succen^d, 
but  in  obstinate  cases  a  cold  tub-bath  may  be  necessary.     l>ecii  pressure 
over  the  ovaries  is  said  to  stop  a  fit,  but  I  have  never  seen  the  pnK'cdure 
Buoceed.     Aphonia  is  often   cuivd   by   fanidism  or  by  <1  rawing  sparks 
fronai  the  skin  over  the  larynx  witfi  the  static  macliine.     Mitclicli  rccom- 
nendd  that  a  patient  witli  aphonia  be  instructed  to  sj»cak  uidy  when  the 
lungs  are  filled  after  a  full  inspiration.      I  have  often  use<l  ibis  UH'th<Kl 
Avith  striking  success.      Ovarian  tenderness  usually  disapjM'ars  after  care- 
ful and  skilful  massiige.     The  tenderness  in  the  ovarian  region  is  jirobaldy 
not  in  the  ovary,  for  hysterical  men  sometimes  complain  of  jwin  in  the 
same  region.     Sometimes  a  succession  of  small  blisters  cures  the  pain  in 
this  locality  when  all  other  means  liave  failed.     OjK'rations  upon  the 
ovaries  are  seldom  justifiable.     A  number  of  cures  of  hysteria  have  been 
reoorded  after  removal  of  the  ovaries,  but  the  result  was  probably  due 
in  every  case  to  suggestion.     S<;>me  of  the  worst  and  most  intractable 
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cases  of  hysteria  which  I  have  seen  have  followed  removal  of  the  ovaries. 
In  cases  of  extreme  dysmenorrhcea,  associated  with  severe  hysterical 
attacks  at  every  menstrual  period,  which  are  not  relieved  by  a  proper 
course  of  rest  treatment,  the  operation  of  oophorectomy  is  a  perfectly 
legitimate  procedure. 

Contractures  are  often  obstinate  in  yielding  to  treatment.  Sometimes 
after  anaesthesia  they  are  completely  relaxed,  and  the  applicatioD  of  a 
splint  to  the  limb  will  prevent  further  return  of  the  contracture.  In 
cases  of  long  standing,  however,  tenotomy  is  necessary.  Mitchell  has 
recorded  a  remarkable  case  in  which  extensive  contracture  existed, 
which  was  relieved  by  repeated  tenotomies,  and  the  ultimate  result  was 
most  satisfactory. 

Drugs  are  seldom  required  in  hysteria  except  to  fulfil  indications 
which  may  arise.  It  is  an  incontrovertible  fact  that  there  is  no  drug 
which  is  a  s^wcific  in  hysteria.  Chloral,  bromides,  opium,  and  the  coal- 
tar  preparations  should  be  avoided,  as  they  are  positively  harmful.  In 
cases  in  which  the  patient  cannot  be  removed  from  home  some  drugs 
may  be  used  for  their  moral  effects.  The  valerianates  and  asafoetida  are 
the  most  efficient  drugs  which  we  have  at  our  disposal,  and  they  certainly 
seem  to  be  beneficial  in  some  cases.  Patients,  for  example,  who  come  as 
out-cases  to  dispensaries  improve  under  the  use  of  remedies.  Many  cases 
require  iron  and  arsenic  for  the  anaemia  which  may  exist.  Constipation 
demands  serious  attention  in  almost  every  case,  and  it  is  usually  most 
troublesome  to  manage.  Cascara  sagrada  is  a  useful  drug  for  this  con- 
dition, and  the  well-known  combination  of  aloin,  belladonna,  and  strj'ch- 
nine  is  sometimes  better.  In  some  cases  a  pill  of  the  following  pre- 
scription, 


TS^.  Extracti  physostigmat®, 
Extracti  belladonnaj, 
Extracti  nucis  vomicae. 


given  three  times  a  day,  affords  tone  to  the  intestinal  canal,  and  with 
the  aid  of  an  enema  or  a  glycerin  suppository  the  bowels  may  be  made 
to  move  regularly. 

Dermographism  (Autographic  Women). 

A  number  of  cases  have  been  recorded  under  this  name  in  which 
the  skin  has  the  [peculiar  property  of  preserving  for  some  time  marks 
which  may  be  made  upon  it.  Any  marks  or  lines  drawn  upon  it  nse 
up,  greatly  enlarged,  as  a  distinct  welt,  and  remain  in  that  condition  for 
some  hours.  The  experiment  has  been  made  of  writing  with  a  blun' 
instrument  or  the  finger-nail  upon  the  skin,  and  after  a  few  minutes  the 
writing  has  been  shown  in  marked  relief,  attaining  a  thickness  of  ^^^ 
one  and  a  half  to  two  millimetres.  The  lesion  may  last  from  an  honr 
or  two  to  several  days,  and  the  elevated  lines  are  either  rose-colored  or 
white.  Dermographism  has  l^een  observed  principally  in  hysteric*! 
women,  but  it  has  been  found  also  in  others  in  whom  there  was  no  su^ 
picion  of  this  taint.  This  peculiar  susceptibility  of  the  skin  is  regatded 
by  dermatologists  as  a  form  of  urticaria,  for  in  many  particulars  ij 
resembles  this  affection.     It  is  principally  interesting  because  of  u* 
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Eitional  uses  }iystcnt*al  jwrsoiis  Jiave  niadc  of  the  i>eciiliarity  when 
they  fount]  thai  tliuy  wi-re  jwishohswI  i>f  it.  Tiic  aflTeotioii  has  been  fully 
deseribed  by  Dujartliu-Beaumetz  and  Barthok'niy  (Fig.  81). 


Fig.  si. 


Hysterical  CBdema. 

CEdema  is  an  interesting  stigma  of  hysteria.     It  is  often  met  with  in 

connection   with   hysterieal   jointf^   and    eontnictiuvs.     It    is   genendly 

iiniltitenil,  altliungh  excejvtions  to  this  nde  have  Ik'i'II  nnted  and  a  gea- 

<*ralized  form  has  been  dcserilx'd.     The  af  ix-aranef  4>f  thi'  skin  whieh  is 

die  seat  of  hysterieal  finlema  is  .sometimes  white,  as  in  (►rdinary  dropsy; 

sometimes  ru.se-colored  or  re*l ;  but  most  fix'ijnently  it  is  a  bluish  or 

violet  c«>lor.     The  (v>lor  usually  remains  the  .sjime  in  different  attaeks, 

even  if  it  Ix^  loeated  at  ditleivnt  jn>ints.     Tlie  swelling  is  always  hard, 

and  the  pressure  of  the  fingers  makes  little  or  no  impression.     Puneture.s 

<io  not  give  exit  to  serum.      In  most  eases  the  oxlema  affix»ts  the  entire 

«ipcumtcrenee  of  the   member,  but    in   some  eixses  there   is  a  ltx"alized 

» swelling.  The  temperature  of  tlie  surface  may  be  normal  or  lowen'd  in 
the  white  and  blue  varieties  of  (edema,  but  in  the  rose-colored  and  red 
forms  the  temi>entture  is  elevated.  The>*e  are  genend  sensor^'  disturb- 
ances in  eonueetion  with  iedcuKu  and  Charcot  has  observed  loss  of 
I  thermal  sense.  The  o^lcnia  in  these  cases  decreases  and  increases  under 
the  iutluence  of  the  patient's  general  ciuulition,  and  may  vary  with  the 
contractures  or  paralyses  which  are  present  in  connection  with  it. 
The  HURATION  of  the  affectifni  may  be  as  long  as  two  or  even  five  years. 
The  DiAG>f0.si8  of  hysterii^d  oxlcnui  is  not  difficult  when  other  hys- 
tericjd  symptoms  e«jexist.  Of  ernirsc  when  the  swelling  is  rosen/nloreil 
and  is  about  a  joint  rheumatism  is  suggest^'d.  The  absence  of  high 
temp'rature  and  the  comparatively  small  amount  of  juin  prcsi-nt  excludes 
rheumatism.  Hystericiil  icdema  has  l>cen  mistaken  for  phlegmasia  alba 
dolens,  but  this  error  should  not  be  made  if  the  history  and  symptoms 
are  carcfidly  ohserve<L  In  some  eases  of  hysteria  certain  phcnnmena 
are  pre^cmt  which  are  suggestive  of  Raynaud's  disease  The  extremities 
may  lK*eome  white  and  eold^  or  may  change  to  a  purple  color,  as  in  the 
latter  disease. 
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THE  DISORDERS  OF  SLEEP;  ECSTASY  AND  TRANCE; 

CATALEPSY. 

The  Disorders  of  Sleep. 

Introduction. — "  Blessed  is  the  man  wlio  invented  sleep,"  said 
Siirirlui  Paiiza  ;  and  in  tfiis  tioiitinieiit  agrees  every  one  who  has  oxpe- 
rieiireil  the  benefit  of  sound  and  retVeshiiig  sh-ep.  Nothing  is  so  cjfaD- 
tial  to  vigorous  and  normal  mental  and  IxHlily  health  as  sleep,  and  no 
one  can  Ion":  maintain  natural  conditions  without  an  adequate  amount 
of  sh^ep.  iVfany  persons  imagine  that  they  can  do  without  the  pn>per 
|)roportion  of  sleep,  htit  sooner  or  later  outraged  nature  will  show  the 
result  of  the  deprivation  of  its  natural  and  most  efficient  restorative. 
Individuals  vary  as  to  the  amotuit  of  sleep  re^joired  according  to  ag«, 
sex,  oeeu|>ation.  and  a  variety  of  other  circumstances.  Some  pew«» 
re<pilre  less  sleep  than  others  under  similar  conditions,  and  appear  toenffer 
hnt  little  incimvenienee  fr<im  the  htss  of  it.  Napoleon  was  sjiid  to  have 
taken  but  four  or  live  honrs'  sleep  nightly,  hnt  it  is  to  he  borne  in  nii««i 
that  he  had  also  the  faenlty  for  tailing  asleep  almost  at  eotnraand,  and  , 
was  saiil  to  have  the  eii]iaeily  for  sIec[Hng  under  almost  any  cfmrlitionil 
and  eirennistanees.  It  is  told  of  him  that,  after  s|)ending  thiVH  aiif 
niglits  in  prepanition  for  a  decisive  conflict,  he  has  been  known  repeal* 
edly  to  fall  asleep  in  t!ie  midst  of  the  npniar  of  battle  and  get  h  f«? 
moments'  rest  in  this  way.  Habit  has  niiieh  to<K>with  the  amount  < 
slee]i  demanded  by  the  individui\l.  A  person  may  aeenstoni  hin»s*'lt 
take  ten  or  twelve  Inairs  of  sleep  in  the  twcnty-fi»ur  witliout  anv  a| 
parent  cHeet  on  his  gener.d  eondition.  Bra in-worker?,  an  a  rule,  nt-^ 
fewer  hours  of  sleep  than  persons  whose  life  is  one  of  bodily  exertt< 
and  activity  in  the  open  air.  The  newborn  chihl  sleeps  most  of  tl 
time,  ]>rovided  it  is  healthy,  and  wak<'S  only  long  eiw>ugh  to  take  uonri.nl 
ment.  As  the  intlividual  grows  older  less  sleep  is  required.  Aceordinp 
to  T.  rricliton  Hrown,  the  armnuit  of  sleej)  nHpiinxl  at  different  ages  ia 
as  follows  :  At  four  years,  twt'lve  hours;  at  Beven  years,  eleven  houn» ; 
at  nine  years,  ten  ami  a  half  hours  ;  at  fourteen  years,  ten  hours* ;  at 
seventeen  years,  nine  and  a  half  hours  ;  at  t we nt>'-one  years,  nine  hours  ; 
after  tliis,  seven  or  eight  hours;  and  in  old  age  five  or  .*iix  houn*  arp  all 
that  are  necessary,  in  cold  climates  the  inlial)itants  take  Cir  ninre  «lecp 
than  in  teniiK-rate  or  wann  countries.  The  conditions  of  lite  in  the 
frigiri  zone,  hftwever,  m*  <loubt  have  much  to  do  with  the  amount  of 
Bleep  indulged  in,  for  in  temj»enUe  climates  the  hours  of  gleep  taken  by 
"an  indiviilual  in  winter  do  notexceed  those  taken  by  him  in  the  .•itiniiner. 
Women  geneiidly  require  more  sleep  than  men,  although  this  is  not  by 
any  means  always  the  case.  The  length  of  time  for  which  a  p«'rs*»u  can 
1m'  entirely  deprived  <if  sleep  is  about  the  same  as  tiiat  for  which  ho  cmo 
go  witlnait  foiHl — nantely,  about  three  weeks. 

Normal  sleep  is  a  state  of  physiohigical  uneonsoiou8iies8  in  whi 
the  whoh'  bmly  falls  into  a  condition  of  functional  rest,  whijp  otitrit 
activity  is  uninterrupted.  Nor  are  the  functions  of  the  brain  entirelf 
in  abeyance  during  sleep,  for  we  have  nndoubttxl  evidence  that  thej>? 
Hve  certain  mental  tqierations  which  continue  during  even  tiio  deepest 
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sleep.  Dreams  are  evideucc  of  tlus,  and  some  writers  assert  that  uo 
natural  slwp  i.s  ever  entirely  dreamless.  Even  in  the  lower  miitiials 
there  is  probably  a  certain  amount  »ii'  brain  aeiivity  during  sleep,  lor  it 
is  not  uiK-(>mmtjn  to  see  a  huntinjir  dog,  while  lying  before  a  tire  asleep^ 
make  short  harks  and  simw  invuhinlary  mue^eular  movementei,  as  if  in 
his  dreams  he  were  in  aetive  pnrsnit  of  a  fleeing  rabbit.  That  there  is 
unoon.^nous  cerebration  during  sleep,  as  well  as  in  waking  hours,  is 
>ho\vn  by  the  fact  that  freqm;ntly  an  individual  falls  asleep  while  mak- 
ig  an  effort  to  recall  some  fact,  and  on  waking  in  the  morning  lie  finds 
that  the  circumstance  has  come  elwirly  to  him.  A  remarkable  instance 
l)f  brain  activity  during  sleep  is  the  exjierienee  of  a  professor  of  mathe- 
matics in  the  University  of  Pennsylvania  who  had  been  wc»rking  for 
Jays  to  solve  an  intricate  problem,  and  had  almost  given  uj)  in  desjiair. 
~)ne  night,  after  lionrs  of  hard  study  over  ihr  jiroldem,  he  dreamed  that 
'lie  hml  worked  it  out  by  a  methml  which  had  never  l)efore  occurred 
to  him.  Ou  waking  the  dretim  was  so  distinct  in  his  mind  that  he 
took  pencil  and  paper  and  wTote  out  the  pmblem  and  its  solution  with 
entire  satisiiictioji. 

I  Various  thwjries  have  been  advanceil  as  to  tlie  physiitlogy  of  sleep, 
fcilt  most  of  them  have  been  abantloned.  One  of  the  oldest  was  that 
.jof  venoa*^  congestion,  bnt  this  is  not  tenable,  because  when  congestion 
jo{  the  brain  is  artificially  produced  sleep  d«x's  not  occur.  At  one  time 
the  prevailing  view  a,s  to  tfie  cause  of  sleep  was  tliat  there  M'as  a  condi- 
Ltion  of  aniemia  of  the  brain.  This  idea  was  the  more  readily  accepted 
l)ec^nse  it  was  found  by  experiments  on  animals  that  during  slee[j  the 
)l«M)d-supply  to  the  briin  vvas  lessened.  In  I8(j(>  on  trephining  the 
sknll  of  dogs  Durham  fotuiil  that  when  the  animal  was  asleep  the 
"jh>«Kl-pressure  was  ranch  diminished.  In  man  the  opjMutunity  has  also 
frequently  been  |)re<ented  of  examining  the  eerebnd  circulation  during 
Bleep  through  ojientngs  in  the  skull  which  have  Iwm-u  caused  by  trephin- 
ing for  disease  or  injuries.  The  <Ipgree  of  nnjemia  in  sk'cft,  however, 
Ss  only  slight,  and  in  cases  in  wiiich  the  hlood-suj»|tly  is  greatly  dimin- 
ished by  hemorrhages  or  through  o]M.'nitious  whieli  have  cut  off'  the 
!;reatcr  part  of  the  cerebral  circulatiiin  drowsiness  has  not  always  Iwen 
rprescnt.  We  then  are  forced  to  the  conehision  that  the  antemic  condi- 
tion of  the  brain  which  is  found  during  sleep  is  the  result,  and  not  the 
.ttinse,  of  sleep.    The  true  cjiuse  of  slci'f*  is  rm  douhf  some  nutritive  change 

I  in  the  celU  of  the  cortex.  8o!ne  writers  betirve  that  these  cells  l>ecnme 
jfiurcharged  with  effete  material  during  the  working  hours,  an<l  thus  the 
^n!R\s  are  benumbed.  It  is  mon'  lilicly  that  the  changes  in  the  nerve 
.cells  are  the  direct  effect  of  fatigue.  Exj>eritnents  have  sinnvn  that 
long -continued  activity,  either  bo<lily  or  mental,  causes  <listinct  changes 
in  the  nerve  er>lls.  Hmlge  in  his  intrrcsting  (►bservations  on  birtls 
demonstraterl  that  aft«'r  great  muscular  effort  the  nerve  cells  showed, 
un«lcr  the  micntscope,  ilistinet  nutritive  changes,  vacuoles  apj>earing  in 
the  cclb.  After  rest,  an<l  especially  after  sleejn  the  cell  recovers  its  nor- 
[  mal  stat^,  but  if  the  fatigue  has  been  too  great  and  the  nutritive  changes 
,  too  pronounced,  the  cell  never  recovers.  It  has  l>een  suggestetl  that  there 
Ns  a  sleep  cx?utrc  in  the  bmin  which  when  acted  upon  tends  to  inhibit 
lconsciousnes.s  and  thus  bring  about  a  somnolent  condition.  The  recent 
^theories  as  to  the  movements  of  the  neuron  would  assist  largely  in  the 
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L'Xplauiittoii  of  tho  phenoiiR'iui  uf  !?leep  were  it  proven,  or  pckssible  to 
pn»vt.',  tliiit  tlic  tiouron  really  possesses  tlie  jjower  of  contractility.  In 
post-morteQi  examinutiuns  of  the  nervous  systom  the  dendrite?*  of  the 
nerve  cells  are  never  found  in  oontar't  with  tliose  of  otlier  celU.  Tbev 
may  he  very  near,  hnl  do  not  aclually  toneh.  It  has  In-en  ftug^t'^ted 
that  in  a  eivndition  of  functional  activity  the  cell  prtw-csscs  are  prolonp^l 
until  they  touch  tliosc  of  other  cells,  but  if  through  some  ageocythe 
processes  are  retracted  and  no  longer  communicate  ^"ith  others,  tben 
function  ceases.  In  the  same  manner,  when  tlie  dendrites  v^  the  cor- 
tical cells  gradually  retract  a  condition  of  soninolencc  comes  on  and 
sleep  occurs. 

Hypnotism. 

Hypnoimti^  or  ariijivhd  deep^  is  a  morbid  meutid  stiite  produced  in 
susceptible  pcreous  by  certain  nicthmls.     In  hypnosis  various  phenoiucm 
arc  present.     There  may  be  complete  susj)ension  of  conscionsncs*.  tlr 
subject  being  placed  in  a  deep  sleep.     The  most  ini{M>rtant  fejiturcof 
this  state  is  that  tlic  subject  hises  his  own  voliti(tn  and  falls  into  a  con- 
dition of  suggestability,  so  that  his  actions  are  wholly  under  the  contn»l 
of  anotSier  ]K>rsnn — that  is,  the  oj^rator.     While  some  of  the  facultin 
are  insensible  to  external   impressions,  {»thers  seem   stimulated  to  an 
exalted  degi*ee  of  sensibility,  and  the  mind  Ijcconies  capable  of  inten<»« 
concentration  about  some  idea  or  feeling.    The  individual  seems  to  I 
a  dual  |x'rsonality,  each  |M'rsoiiality  Ijcing  quite  tlistinet  from  the  ot 
In  some  cases  of  hysteria  the  same  condition  of  double  conscioi 
exists.     This  state  has  been  explained  by  the  theory  that  there  is  in 
indivithial  a  suliconscions  ivalm  which  is  capable  of  reasoning  and  direct- 
ing  many  actions  without  the  knowleilge  of  the  principal  consciousnf«. 
After  awakening  from  the  hypnotic  state  the  jwtient  has  no  rc^ollectioB 
of  what  has  (M-currctl  while  in  that  ciunlition.     About  20  r>er  cent.  C^H 
ordinary  iudivi<buils  are  susceptible  lo  hypnotic  influence.     Children  t^^H 
easily  liypuotiz«'d,  but  after  the  age  of  forty-five  persons  are,  as  a  nde,    ^ 
insusceptible.     ►Sex  n>akes  comparatively  little  diiference,  although  it  t»     • 
considered  by  some  authorities  that  wf>men,  and  especially  tluise  wlw  an 
hysterieal,  are  most  easily  affeeted.     Persons  of  nervous  or  ininginati\*e     ! 
tem])erameut,  and   nu>re  chpeeially  tliose  wht>  aif  accnstonKfl   to  mIm-jt 
and  have  been  used  trt  discipline,  are  more  readily  l>rought   uutlcr  tb» 
influence  of  hypnotism.     In  France,  Charcot  found  many  {Niticnts  in 
Ijft  Sal|)etri^rc  who  could  be  hypnotized.     Indeeil,  the  studies  made  bv 
Charcot  of  hypnotism  in  this  institution  are  the  most  elatn^rate  aocl 
complete  that  we   have.     The   insane  are   difiicult  to  hypn<»tize,  nw\ 
many  hysterical    i>iitients  are   also  insus<reptible.     After  a   pers<«n   lui* 
been   hypnoti/ed  one  or  more  times  he  is  more  easily  intbicoeed.     In 
some  cases  three  ru'  four  attempts  nnost  be  made  before  the  patient  is 
brought  into  a  state  of  hypnosis,  and  many  ])ei"sons  can  never  be  hyp- 
notized.     In  those  who  have  Ix-en  frequently  hypnotise*]  the  men-^t 
suggestion  is  often  sufficient  to  put  them  into  this  state,  and  pei 
may  go  iuto  this  condition  by  an  cfibrt  of  their  own, 

Methods. — Various  methmls  of  inducing  hypnoti.>im  have  hm^n 
Most  of  these  de])cnd  up<»n  impressions  made  upon  the  .'*t-nsory  im^ 
of  the  body.     Among  the  older  methcRls  employed  were  light  prrsstiw 
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the  eyeballs,  making  convergence  of  the  eyes  upon  some  near  ohjeet, 
udden  or  inonotonoiis  impulses  y\\mn  tlie  auditory  nerve  by  sounds,  and 
Tiction  or  iitntking  the  skin  of  ditlerent  parts  of  the  ImhIv.  Charcot 
made  Uae  of  sountfs  in  eiiusing  hypnotism,  and  even  the  ticking  of  a 
watch  was  found  sntlicient  to  [iroducc  the  plienumcua  in  some  eases. 
Richct  used  pusses  and  mestnerie  strokes.  It  is  probable  that  alt  "if 
these  plans  acted  through  suggest i<in.  Many  t>f  the  lower  animals  t:an 
be  readily  hypnotized.  Some  of  the  marvellous  feiits  performed  by  the 
fakirs  of  India  may  be  explained  on  the  hypothesis  that  they  are  done 
under  the  influence  of  hypuotisni. 

At  the  present  time  there  are  pmctteally  luit  two  plans  of  indu- 
cing hypnotism:  one  is  what  is  ealletl  the  "fixation  method,"  and  is 
quite  ohl,  and  is  that  which  was  employed  by  Braid  anil  Heidenhain 
and  also  by  the  Paris  sch<n>l,  of  whieii  tliarcot  was  tlie  heatl ;  and 
the  other  is  the  "suggestion  metlnxl,"  which  is  identified  with  the 
Natjcy  sehoijil,  representetl  liy  Bernhein,  Ijiegcois,  and  Beaurnis.  In 
the  first  methixl  tlie  patient  is  made  to  gas!<'  fixeilly  at  some  bright 
object,  whieli  is  lield  six  or  eight  inches  from  the  eyes  and  sliglitly 
above  the  line  of  vision,  for  several  minutes.  The  converg<'nee  of  the 
eyes  in  the  n|jward  position  is  an  imjiortant  feature  in  indyei[ig  hy|*no- 
tisni,  and  it  is  saiil  to  be  eajKible  of  tnditeing  hypnotism  in  the  blind.' 
After  tlie  eyes  have  been  fixed  steadily  on  the  (►bjeet  for  five  or  six 
■  minutes  passes  may  be  made  with  tlie  hand  over  the  face  sevend  times, 
'and  the  >nl>jeet  is  asked  to  npcu  his  eyes.  If  he  can  do  so,  the  process 
is  again  rejx'ated  in  the  sjune  manner  as  before.  An  a[iparatns  is  some- 
time?? used  for  the  fixation  methiKl  in  which,  by  means  of  clfK'kwork,  a 
niiraber  of  small  mirrors  are  ma<le  to  revolve  before  the  jmtient's  eyes. 
This  apparatus  does  nt)t  seem  to  jiosscss  any  sju'cial  a<lvautages  (tvcr  the 
onlinary  plan  of  having  tlie  pjnticnt  htok  at  a  bright  obj<>ct.  In  the 
nggi'stion  methwl  the  iHH-nitor  sits  bcfnre  the  patient,  anc!  he  talks  to 
"le  latter  in  a  monoimruus  anil  confident  tone  of  voice.  He  tells  the 
bject  that  he  is  guing  to  sleep,  and  talks  to  him  somewliat  in  this 
rain:  "Think  of  nothing  but  that  you  are  going  to  fall  asleep.  You 
re  giving  to  fall  asleep,  and  will  dream  pleasantly.  Your  eyelids  a i"© 
growing  lieavy  ;  you  cannot  keep  them  open.  Sleep  is  eondng  over 
yon.  You  feel  tired.  Your  limbs  become  heavy.  You  will  soon  be 
unable  to  open  your  eyes.  Now  you  cannot  open  your  eye^.  You  will 
stx)n  Ije  asleep.  You  are  now  asleep.*'  After  a  few  minutes  of  this  talk 
"le  pjitient  actually  falls  into  a  sound  slumber,  usually  maintaining  the 
pittimj  position,  or  he  may  inelinc  to  fall  fnmi  the  chair  and  have  to  be 
supjMirte<l  to  a  re<'mnlM'nt  position.  Many  o]>erators  use  a  condtination 
of  both  of  the  above  nu'tluMls.  The  patient  is  maile  to  look  fixedly  at 
a  bright  object,  like  a  new  coin  or  shiny  button,  and  at  the  sitme  time 
suggestions  of  sleep  are  made  by  the  operator  in  a  (jniet  but  firm  tone. 
Both  metlnxls  may  Ik?  aided  after  a  time  by  gentle  i>asses  of  the  hand 
over  the  face,  the  motions  being  always  in  the  same  direction,  and  fx-cji- 
gionally  gentle  pressure  is  made  on  the  eyelids  with  the  fingers.  The  <lura~ 
tion  of  the  hypnotic  sleep  varies,  but  if  left  ahme  the  patient  wakeufi 
spontaneously  af>er  a  time,  usually  after  •»ue  or  two  hours,  with  mt  remeni- 
hnmcc  of  what  has  hap|x'ned.  The  patient  can  be  arousetl  by  stroking 
^  .Mills:  Synkm  of  Praciienl  Medicine,  vol.  v.  p.  322. 
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the  head,  turuiiig  a  current  of  air  iipun  him,  or  i*iniply  by  the  j^uggcv 
tiou  of  the  hypnutizer  that  he  should  wake.  8elf-hypnotian  may  I* 
iiidueed  hy  individuals  lixiug  the  attention  on  some  object.  Thi?  i* 
usiudly  possible  only  in  persons  wtio  have  been  frequently  hypnotiicd 
by  others. 

The  hypnotie  state  hns  l>een  divided  by  Charcot  into  the  letharpio, 
cataleptic,  and  sumuambulistie  conditions.     In  the  tirsl  the  jKitieot  n*- 
niains  in  the  position  in  which  lie  fell  asleep.     There  is  no  chftngc  in 
pidse,  tempemture,  or  resjiiration.     The  pupils  react  to  liglit  an<l  \)w 
reflexes  are  unchanged.     There  is  loss  of  sensibility  to  pin-pricks,  awl 
in  deep  hypntttic  sleep  various  surgical  openttions  have  lxH*n  iterformcd 
without  the  knowledge  of  the  patient.     Teeth  have  l>een  extracted,  und 
even  amputations  of  the  arm  have  l>eeii  done,  without  any  reoollcYtinn 
of  pain  during  the  ojwnition.     X>uring  hypnotie  sleeji  there  is  a  ciwli- 
tion  of  excessive  irritaliiUty  of  the  muscular  system.     Frequently  a  lipht 
touch  upon  the  motor-nerve  prints  will  cause  active  contractions  iu  tlir 
muscles  stifjplied  l>y  them.     While  in  the  hypnotie  state  the  patient  f.in 
be  made  to  olx'V  various  commands  of  the  operator.     He  «l«x>  not  :\|  > '  ' 
to  see  or  hear  any  j^M-sons  who  are  in  the  room  with  him,  but  ii  u  i- 
suggested  by  the  opemt(>r  that  he  sees,  feels,  or  smells  anything,  l»# 
fihows  by  his  actions  and  expression  that  he  does  so.     A  condition 
antoniiitism  is  devel(>[MHl,  and  not  only  are  the  mandates*  of  th<*  ojK'nit 
uhcy<'<l,  but  the  j^atient  rejH.'ats  the  wonis  and  movement.'*  madf  by  him," 
If  ttnlcrcil  l>y  the  operator  to  do  so,  he  will  answer  another  j)erj*»»n  or 
do  what  he  is  direct*:d  to  do  by  him.     I  have  seen  a  ea-se  of  hysterical 
para|>lcgia  in  which  the  patient  when  hyjuiotized  rose  from  the  cliair  at 
the  command  of  the  hypnotizer  and  walked  across  the   room  :  it  was 
asserte<l  that  she  had  been  uualde  to  stand  for  many  nionth.«*.     At 
suggestion  of  the  ojwrator  tlic  [vatient  may  be  thrown  into  the  eatale 
or  somnambulistic  state.     These  states  are,  as  the  names  ini]dy,  ei 
a  comlition  of  catale])sy,  or  the  psitient  may  move  ab*>nt  and  jm 
acts  nnder  the  command  of  the  hypuotizer  as  if  awake,  but  iui< 
of  what  he  is  doing. 

The  degree  of  hypnosis  varies  under  different  conditions,  dependi 
to  some  extent,  upon  the  subject  and  also  upon  the  desire  of  the  opc^mtor. 
Tliert'  may  I)(*  only  slight  drowsiness  or  pmtViund  sleej>,  but  in  cither 
state  tlie  |>aticnt  rcsjmnds  to  suggestions.  The  jKitient  comes  out  ni'  the 
state  of  catalepsy  or  soninaml>ulism  by  falling  again  into  a  sleep,  an4l  is 
aroused  by  the  command  of  the  oj>erator.  During  the  hypnotic  state 
the  patient  often  exhilnts  remiirkable  aeuteness  of  tlie  S|x*cial  senses.  The 
color  sense  may  be  aliuormnlly  sharp  and  hearing  phenomenally  sensitive. 

There  is  no  doubt  that  frequent  rcjH'titions  of  hypnosis  have  dele- 
terious effects  njwn  the  individual.  In  hysterical  castas  tlie  patient  is 
often  extremely  exhausted  after  a  hypnotic  S4''jince.  Not  only  this,  but 
it  tends  to  make  the  patient  imaginative,  weak-minde<l,  and  ncn'oa-N 

PATiinLfKjY.— Many  views  have  been  held  as  to  the  condition  <if  the 
nerve  centres  during  hypnosis.  It  wems  probable  that  in  hynmi^i* 
there  is  a  condition  which  is  allied  to  that  uf  hysteria.  Charcot  Indirve*! 
that  there  was  a  disordered  condition  of  the  nerve  centres  in  all  piTsotw 
who  were  8iiscc]>tible  of  hyi)nosis,  aiid  it  undoubtedly  is  true  that  in  all 
cases  in  which  a  profound  degree  of  hypnosis  has  been  Induced  there 
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must  be  some  ahnornial  t'ondition  of  the  cortex.  There  must  beaditTer- 
ence  between  the  eondition  «d'  the  bniiii  of  a  ehieken  which  hus  IxHiri 
hypnotized  by  eausieig  I'Mdvi'rgeiiee  *ti'  the  eyes  upon  a  ehalk-line,  and 
that  of  tl»e  cortex  of  an  indiviihial  who  has  been  put  intii  a  eondition  of 
hypnotic  sorniiainbulism  liy  suiLjgostitni. 

The  Ci»nditi<)ii  of  liypnnsi*  is  oi'tvn  assuniLMK  iKirticiilarly  by  t!ie  siib- 
jt'et*  of  iravellinj[]^  niomerizers  who  give  public  exhibition^.  The  fniud 
can  usiially  be  detected  by  using  strong  famdtc  currents,  by  suddenly 
pricking  or  burning  the  skin,  or  hy  oltserving  the  absence  of  the  facial 
expression  which  is  p«_'cuttar  U>  those  in  the  true  hypnotic  state.  The 
effei't  of  pressure  \i\mu  the  tuotor  pttiuts  is  also  absent  in  inqxistoi-s.  In 
true  hypnosis  a  limb  c^ui  he  iicid  in  an  extended  position  for  a  long 
periml  witliout  irenior,  luit  in  fraudulent  eases  the  limb  soon  becomes 
tired  and  ti"embling  will   he  ohserved. 

Hypnotism  is  of  cftmparatively  little  vabic  in  therapeutics.     Great 
results  have  been  claimed  fur  it,  but  in  a  practical  way  its  use  is  limited. 
Miiny  cji.^'s  uf  liyst<'ria,  in  which  it  wtndd  apparently  be  a  usrful  rerui'dy, 
cannot  ^>e  liypu<>tizi"(b      In    La   Sjdprtri^re   many  successful   results  of 
treatment  by  hypnotism  have  been  reportctb  but  the  class  of  ijatients  in 
that  institution  is  unique.     Most  of  them  are  old  hysteriesand  neurtitics, 
ready  to  \w  inHueuccd  by  suggestion,  and  are  anxious  to  lend  themselves 
to  any  plan  which  wtiuld  give  them  notttriety.      In  this  country  hypimtisiu 
has  l>een  explnited  by  a  few  winters  as  a  success! al  means  of  treatment 
in  insomuia  and  in  mortthine  and  alcohol  habits  ;  but  Jt  is  singular,  if  it 
were  of  such  value  in  these  distu'ders,  that  it  lias  nnt  einne  into  genend 
use,  or  at  least  found  favor  in  the  eyes  of  sijnie  of  the  leading  neunilo- 
gists.     It  is  certainly  an  nnside  means  of  treatment,  and  may  act  like 
a  lKx>memng,  not  only  leaving  ill  ellects  in  the  patient,  but  may  also 
bring  cliscredit   u[)ou    the  ojM'rator ;    for   the   juihlic   is   lial>le    to   look 
M'itli  some  sus{»ici«ui  on  an   agi'ut  of  tiiis  kind,  anil  it  lias   not   infre- 
quently iK'curnMi  that  charges  have  been  brought  agaiiist  the  operator 
of  improj>er  conduct  towaixl  his  jwitieut  during  the  hy[)notic  state.     It 
is  also  unwise  to  encourage  tlie  use  of  any  agent  hy  which  one  jwrson 
jC^iins  such  an  ascendancy  over  the  mind  of  anuthcr  that  hy  a  conuuaud 
he   csin  l>e  made  to  do  almost  anything.      It  is  to  be  ["cmemlMTcd  that 
.suggestion  always  plays  an  important  part  in  thera|K^utics,  :ind  that  this 
tnay  t>e  considered  a  mild   form  of  hypnotism.     There  is  a  mcilico-legal 
side  to  hypnotism  which  must  be  borne  in  mind,  for  the  (piestiuu  has  lu'i'n 
raised  as  to  whether  a  {>erson   may  be  comivetled  under  the  iuHuenee  of 
hypnotic  suggestion  to  commit  a  crime.    In  a  number  of  instances  jiersous 
liave  claimed  irresponsibility  fur  *Times  which  they  have  committed,  on 
the  plea  that  they  had  been  hypnotized  Ity  another  who  had  i'nn)|telled 
the  ae<tl.     Gniy  '  refers  to  a  recent  Parisian  trial  in  which  it  was  claimed 
that  a  man  named  Eyraud,  who  had  strangled  his  victim,  had  hypnotized 
^s  accomplice  in  crime,  Gabrielle  Bomfiard. 


Insomnia. 


Tn.*omnIa,  or  ahypuosls,  is  that  condition  in  which  a  person  suffers 
from  partial  or  eomplete  inability  U*  sleep.     Sleeplessness  depends  upon 
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a   number  of  causes,  and  may  be  either  functional  or  dejM^ndetit  upon 
sonic  orjranic  brain  disease. 

Kti(il(mjy. — Heredity  is  a  common  cause  of  sleepIessne^iSv  ami  no 
individual  j>eeulianty  is  oftener  transmitted  than  disorders  of  slwji.  In 
persons  {)ast  sixty  the  amount  of  sleep  ivquired  is  only  one  half  of  llwi 
iu'e<led  by  the  youth  of  twenty,  but  in  tlie  elderly  thei'e  is  iiftt-na  wii- 
ditifHi  nf  inability  tu  sleep  lung  or  eonseeutively,  which  then  aniounuij' 
an  abnormal  state,     la  jK'rsoiis  using  the  brain  actively  in  buiuneMji  iir 

?rofessional  work  there  is  often  great  dittindty  to  secure  enough  ^le*)l. 
mleeil,  it  is  exeejitinunl  ratlier  than  the  rule  tor  such  workers  to  A(:^\> 
enough  to  repair  the  etfeets  of  fatigue  ujton  tire  nerve  cells.  ThecaiK-s 
of  fiineti(>ual  iusonuiia  may  be  exteriud  or  internal.  Those  from  Mith* 
out  may  be  noises,  bright  lights,  strong  odors,  etc.  A  person  niav  be 
accustomi'd  to  sleep  iu  a  ct)nsiilerable  amount  of  noise,  provided  it  be 
regular,  but  if  tlve  nois*;'  stops  he  awakes.  A  fair  example  of  thi*  i» 
sleeping  in  a  railway  train.  If  the  tniin  st<»ps  and  there  comes  that 
unearthly  stilhu'ss  which  is  so  striking  when  a  train  conies  to  a  !*liiti<]- 
still  at  niglit,  the  slee|>er  is  sure  to  awake.  Internal  causes  of  slecpK-r*- 
ness  may  be  digestive,  toxic,  circulatory,  and  nerv<jus.  Vurious  tli-^tL*? 
induce  insomnia  by  the  dist^omfort  prtnlucwl  by  them.  Neunilgitt,  for 
exampk%  may  keep  the  patient  awake,  and  diseases  of  the  skin  wliich 
cause  intense  itcliiug  will  lirive  away  hlcep. 

Ififfe,H(nr  ( hims. — It  is  well  known  that  eating  heavily  at  night  will 
cause  wakefulness  or  disturbed  sleeji,  and  .^o  will  various  forms  of  ititli* 
gestion,  especially  those  assmaated  with  flatulence.  It  is  also  triu*  th»l 
too  long  abstinence  from  foo<i  will  interfere  with  a  j>erson's  piing  t" 
sleep,  and  ofteu,  if  a  meal  has  not  been  taken  for  live  or  six  h<»urs  Irfoif 
retiring  ami  the  patient  is  unable  to  fall  asleep,  a  little  food  will  eofthk 
him  to  go  to  sleej(. 

Ihj-ic  Cmim's. — Insomnia  may  be  eausetl  by  auto-intoxication, 
gout,  litluemia,  uriemia,  and  al licit  conditions,  and  various  drugs) 
pro<luce  wakeftdness.  Tea,  coffee,  and  tobacco  are  among  the  artieltt 
of  daily  use  which,  when  taken  immo«!enitely  or  by  those  tmacctistoroed 
to  them,  cause  sleeplessness.  In  Irad-poi^oning  there  is  often  wakeful- 
ness. Cocaine,  eaneine,  and  qutiiine  are  also  pnxluctive  of  wakeful- 
nes.**.  Alcohol,  wlien  taken  in  large  quantities,  prrjduf^es  lEiomnulenep, 
but  when  tak<*n  to  such  excess  as  Ut  cause  mania-a-|)otu  it  l>rings  about 
the  most  violent  form  of  insomnia.  Many  acute  diseasej^*,  like  inflo 
pneumonia,  typhoid  fever,  and  also  other  infectious  fevers,  are  usl 
in  l>y  paiufri!  wakefulness.  In  malarial  diseases  the  jxttient  is  i 
unable  to  sleep.  Indee<l,  there  are  but  few  infections  or  diathetic 
eases  in  which  there  is  not  more  or  less  sleeplessness,  eillu*r  at  the 

or  during  the  course  of  the  clisease.     In  secondary  svphilis  then*  i» 

persistent   insomnia,  which,   however,  is  always  relieved   by   proper 
medication. 

Cirenlafory  CaujfCH, — In  heart  diseases  and  aneurysm  the  sleep  is  t»i» 
ally  bad,  and  in  arterial  fibrosis,  in  which  the  bh^xl  supply  to  tlii' 
is  lessene^l,  slet^p  is  jx>or  and  disturbed.     In  anaemia  and  chloI>»^i^  tl 
is  often  a  distressing  condition  of  somnolence  by  day  and  \*-akiful 
by  night. 

yervom  Injliwnc/'^. — The  most  frequent  causes  of  insomnia  arc  to  \» 
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found  in  the  nervous  system,  either  thrrmph  tlisorders  of  the  central 
nervous  system  or  as  a  result  of  psyehie  (iistiirl)anees.  In  insanity, 
especially  in  inehnu-holm,  wakefiihiess  is  marked.  In  ueurastlienia  it  is 
one  of  the  must  tronbli'sotiie  symptonis  with  whieh  we  have  t"  deal. 
Mental  eare,  anxiety,  and  ^rief  will  <lrive  away  sleep  ett'eetiially,  and 
will  bring  about  a  eonditi<n»  in  wliieh  sleep  is  unattainable  even  by 
drugs. 

Rtjiex  Ckiusf^. — Insomnia  may  be  the  result  of  intestinal  worms  and 
teething  in  children.  Adhesions  of  the  prepiu'e  or  clitoris  may  also 
cjiuse  disturbanei'S  «tf  slee|i,  either  direetly  or  indireetly.  Other  reflex 
irritations  in  tlie  intestinal  canal  or  in  the  jielvic  organs  will  also  cause 
insomnia. 

Symptoms. —  In  insomnia  the  patient  may  fall  asleep  as  soon  as  he 
retires,  and  after  from  one  to  three  hours  wake,  and  for  the  balance  of 
the  night  he  will  be  unable  to  close  his  eyes  until  near  morning,  when 
he  may  sleep  for  an  Imur  or  tw*j  more.  Some  jratients  may  slee|>  until 
fpiite  late  in  the  ruorning  after  a  wakeful  tiigbt,  but  they  usually  awake 
without  fei'ling  any  sense  of  rest.  In  other  eases  the  patient  tiiids  it 
imixjssildc  to  go  to  sleep  on  first  retiring,  an<l,  after  threshing  about  his 
bod  for  hours,  may  fall  asleep  after  getting  up  and  moving  about  the 
room  or  after  taking  some  nourishruetit,  and  slct-p  fiU'  a  few  hinirs.  In 
otlier  ca.'^'s  the  |witient  sleeps  for  an  liour  or  sn,  aud  lies  awake  for  the 
game  length  of  time  or  hmger  at  intervals  throughout  the  entire  night. 
In  yoinig  children  insfunnia  not  infrequently  occurs,  contniry  to  the 
statement  of  scune  writei*s.  Sometimes  the  insomnia  dejiends  upon  irri- 
iJation  of  the  teeth  or  some  digestive  disturbance,  but  in  many  cases  the 
Ibinse  is  undiscoverable.  The  child  seems  to  be  wi<le  awake  and  to  be 
perfectly  well,  but  is  simply  tilled  with  a  desire  for  play  and  aniusetuent. 
lIoo<rs  "  Lullal»y  "  gives  a  vivid  picture  of  tlie  wakeful  infant.  In  the 
sleeplessness  of  neurastlienics  there  is  much  mental  activity,  ami  the 
patient  d<x's  not  sleep  because  lie  is  continually  thinking  over  business 
and  other  affairs.  If  he  thws  sl(?ep,  he  dreams  continually,  and  he  wakes 
in  tlie  morning  unrefreshed.  In  melanctiolia  the  patient  usually  wakens 
at  thrc^  or  four  in  the  morning,  and  is  unalile  to  again  go  to  sleep 
because  of  the  harassing  thoughts  which  come  into  his  mind.  lie 
usually  lies  quietly  in  Ix^d  until  it  is  time  to  rise.  In  mania  and 
liaresis  the  insomnia  is  acc<unpanied  by  intense  n^stlessness :  the 
patient  is  in  and  oat  of  bed  or  is  walking  about  his  room  the  greater 
part  of  the  night.  In  all  eases  ()f  insomnia  there  is  more  or  less  men^aI 
irritability,  and  the  f^Kitteut  looks  carewiirn  and  is  in  a  liad  state  <tf 
bmlily  nutrition.  He  is  uni^fpial  to  prolonged  mental  activity,  and  after 
the  insomnia  has  Iast<'<l  lor  some  time  there  is  almost  always  mental 
deterioration  of  some  kind,  although  some  jn-rsons  get  aliing  for  many 
years  with  what  seems  like  an  incredibly  small  amount  of  sleep.  It  is 
prolmble  that  in  all  cases  the  patient  sleeps  more  than  he  is  aware  of, 
and,  at  any  rate,  the  hours  of  long  rest  in  bed  and  a  condition  of  jxirtial 
somnolence  atford  to  some  extent  a  substitute  for  sleep. 

Treatmknt. — In  almost  every  case  of  insomnia  we  encounter  the 
difficulty  that  the  patient  wishes  merely  some  reme«ly  which  will  enable 
him  to  sleep  and  pursue  the  siuue  habits  wliich  he  has  been  following; 
In  all  cases  there  is  some  underlying  cause,  either  constitutional  or  the 
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result  of  the  mode  of  life,  which  must  be  corrected  before  the  insomnia 
can  be  relieved.  Therefore,  in  every  instance  treatment  must  first  be 
directed  to  restoring  or  improving  the  general  health  by  suitable  reei- 
men,  diet,  and  exercise.  Of  course  any  diseased  condition  must  be 
treated  8j>ecially.  In  order  to  be  cured  of  insomnia  every  patient  most 
make  up  his  mind  to  a  life  of  self-denial  and  self-discipline,  and  he  must 
pursue  a  regulated  course  of  treatment  for  some  time  before  he  can  ex- 
pect permanent  results.  He  must  retire  at  a  reasonably  early  hour,  and 
should  rise  at  a  sufficiently  early  hour.  A  person  who  gets  into  the 
habit  of  sleeping  until  nine  or  ten  o'clock  in  the  morning  is  almost  sure 
to  have  trouble  in  getting  to  sleep  early,  and,  while  we  cannot  say  that 
the  hours  of  the  early  part  of  the  night  are  more  advantageous  for  sleep 
than  the  morning  hours,  the  conditions  for  sleeping  in  that  period  of  the 
night  are  usually  much  more  favorable  than  in  the  morning.  The 
patient  should  not  eat  late  suppers  nor  should  he  go  to  bed  with  the 
stomach  empty.  A  glass  of  hot  malted  milk  at  bedtime  or  a  couple  of 
ounces  of  liquid  malt  extract,  with  a  piece  of  bread,  can  be  convemently 
obtained  and  will  often  promote  sleep.  The  bedroom  should  be  cool 
and  well  ventilated,  and  the  bed  itself  not  too  soft ;  the  feather  bed 
— which  has,  fortunately,  almost  gone  out  of  fashion — should  never  be 
used.  The  coverings  of  the  bed  should  be  light,  but  at  the  same  time 
the  patient  should  be  sufficiently  warmly  covered,  especially  the  feet 
Often  it  occurs  that  a  person  awakens  when  the  legs  have  been  acci- 
dentally uncovered,  because  the  chilling  of  the  surface  causes  contrac- 
tion of  the  capillaries  and  sends  more  blood  to  the  head.  It  is  of  the 
greatest  importance  that  the  patient  should  not  read  or  study  in  the 
evening.  Writing  is  particularly  apt  to  arouse  the  mental  fecultiw, 
and  the  best  way  of  passing  the  evening  is  either  in  conversation  or  in 
some  game  which  requires  exercise,  like  billiards.  A  very  hot  bath 
before  bedtime  conduces  to  sleep,  but  hydrotherapy  is  not  always  suc- 
cessful in  such  cases.  A  warm  bath  frequently  awakens  the  pauent 
more  thoroughly,  but  a  cold  bath  or  spinal  douche  is  better,  as  the  reac- 
tion after  this  is  greater.  The  douche  should  be  of  short  duration,  tvo 
or  three  minutes  being  long  enough.  The  drip  sheet  is  sometimes  use- 
ful in  procuring  sleep,  but  this  requires  the  help  of  an  assistant,  who 
must  give  a  brief  rub-down  after  it.  Massage  at  bedtime  is  one  of  the 
best  means  of  obtaining  a  long  sleep,  and  general  faradization  is  some- 
times equally  successful.  After  the  preparation  for  the  night  has  been 
made  the  patient  must  divest  himself  of  all  business  thoughts  and  tir 
not  to  think  too  deeply  of  subjects  which  are  interesting.  Occasionally 
reading  a  dull  book  at  bedtime  or  having  a  book  read  aloud  after  reti> 
ing  is  useful,  but  it  often  makes  a  person  more  wakeful.  Repeating 
poetry  or  counting  or  thinking  of  some  monotonous  subjects,  like  the 
well-known  expedient  of  thinking  of  sheep  jumping  over  a  stile,  will 
often  bring  about  a  condition  conducive  to  sleep.  It  is  most  important 
for  persons  who  are  sleepless  not  to  use  tobacco  in  the  evening.  '^ 
patient  should  always  take  a  sufficient  amount  of  exercise  in  the  open 
air  to  induce  moderate  fjftigue.  In  other  words,  he  should  endeavor  to 
substitute  muscular  fatigue  for  brain  tire.  Horseback  or  bicycle  ridii¥» 
golf,  and  tennis  are  particularly  suitable  forms  of  exercise  in  insomiJia. 
The  diet  should  receive  strict  attention.     An  abundance  of  Doarishiogf 


Iyso^fNl.L 


725 


easily  flije:ested  fwxl  is  imltt-ated  in  all  ca.Si's,  but  rich,  hi^iily  seasoned, 
or  rttimulatiyg  HkkI  is  to  bt?  avoidctt  T\w  heaviest  twal  of  tUv  day 
should  l>e  takco  not  later  than  2  P.  M.  Milk  or  other  liquid  imnrisli- 
mont  may  be  taken  between  meals  if  the  jxitieut  i?  under  weight. 
Chopped  or  ground  meal,  made  into  eakes  and  broiled,  servfii  with 
butter  and  lenioii-jnieo,  is  jwlatidjle  and  easily  digested.  Mutton,  fowl, 
and  eggs  may  also  be  taken.  Fruits  oi'  all  kinds  may  be  eaten  with 
ailvantage,  but  in  tlie  evening  fruit  should  be  e«Mtked  lK*fore  it  is  eaten. 
Anioog  vegetables  the  most  desirable  are  baked  potatoes,  green  {>ca8, 


beans,  lentils,  onions,  eelerv,  s|)inaeli,  and  givens  of   all  kinds.     Le't- 
tace  hiw  on  many  jK'rsons  a  deeidediy  sojKU'ifie  effin^t.     WluJe  wheat 


H  bread  eaten  with  plenty  of  butter  is  advisitble.     As  nuieh  fatty  f<nKl  as 

Vc^n  ^^  digested  s!u)uld  he  taken.     Tim  articles  of  diet  tn  l)e  avoided  are 

condiments,  piekles  and  spiees,  all  indigestible  fiK>d,  sueh  as  pastry  and 

» fried  things,  tea,  coifee,  eocaa  nibs. 
Druffn. — The  first  thing  to  be  said  about  drugs  is  not  to  prescribe 
them  if  fKissible.     Many  drugs  are  eonsidered  harmless  and  nnolijec- 
tionable,  but  no  drug  van  be  suffieiently  potent  to  induce  sleeit  witliout 
jLJeaving  some  ill  etfeets  behind,  and  there  is  no  way  in  which  a  ((rug  habit 
^Ks  more  easily  formeil  than  in  the  use  of  sncli  drugs  as  relieve  sleepicss- 
^hess.    Many  jK-rsons  will  seeure  sleep  after  taking  a  stiff  drink  of  whiskey 
^^or  b<?er  at  l>e<ltime,  but  soon  the  qiuintity  nf  these  stimulants  has  to  l>e 
inc^ea;K^d,  i«o  that  before  long  an  injuriiujsly  large  amount  is  required  to 
pntduce  any  i*esult.     One  man  whom  I  knew  had  been  taking  whiskey 
to  pnxiure  sleep  for  some  years.     At  the  time  la*  came  under  my  eare  he 

I  Was  consuming  just  onegtdlon  of  whiskey  a  week,  taking  it  itidy  at  niglit. 
Should  the  use  of  a  drug  for  ppwuring  sleep  beeuuie  mia voidable,  the 
besit  raetlication  I  know  is  one  of  the  bromides  administered  during  the 
day  at  stated  intervals.  The  most  eligil)le  \vay  «»f  giving  the  ilrug  is  to 
prescril)e  fifteen  gniins  of  the  smlium  itv  strinilium  brouiide  in  a  bitter 
Hifusion  after  each  meal.  After  taking  this  twtv  or  three  day.^  the  patient 
1       b«'gins  to  slec|i  lM*tter,  and  will   usually  get  from  six  to  eight  hours  of 

I^ieep  a  night  without  taking  any  adilitituial  drug  at  be<ltime.  As  a  rule, 
lliis  amount  of  bromide  may  be  tidcen  for  several  weeks  without  any  ill 
effects,  but  generally  it  is  best  not  to  continue  it  longer  than  two  weeks. 
As  a  hypn«>tic  the  bromides  given  at  be<ltime  are  not  sufficiently  strong 
and  tlicir  acticui  is  too  slow,  (.'hlonil  hydi-ate  is  one  of  the  most  eltcic- 
tive  of  all  the  drugs  which  we  have  as  a  hyjmotie.  Fift«'en  to  twenty 
grains  of  tliis  may  be  given  at  liedtime,  and  one  half  nf  the  amount 
nmy  be  repeatetl  in  two  hours  if  sleep  is  not  inchieed.  It  is  not  always 
•a  safe  remedy,  and  its  effects  must  always  be  watched.  Moreover,  tJie 
chloral  habit  is  one  which  is  fornuHl  easily  and  with  diffii-ulty  hroktit. 
A  i'nnd»ination  «►('  fifteen  grains  each  of  sodium  bromide  and  ehinrul 
hytlrate,  witii  half  a  drachm  of  tincture  of  hyosevamus,  is  m(»re  etfec- 
'  tive  than  chloral  alone.  C'hioralamid  is  a  milder  drug  than  chlond,  but 
L  it  is  much  safer  and  is  often  very  useful  as  a  hypnotic.  It  should  be 
Bgiven  in  doses  of  from  twenty  to  tliirty  grains  dissolved  in  an  ounce  of 
"^  sherry  wine  at  bedtime.  Panildehyde  is  one  of  the  most  certain  narcotics 
which  we  have  at  commanil,  but  its  taste  is  exceedingly  obnoxious,  and 
Lit  leaves  behind  a  disagreealde  o*lor  of  the  lireath  which  lasts  the  whok'  of 
Ithe  nextj  and  sometimes  the  second,  day  succeeding  a  dose.     It  may  be 
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given  in  tincture  of  orange-peel,  compound  tincture  of  cartLimom,oruil 
aromatic  tincture,  :is  this  mukes  it  miscilfle  wiih  water.  The  do&e  • 
aklehyde  is  tVoni  a  lutlt'  draclun  to  two  <lnichiii?^at  Ixxltime.  The  \-' 
hytle  hal)it  is  uut  u  conuiiou  ont\  but  1  liave  M'cn  it  two  or  thnx  tinu^. 
Aniylene  liydrate  is  mikler  and  less  efleetive,  but  it  i?  not  disiagrecahle  tu 
take  and  has  no  ill  afterneiiects.  A  drachm  of  this  may  be  administenxl 
at  a  dose  and  repeated  if  necessiiry.  Snlphunal  i?;  an  excellent  nareniic, 
and  usually  it  is  followed  by  no  unpleasant  effects.  The  dose  is  (vm 
ten  to  thirty  ^jrains  dissolved  in  hot  water  or  broth,  or  it  may  Ix^  pven 
a,s  a  finely  divided  powder  np(Hi  trie  tongue  and  washe<l  down  with  o»M 
water.  It  seems  to  take  alwiut  two  himrs  before  the  de!?ire<i  offirt  t» 
readied,  and  it  shouhl  tlierefcu'c  l>e  given  curly  in  tlie  evening.  Triimd 
is  much  like  sulphonal  in  its  action/but  seems  to  do  better  in  i^mw  ca*?* 
than  the  latter,  and  is  often  efleetive  in  a  smaller  dose,  siiy,  ten 
Botli  of  tliese  drugs  are  liable  to  be  followed  by  dulnes.«  the  in 
and  with  a  tendency  to  sleep  on  the  second  night,  so  that  it  is  u^tlaln 
not  ueces.sarv  to  give  a  dose  two  nights  in  succession.  Hyosciue  livfinv 
bromate  in  doses  of  one  one-hundredth  of  a  grain  is  valwable,  e<i|)e<'ial!y 
in  mental  cases.  It  is  a  great  advantage  that  it  cjin  be  given  in  watir 
without  the  knowledge  of  the  jKUient.  It  sitnietimes  has  a  cnruulativr 
effect^  unpleasant  dryness  of  the  throat  ami  dilatation  of  the  pHpiU 
resulting.  Chloralose  is  a  new  hypnotte,  and  I  fjave  us*m1  it  in  ('♦'» 
patients  with  the  etfeet  of  securing  prompt  sleep,  Ijut  in  nearly  wm 
case  there  was  some  mental  disturbance  after  it  liad  l)een  taken  foruu 
or  thrt^e  successive  nights.  Valerian,  lupulin,  compound  spirit  of  lav- 
ender, Hoffmann's  an<Hlync,  and  laetuearium  will  suflice  to  :«ecur  ' 
in  some  cases.  An  elixir  of  the  valrrianate  of  ammonia  wa> 
repute  in  this  city  some  years  ago  as  a  safe  and  harmlc'vs  nan-oii,  l-- 
it  was  fonml  that  it  coutaiiicil  morphine.  Opium  in  no  form  shmikl  l" 
tised  as  a  hypnotic.  The  opium  habit  is  easily  formed,  and  it  i«  an 
undesirable  hypnotic,  berause  it  is  8o  often  followed  by  headache  awl 
disordered  stomach.  In  certain  cases  of  active,  maniacal  ins^omnia  mor- 
phine is  necessar>"  for  its  generally  tpiieting  effect. 

In  many  cases  change  of  climate  and  travel  will  effect  a  cure  wIk* 
all  drugs  and  most  careful  regimen  have  failed. 


Somnambulism. 

Stnonymb* — ^Noctambulation  ;  Sleep-walkine. 

Definition, — FHmiuambulism    is   a   state  of  abnormal 
which  takes  place  during  sleep,  and  is  anahjgous  to  tljc  iiypnotic  ? 
of  double  consciousness. 

SvMPTdMS, — In  somnambulism  a  pierson  when  sound  a>lccp  perf*''''^ 
a  series  of  complicate<l  actions  which  require  the  a.ssistance  of  all  ^^ 
senses.  Such  jx'rsons  will  get  up  while  asleep  and  walk  alxait  ^*^ 
house,  sometimes  going  on  steep  nmfs  and  other  dangenuis  places.    'H*^! 

"  "  ■  ''*i 


ppebra^ 


may  walk  through  the  streets,  lanes,  and  fields,  and  return  to  Uh|  ^ 
out  knowing  anything  of  what  they  have  d<me.     During  the  soninA**' 
bulistic  slate  the  eyes  art^  sometimes  n|i»on,  sometimes  half  open,  nrtl:^^ 
may  be  shut.     The  pupils  arc  dilate*!,  contracted,  or  normal,  but  * 
almost  always  insensible  to  light.     The  actions  of  j)ersons  in  the  ^l*- 
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of  s<jmn:imbulii5in  are  soiiietiiues  most  remarkable.  They  perform 
complicuited  acts,  write,  make  mathftnatieal  eulcakitions,  and  do  many 
things  which  tu  a  hxiker-on  eoidd  <nity  be  done  by  a  person  wiile  awake 
and  in  full  po^ses^siou  of  hi.s  faculties,  p]  very  thing  that  is  done,  how- 
ever, is  automatic,  and  nothing  is  originated  in  wrhat  is  done.  A  re- 
markable case  is  rehited  '  <pf  a  person  who  was  found  by  l)v.  Sh)ane 
traiishiting  Italian  and  Frcneli  and  looking  up  words  in  a  dictionary'. 
His  irtindh*  was  extinguished,  whercnjvon  he  immediately  began  groping 
alxmt,  alth<ingh  otiier  candles  were  lighted  in  the  ro()rn,  and  immediately 
lighted  his  own  candle  at  the  lire.  He  was  insensible  of  the  ctfeet  of 
any  candle  except  the  oii<'  on  which  his  ;ittcntir»n  was  tixctl.  (Jray* 
fiuote.s  a  ciise  related  liy  Mesnet  of  a  suicidid  attempt  made  in  his  pres- 
ence by  a  certain   Madame while  in  a  somnambulistic  state.     She 

made  a  noose  of  her  apron,  and  fastene<I  one  end  to  a  chair  an<l  the 
other  to  the  top  of  a  window.  She  then  kneeleil  down  as  If  in  pRiyer, 
made  the  sign  of  the  eniss,  mounted  the  stool,  [>ut  lier  head  in  tin*  noose, 
and  tri<Kl  to  hang  herself  Innnmerable  instances  of  rem;irkable  feats 
jjorformed  during  somnambulism  are  on  record  through  popular  and 
ficientitie  literature,  and  some  of  tlie  performances  of  sleep-walk(»rs  arc 
fcltnost  incredible.  There  is  a  medict»-legal  si<le  to  the  8ubje<'t  of  som- 
^anibtdism  which  is  of  much  im|K>rtani*e.  Murtlers  have  tieen  c«mj- 
mitted  by  ]>crsons  in  a  state  of  somnand>ulism,  and  the  question  as  to 
the  responsibility  of  tliese  persons  is  a  very  serious  une.  (iray*  refers 
to  a  case  of  a  man  named  Frazer  who  killed  Jits  child  in  Glasgow.  At 
the  trial  some  remarkable  facts  were  elicited  in  regard  to  previous  som- 
nambulistic fe«t,s.  Other  cases  of  homicide  l)y  a  soninamljidist  arc  also 
on  record.     Yellowlees  records  a  ca.se. 

Etiology. — Somnambulism  may  be  hereditarv.  Cases  arc  on  record 
in  which  a  fatlier  and  sons  have  lx*en  sleep-walkers.  Over-eating  at 
bciltinie,  sleeiiing  in  an  iitH'omfortahl*!  position,  esjicciaily  with  the  hea<I 
low,  worry,  distress,  or  mental  disturbances,  are  liable  to  induce  slrc])- 
Kalkiiig.  It  usually  begins  in  children  lH'f<trc  or  about  t!ie  age  of 
])idK'rty,  but  occasionally  it  develops  later  in  life.  It  is  often  seen  in 
connection  with  liysteria,  and  I  have  seen  one  ease  in  a  girl  of  ten  who 
was  suffering  from  chorea.  The  disttrdcr  occurs  sometimes  in  connec- 
tion with  e[»ih'p<y.  It  seems  to  he  e<pially  common  in  bt>th  sexes,  but 
iu  udidt  life  is  rather  more  freipient  in  women.  It  is  undoubtedly  fo.s- 
tered  and  encourageil  by  the  cmnment  and  talk  matle  about  the  condi- 
tion by  the  family  and  friends  of  the  patient.  In  schocd-ehiMren  there 
is  often  much  talk  and  excitement  about  the  occurrence  of  sleep-walking, 
and  the  amount  of  notoriety  which  it  occasions  certainly  dms  not  lessen 
the  frequency  of  its  occurrence  in  the  subject,  I  have  recently  seen  a 
neurotic  girl,  a  Jewess,  who  dreamed  of  a  skch-tou  which  was  thi*eat<'n- 
ill^  to  ent  off  her  hair.  While  still  in  a  sound  sleep  she  secured  a  pjiir 
of  nail-scissors,  and,  with  much  difficulty  with  such  an  implement,  cut 
off*  the  entire  plait   of  her  hair. 

Treatmext, — The  surroiHulings  and  mtwle  of  life  of  the  pjitient 
Bhotild  be  carefully  inquired  int«i  and  all  uidaealthful  habits  should  be 
corrected.     If  the  disorder  occurs  in  a  child  at  school,  he  should  be  at 

Anomalie*  and  Curionties  of  Me<hci»t\  Gould  and  Pyle,  p.  St>5.         *  Op.  cit.,  p.  966. 
'  jVctp.  am/  MaU.  i>k,  p.  494. 
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oiiee  taken  away  and  put  in  tiie  liands  of  a  sensible  person  who  cau 
watcli  luul  regulate  his  nuKle  uf  lite.  Change  of  surroundings  aDiltjf 
the  whole  hahit  of  life  are  more  likely  to  brcuak  up  the  occurrence  of  soro- 
nambulism  tliau  anything  else,  A  change  to  tlie  country  or  life  in  camp 
in  the  wmJiLs  for  sonic  time  is  most  desirable  in  such  cases.  A  person 
shoukl  never  I>e  wakened  En  the  somnambnli^tic  state,  but  he  jsIkjiiMIic 
condm-ted  back  to  his  bed  without  being  disturbed  nnire  than  jM>s-,iblr, 
and  placed  in  a  recumbent  position  without  being  allowed  to  wake.  Tlif 
prognosis  in  children  is  generally  good,  l>eca«si.e  the  habit  arise?  frtio 
some  reflex  cause  which  can  usually  be  corrected,  but  if  it  is  jiersisted  in 
to  adult  age  it  is  often  irremediable,  A  jiatient  of  mine  at  theagfof 
forty-five  had  been  a  sleep-walker  from  her  youth,  and  her  hust«aiju  wax 
always  in  the  habit  of  securing  the  rliKjrs  and  windows  of  her  room  «• 
that  she  could  uot  get  out  in  her  sleep. 

Dreams  and  Nightmares, 

Etiol(k;y. — Dreams  ticcur  in  natural  shn^p  to  a  great  extent,  hut 
generally  are  so  inconst^quent  as  to  make  no  impression  and  the  imfi- 
vidual  does  not  remember  the  next  morning  what  In*  has  dreamed.  In 
abnonual  conditions  the  divanis  are  so  active  ihat  they  are  distresang 
and  weurying.  Confused  iili^as  follow  each  other  in  nipid  sueocs^ion, 
and  give  rise  to  such  distinct  impressions  upon  the  brain  that  h'rritl 
pictures  arc  presented  before  the  patient,  M*ho  soon  awakens  in  frighu 
External  influences  of  diflcrent  kinds  will  give  rise  to  dreams  sng^epti^ 
of  the  iuinression  which  has  been  made.  For  instance,  the  odor  of 
smoke  will  give  rise  to  dreams  of  fli\>,  or  tickling  of  the  sole  of  the  M 
to  dreams  of  torture  of  some  kind.  A  jwrson  often  dreams  of  the  same 
occurrence  night  after  night  without  regard  to  tlie  fact  that  the  matUff 
has  been  one  of  thought  or  coiisidcmtion  during  the  day.  In  the  super- 
stitious various  i4leas  and  foreciists  are  connected  with  dreams. 

Nightmares  usually  arise  from  over-eating,  and  the  sensation  of  <>p- 
pression  from  \\w  conse«juent  indigestion  gives  rise  to  <lreanis  of  a  liorw 
standing  on  the  i-hest  or  of  Inking  crushed  by  a  weight  or  some  other  j 
horrible  thing.  Children  often  have  nightmares  and  awake  erj'ing  with 
fright,  but  adults  are  also  victims  of  alarming  dreams,  and  every  one 
knows  wluxt  it  is  to  awaken  out  of  a  bad  dream  trembling  with  agitation 
and  with  the  heart  In^ating  like  a  trip-hummer.  Albers,  a<'eonling  to 
Dana,'  sitys  :  "  Frightful  dreams  an-  signs  rtf  cerebral  congestion.  Dn-umf. 
about  fire,  in  women,  are  a  sign  of  impending  hemorrhage  ;  dreams  nbttut 
blood  are  signs  of  inflammatory  conditions.  Dreams  of  distorted  forms 
are  frequently  a  sign  of  abdominal  obstruction  or  diseases  of  the  liver." 
Nightmare  usually  occurs  in  incomplete  sleep,  and  often  an  uncomfort- 
able position  in  which  a  person  is  lying  induces  the  attack.  I^x-ing  on 
the  back  is  particularly  likely  to  cause  nightmares.  They  come  in  |i^t- 
sons  of  a  nervous  tempeniment,  and  are  liable  to  be  assiKnatetl  with 
mental  anxiety  and  distress.  Some  p<^'rsons  have  nightmares  all  their 
lives.  I  know  a  woman  of  thirty-five,  of  full  habit  and  nervous  tem- 
)>erament,  who  since  childhocKl  has  had  attacks  of  nightmare  in  which 
fshe  screams  loudly  and  prsistently  as  a  result  of  a  bad  dreanu     Heart 

^  DiseoKS  (^  the  Nervous  System,  p.  494. 
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[dijsease,  aiitemia,  and  other  moriikl  conditious  wliirh  tcml  to  disturbed 
sleep  viVG  accompanied  by  Diglitaiarc^. 

Treatment. — The  troatmcm  consists  in  attciiti<m  to  the  digestion 
and  genera!  health,  iiisistiiig  upon  light  siipjiers  and  tluit  lUf  food  should 
be  taken  immediately  iK-fore  retiring,,  and  the  nse  of  exjvedients  which 
will  prevent  the  patient  from  sleeping  on  his  back.  The  cummon  plan 
of  fastening  a  sj^hjoI  to  a  strap  around  the  b<Kly,  so  that  it  is  ag;dust  the 
back,  will  prevent  a  person  turinng  in  the  dorsal  position  in  sleep. 

Pavor  noctumus,  or  night-terrors,  is  an  exaggerated  form  of  night- 
mare in  children.  The  chihl  wakes  usually  one  or  two  hours  after 
going  to  sleep,  screaming  wtth  fright  and  clutching  its  mother  in  terror. 
The  eyos  are  staring,  the  muscles  of  the  face  twitch,  and  it  requires 
great  persuasion  and  soc»thing  to  have  much  etlcct  'u\  iiuicting  the  child. 
There  seems  to  be  no  tangible  reason  for  the  alarm,  but  the  child  is  in 
a  state  of  terror  which  it  cannot  ex|tlaiu.  Tlic  patient  will  sometimes 
get  up  and  run  from  the  ror>ni  in  which  it  has  licen  sh-cping.  The 
trouble  is  usually  connected  witli  heredity  and  puur  health  ;  the  sub- 
jects of  it  are  usually  delicate  ami  ana'mic  chihlren  ;  and  the  same 
I  causes  which  predispose  to  nightmares  and  somnambulism  induce  iittacks 
of  night-terrors.  Indigestii>n,  late  eating,  intestinal  worms,  over-stndy, 
or  worry,  and  esiwcially  enlarged  tonsils,  are  all  causes  of  the  trouble. 
The  attacks  may  be  a-^sticiattnl  with  or  may  jireccde  an  attack  of  chorea. 
The  trouble  usually  yields  promj>tly  to  judicious  treatment.  The 
administration  of  tonics,  and  care  in  diet  and  in  the  mmle  of  life,  will 
usually  relieve  the  condition.     The  admiuistnittion  of  small  doses  of 

IRKliuni  bromide  two  or  three  times  a  day  is  abnost  idways  efficacious  in 
arresting  the  attacks,  and  *jccasionally  a  tepid  bath  at  bedtifuc  is  of 
Value.  In  some  crises  circiuncision  is  necessary,  but  it  is  not  often  that 
attacks  can  l>p  traced  to  phimosis.  The  hour  at  which  the  attack  iwcurs 
" — that  is,  just  after  the  patient  has  fhllen  into  a  dee|)  steep — shows  ttiat 
the  trouble  is  dcjMiudent  upon  souie  cause  like  over-eating  or  overtaxing 
of  the  brain. 
H  Somnolentia,  Schlaffcrunkenheit,  or  sleep-drunkenness,  is  a  rare 
Boondition  in  which  a  pers(>n  on  being  awakened  from  a  tleep  sleej)  is 
thrown  into  a  conditiim  i>f  maniacal  delirium.  He  dors  not  recognize 
his  friends  or  ktmw  what  he  is  <hnng,  anfl  may  commit  a<'ts  of  violence. 
The  ex»ndition  has  1hm2u  detineil  as  "  an  overlapping  of  profound  sleep 

ton  the  domain  of  apparent  wakefulness,  producing  an  involuntary 
intoxication  on  the  part  of  the  patient  which  destroys  at  the  time  his 
moral  agency."  '  It  seems  to  be  an  exaggerated  form  of  [lavitr  mx-turnus, 
and  in  a  lesser  degree  it  occurs  not  infrefjuently  in  many  perst*ns.  A 
number  of  cases  have  been  rec(»nled  in  which  honniciilal  acts  have  been 
committed  by  a  p^-rson  who  has  been  suddenly  roused  frouj  sleep.  A 
case  is  quotcil  by  Wharton  antl  Stilk**  in  which  a  laborer  killed  his  wife 
with  a  wagon-tire,  the  blow  being  struck  immediately  after  he  had  been 
forcibly  awakened  from  a  deep  sleep.  The  defendant  tleclared  that  on 
awakening  lie  was  seized  with  a  delusion  that  a  woman  in  white  had 
snatcjjed  his  wife  away  from  his  side  and  was  carrying  her  off.  There 
was  no  doubt  felt  as  to  the  irrcs)musibility  of  the  jvatient. 

Morbid  Drowsineea. — Undue  ilrowsiness  may  depend  ujK)n  various 

•  Whttfton  and  Stills :  MediaU  J>iri.<pi'udenc<j  vol.  i.  p.  393.  »  Op.  cit. 
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changes  in  the  brain  and  bloodvessels,  and  it  is  also  due  to  certain  toxic 
causes.  Unemia  is  a  very  frequent  cause  of  deep  somnolence.  Drow- 
siness also  accompanies  a  condition  of  ansemia  and  malnutrition.  In 
starvation  the  victim  is  inclined  to  sleep  much  of  the  time.  In  some 
forms  of  dyspepsia  and  in  repletion  with  food  it  is  well  known  that  the 
individual  is  dull  and  drowsy.  Exposure  to  extreme  cold  also  produces 
drowsiness,  and  fatal  sleep  is  known  to  have  occurred  in  persons  who 
have  been  exposed  to  very  low  temperatures.  Certain  ocular  defects 
which  cause  eye-strain  make  a  person  sleepy  when  sitting  in  a  bright 
light.  Obese  persons  are  proverbially  drowsy,  and  they  fell  asleep 
yrnen  sitting  in  church  or  at  a  lecture  or  under  conditions  which  do  not 
require  much  mental  attention.  The  close  air  of  a  crowded  room  which 
is  overloaded  with  carbonic  acid  makes  almost  every  one  heavy  and 
sleepy.  In  ansemia  and  heart  disease  the  patient  is  drowsy  by  day  and 
wakeful  at  night.  A  condition  of  somnolence  often  exists  in  lithaemia 
and  many  other  diseases.  In  acromegaly  the  patient  often  suffers  from 
unconquerable  desire  to  sleep.  Excessively  deep  sleep  occurs  in  some 
persons  as  a  normal  condition.  They  cannot  be  aroused  from  sleep  bv 
ordinary  means,  and  when  once  awakened  fall  asleep  again  immediately. 
Such  jKjrsons  sleej)  long,  and  waken  dull  and  often  with  headache. 
Unusual  botlily  fatigue  induces  prolonged  and  heavy  sleep.  The  effect 
of  drugs  like  opium  and  alcohol  in  producing  heavy  sleep  is  too  familiar 
to  require  more  than  [)assing  notice.  Organic  diseases  of  the  bnun 
cause  abnormal  sleep  as  to  length  and  depth.  Brain  syphilis  in  some 
cases,  especially  when  associate  with  arterial  changes,  is  accompanied 
by  a  tendency  to  much  sleep.  The  patient  may  even  be  in  a  semicoma- 
tose condition.  Disease  of  the  thalamus  is  frequently  associated  widi 
a  tendency  to  prolonged  sleep,  the  patient  sleeping  many  hours  of  the 
day  and  most  of  the  night.  Tumors  of  the  parietal  region,  of  the 
corpora  quadrigemina,  the  thalamus,  and  the  pituitary  body  are  more 
commonly  accomjmnied  with  drowsiness  than  are  growths  in  other 
regions  of  the  brain. 

Sleepingr  Sickness ;  AMcan  Lethargy ;  Nelavan. — ^This  disease 
is  met  with  on  the  coast  of  Africa  in  the  Congo,  and  in  Sierra  Leone. 
It  affects  negroes  exclusively  of  both  sexes  and  all  ages.  Corr^'sars 
he  heard  of  a  European  woman  who  had  the  disease,  and  he  saw  himself 
a  Moorish  woman  who  had  it.  It  is  most  frequent  in  males  from  the 
age  of  twelve  to  twenty.  The  cause  is  unknown,  but  a  prasite,  the 
filaria  pcrstans,  has  been  found  in  the  blood  of  those  suffenng  from  the 
disease.  Manson '  found  this  para.site  in  the  blood  of  5  of  9  cases  which 
he  examined,  and  he  thought  it  might  have  been  present  in  the  others, 
although  he  did  not  find  it  in  the  small  quantity  M'hich  had  been  sent 
hini.  The  general  health  of  the  })atient  is  at  first  good,  but  increasine 
somnolence  gradually  apj)ears.  The  |)atient  falls  asleep  at  his  work,  and 
when  not  disturbed  will  sleep  uninterruptedly  for  hours.  The  sympt*""^* 
are  sometimes  arrested  by  active  purgation  and  counter-irritation  over 
the  spine,  but  soon  the  somnolence  returns  again.  In  some  case*?  swell* 
ing  of  the  cervical  glands  is  an  early  svmptom  ;  as  the  ca.se  progresses 
the  period  of  sleep  becomes  longer  and  deeper  ;  finally,  the  patient  sle^I* 

*  Quoted  by  Manson :  Davidson's  Hygiene  and  Diseases  of  Warm  Qimata,  p.  SOi 
*Op.cU.  


DREAMS  AND  NIGHTMARES.  731 

all  of  the  time,  and  will  not  even  stay  awake  long  enough  to  take  food. 
Progressive  emaciation  occurs,  and  death  usually  results  in  four  or  five 
months  after  the  beginning  of  the  disease,  but  the  patient  may  drag  on 
an  existence  for  two  or  three  years.  The  disease  is  almost  invariably 
fatal.  Forbes  *  has  given  an  interesting  and  complete  account  of  this 
affection.  He  refers  to  two  cases  in  which  the  filaria  sanguinis  hominis 
was  found  in  the  blood.  He  recommends  purgatives  and  strychnine  as 
the  most  useful  form  of  treatment,  but,  as  a  matter  of  fact,  no  treatment 
seems  to  be  of  any  avail.  Forbes  found,  post-mortem,  hypersemia  of  the 
arachnoid  and  slight  signs  of  chronic  inflammation  of  the  other  men- 
inges.    The  brain  substance  was  paler  than  normal. 

Narcolepsy. — This  is  a  condition  in  which  a  jx^rson  is  liable  to  fall 
asleep  at  any  time  during  the  day.  This  term  must  not  he  confounded 
with  nocturnal  or  sleep  epilepsy,  which  is  a  totally  different  condition. 
In  narcolepsy  the  patient  has  an  unconquerable  tendency  to  fall  asleep  at 
any  time  during  the  day,  sometimes  for  a  few  minutes,  perhaps  for  an 
hour  or  two.  It  is  more  common  in  women  than  in  men,  and  from  the 
ages  of  fifteen  to  forty.  It  is  frequently  seen  in  conjunction  with  hys- 
teria and  other  neuroses.  It  may  also  be  associated  with  disturbances 
of  nutrition  dependent  upon  obesity,  gout,  and  diabetes.  Narcolepsy  is 
frequently  associated  with  dyspepsia.  It  may  be  seen  in  members  of 
neurotic  families,  and  the  subjects  of  it  have  often  exhibited  other  forms 
of  hysterical  disturbances.  Two  patients  reported  by  Gelineau  exhibited 
multiple  tics.  A  number  of  cases  of  narcolepsy  reported  by  Porter 
alternated  with  attacks  of  vertigo  or  unconsciousness,  which  is  suggestive 
of  epilepsy.  I  have  seen  a  patient,  a  young  woman,  who  fell  asleep  fre- 
quently during  the  day,  particularly  whenever  she  attempted  to  read  or 
sew,  and  she  would  not  awake  for  a  half  hour  or  longer.  "When  she  led 
an  active  outdoor  life  she  seldom  had  attacks  of  drowsiness  or  sleep,  but 
if  she  had  indoor  work  or  studies,  the  attacks  were  constant  and  over- 
powering. An  examination  of  the  eyes  showed  that  there  was  marked 
refraction  error,  an<l  this  was  probably  the  cause  of  the  condition. 
Gowers  speaks  of  a  similar  case  in  a  girl  in  which  the  trouble  began  at 
sixteen  and  continued  until  she  was  twenty-two.  She  would  suddenly 
become  drowsy  during  the  diiy,  and  sleep  for  several  houi*s,  and  wake  up 
fresh  and  bright.  Intensely  vivid  dreams  accompanied  this  sleep,  and 
she  would  sometimes  speak  aloud  in  her  sleep. 

Treatment. — The  treatment  of  narcolepsy  must  dei)cnd  to  a  great 
extent  uj)on  the  cause  of  the  trouble.  In  all  ciiscs  the  general  health 
should  be  closely  iiujuired  into.  If  anaemia  exists,  this  should  Ik*  treated, 
and  any  other  dyscrasia  should  receive  attention.  The  case  to  which  I 
have  referre<l  shows  the  importance  of  examination  of  the  eyes  in  these 
cases.  Gowers  found  that  caffeine  and  nitroglycerin  were  effective  in 
breaking  up  the  attjicks  in  his  ptitient.  Change  in  the  manner  of  living, 
or  even  change  of  climate,  may  be  necessary  to  effect  a  cure. 

Sleep  epilepsy  is  a  form  of  epilepsy  which  is  characterized  by  attacks 
of  intense  sleep,  not  acconi|)anied  by  convulsive  movements.  The  jxitient 
falls  asleep  and  cannot  be  roused.  The  seizure  may  be  precedecl  by  an 
aara,  and  the  attack  varies  in  length. 

GHeep  Palsies. — Under  certain  disonlered  systemic  conditions  j)er- 

*  hff'on  Meif.  JUrord,  June  1,  1S9."). 


732  THE  DISORDERS  OF  SLEEP. 

sons  may  awake  with  numbness  of  the  hands  and  feet  This  has  been 
termed  "  acropanesthesia,"  and  it  may  arise  from  a  number  of  causes. 
It  may  be  due  to  ansemia,  gout,  diabetes,  and  the  excessive  use  of  tobacco, 
but  it  is  more  commonly  met  with  in  women  at  the  menopause,  as  I  have 
shown  in  a  paper  on  "  Numbness  of  the  Extremities."  *  The  numbness 
is  most  intense  on  first  awakening,  and  passes  off  after  the  parts  have 
been  used  for  a  short  time.  In  extreme  cases  the  numbness  is  so  intense 
and  distressing  that  the  patient  is  awakened  from  sleep,  and  has  to  get 
out  of  bed  and  exercise  to  get  rid  of  the  sensation.  It  occurs  by  day  as 
well  as  by  night.  The  sensation  is  usually  one  of  prickling  and  formi- 
cation, such  as  occurs  when  the  part  is  what  is  popularly  called  "  asleep." 
At  times,  however,  the  sensation  becomes  one  of  marked  pain,  and  the 
numbness  is  not  only  confined  to  the  extremities,  but  extends  up  the 
limbs  above  the  elbows  and  above  the  knees.  In  some  cases  the  numb- 
ness is  monoplcgic  or  hemiplegic,  and  there  is  not  only  the  sense  of 
formication  and  tingling,  but  there  is  also  loss  of  touch  sense  and  marked 
loss  of  power,  lasting  for  a  short  time.  According  to  Mitchell,  this  form 
is  most  likely  to  occur  after  the  excessive  use  of  tobacco.  The  attach 
of  sleep  palsies  may  be  repeated  night  after  night,  and  may  last  for 
years.  Attention  to  diet  and  the  removal  of  any  toxic  causes  usually 
effect  a  cure  in  a  short  time.  I  have  found  ergot  of  signal  value  in  the 
treatment  of  these  cases. 

Sleep  Ptosis. — In  persons  who  sleep  soundly  there  is  often  great 
difficulty  in  opening  the  eyes  when  they  first  awaken  in  the  morning. 
In  weak  and  neurasthenic  women  the  difficulty  may  amount  to  tree 
ptosis  for  fifteen  or  twenty  minutes.  The  lids  cannot  be  opened  volun- 
tarily, but  if  raised  by  the  fingers  they  remain  open.  The  affection  is 
usually  a  transient  one,  and  is  almost  always  recovered   from. 

Enuresis  Noctuma. — Nocturnal  incontinence  of  urine  occurs  in 
neurotic  children,  but  it  is  an  accident  which  occasionally  happens  to  an 
adult.  It  is  much  more  common  in  boys  than  in  girls.  In  cases  of 
cord  disease  like  myelitis  there  is  often  a  giving  way  of  the  sphincter 
vesicse  in  sleep.  In  most  cases  of  incontinence  the  trouble  usually 
occurs  a  few  hours  after  the  patient  has  retired  and  when  sleep  is 
deepest.  The  causes  of  the  disorder  are  obscure.  In  some  cases  the 
kidneys  are  unduly  active,  and  in  others  it  seems  as  if  the  inhibitoiy 
centres  of  the  cord  are  weak,  and  when  the  influence  of  the  wll  is 
removed  the  sphincter  no  longer  exerts  its  automatic  control.  Some- 
times, as  the  result  of  a  dream  in  which  the  person  is  emptying  the 
bladder,  the  discharge  actually  takes  place. 

The  TREATMENT  should  consist  of  withholding  liquids  as  far  as  pos- 
sible during  the  latter  part  of  the  day,  and  especially  at  the  evening 
meal.  The  patient  should  be  made  to  empty  the  bladder  at  bedtime* 
and  should  be  made  to  get  up  again  in  two  or  three  hours.  In  som* 
cases  the  expedient  of  raising  the  foot  of  the  bed  three  or  four  inches  i» 
successful.  This  means  seems  to  act  mechanically  in  lessenmg  the 
pressure  at  the  neck  of  the  bladder,  and  may  have  some  influence  by 
reducing  the  amount  of  blood  in  the  lumbar  cord.  Belladonna  and 
cantharides  are  the  most  valuable  drugs  in  producing  a  direct  influence 
upon  the  bladder,  but  in  many  of  the  cases  of  nocturnal  incontinence 

»  Trans,  of  the  Chi  of  Phya.  of  Philadelphia,  1884. 
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with  which  we  meet  it  is  necessary  to  administer  iron  and  other  tonics. 
Spinal  galvanism  is  often  useful,  and  in  some  cases  where  other  means 
have  failed  direct  faradization  of  the  bladder  by  means  of  an  electrode 
inserted  pt?r  urethram  is  successful.  Painting  the  orifice  of  the  urethra 
with  collodion  at  bedtime  has  been  suggested  as  a  means  of  arousing  the 
])atient  before  the  urine  escapes.  Cor])oral  punishment,  which  has  oeen 
advocated  by  some  writers,  is,  in  my  opinion,  unjustifiable.  It  is  very 
rarely  the  case  that  a  child  is  not  deeply  mortified  by  the  occurrence  of 
bed-wetting,  and  he  usually  does  everything  in  his  power  to  prevent  it. 
Disorders  of  the  Prsedormitium. — The  period  of  light  initial  sleep 
which  comes  to  almost  every  one  before  deep  slumber  has  been  termed  the 
predormitium.  During  this  time  many  persons  experience  various 
nervous  and  muscular  disorders,  such  as  fright,  twitchings,  and  shocks. 
These  vary  in  degree  and  kind.  Often  there  is  a  sense  of  falling  and 
the  persou  wakens  with  a  start.  Children  arc  often  seen  to  have  mus- 
cular twitchings  or  slight  starts  as  they  are  falling  asleep.  Mitchell  * 
has  written  at  length  on  the  disturbances  of  the  prffidormitium,  and  has 
also  de8cril)ed  certain  similar  disorders  which  occur  at  the  end  of  the 
night's  sleep,  "  when  the  drowsied  sentinels  resume  their  post  " — the 
interval  between  sleeping  and  awakening.  This  he  calls  the  postdor- 
raitium.  He  describes  cases  in  which  the  disturbances  occurring  in  the 
prsedormitium  are  violent  and  excessive,  and  he  alludes  to  the  relation 
oetween  these  and  insanity.  He  quotes  Baillager,  who  has  written 
fully  on  this  subject,  as  saying  that  certain  persons,  otherwise  sound,  are 
liable  to  have  between  sleeping  and  awakening  hallucinations  which 
long  precede  outbreaks  of  insanity.  Some  of  MitchelPs  cases  were 
affected  with  violent  shocks  of  an  explosive  nature,  and  others  had  sen- 
sory disturbances  of  an  aural  nature.  He  classifies  these  sensory  shocks 
as  follows :  "  I.  In  the  apliere  of  general  sensation :  The  {>atient  feels 
as  if  struck  or  as  if  he  had  a  shock  like  that  which  a  sudden  arrest  of 
motion  causes,  or  it  is  a  feeling  of  rending  or  as  of  a  bolt  driven  through 
the  head.  These  are  the  most  common.  II.  AiuUtory :  Aloud  noise 
like  that  of  a  pistol  shot,  or  a  crash  of  broken  glass,  or  as  of  a  l>ell  or 
wire  sharply  twanged.  III.  ViftiwI:  A  flasli  of  light.  IV.  Olfactory: 
Sudden  sense  of  an  odor.  V.  I  doubtfully  add  what  I  call  'emotional 
discharges.'  These  are  always  merely  abrupt  sensations  of  fear,  some- 
times preceding  the  sense  of  shock,  sometimes  following." 

Ecstasy  and  Trance. 

In  ecstasy  the  individual  is  in  a  peculiar  rapt  and  exalted  condition 
of  mind  in  which  impressions  are  not  received  in  the  usual  way.  The 
patient  is  in  a  visionarj'  state,  has  a  peculiar  radiant  expression,  and  is, 
as  a  rule,  in  an  immovable  position.  Various  statuescjue  postures  are 
assumed,  the  subject  sometimes  standing  with  the  arms  extended  like  a 
cross ;  sometimes  in  other  attitudes  expressive  of  devotion,  fear,  love, 
or  lubricity.  Most  of  the  instances  of  ecstiisy  that  are  met  with  are  in 
hysterical  subjects,  and  the  condition  often  alternates  with  catalepsy  and 
hystero-epilepsy.  Extreme  religious  feeling  is  one  of  the  most  common 
exciting  causes,  and  religious  education  carried  to  the  extreme  predis- 
*  Qinieal  Iamotu  on  Nervous  Diaeases,  p.  58. 
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poses  to  the  development  of  ecstasy.     Fear  or  a  fright  has  been  known 
to  cause  an  attack  of  ecstasy.   The  fakirs  of  India  are  probably  as  typical 
examples  of  ecstasy  as  exist.    The  positions  of  devout  worship  which  they 
assume,  and  in  which  they  are  said  to  remain  for  days  apparently  totally 
oblivious  of  all  surroundings,  are  most  remarkable.     Many  interesting 
cases  of  ecstasy  have  been  recorded,  especially  in  France,  and  the  best 
known  of  these  is  that  of  Louise  Lateau  of  Bois  d'Haine,  a  village  of 
Belgium.     In  1868  the  patient,  who  was  a  peasant-girl  of  twenty-three 
years  of  age,  noticed  one  Friday  that  blood  was  flowing  from  the  left 
side  of  her  chest.     This  was  found  to  be  repeated  on  every  Friday,  and 
on  each  Thursday  morning  a  spot  an  inch  in  diameter  on  the  back  d 
each  hand  became  pink  in  color,  and  at  the  same  time  a  similar  spot 
was  observed  on  the  palm  of  the  hand.     About  noon  on  the  same  day  a 
vesicle  containing  clear  serum  formetl  on  the  pink  surfaces.    In  the 
night,  usually  about  midnight,  the  vesicle  ruptured  and  a  flow  of  blood 
began.     The  amount  of  blood  lost  from  these  stigmata  was  estimated 
by  some  observers  as  being  between  one  and  three  quarter  pints ;  the 
blood  itself  was  a  reddish  color,  coagulating  in  the  usual  way,  and  the 
white  and  red  corpuscles  were  found  to  be  normal  in  character  and  pro- 
portion.    The  flow  of  blood  ceased  on  Saturdays.     During  the  flow  of 
olood  the  patient  was  in  a  rapt  and  ecstatic  condition.     She  stated  that 
at  the  beginning  of  the  ecstasy  she  imagined  herself  surrounded  by  > 
brilliant  light,  and  then  figures  passed  before  her  exhibiting  the  succes- 
sive scenes  of  the  Crucifixion.     During  the  period  of  ecstasy  the  action 
of  the  heart  was  regular,  although  at  times  a  sudden  flush  or  pallor 
covered  the  face  according  to  the  changes  of  expression.     From  mid- 
night on  Thursdays,  when  she  took  a  silent  meal,  until  eight  o'clock  on 
Saturday  morning,  Louise  Lateau  took  no  nourishment,  not  even  water, 
because  it  was  said  she  did  not  feel  the  want  of  it  nor  could  the  stomach 
retain  anything.     From  the  forehead  of  the  patient  blood  sometimes 
oozed  from  minute  points.     While  in  the  state  of  ecstasy  the  patient 
was  apparently  unconscious  to  all  external  impressions.     The  mucous 
membrane  of  the  nose  was  tickled,  ammonia  was  applied  to  the  nostrils, 
needles,  pins,  and  even  penknives  were  thrust  into  the  flesh,  and  strong 
currents  of  electricity  were  used.     To  none  of  these  did  she  resDond, 
but  after  the  attack  she  remembered  everything  which  had  occurrea.  It 
is,  of  course,  a  question  as  to  the  genuineness  of  the  phenomena  pi«" 
sented  in  this  case.     Many  similar  cases  have  been  studied  with  great 
care,  and  under  a  rigid  surveillance  the  stigmata  were  found  to  nave 
been  produced  by  deceit ;  as,  for  example,  the  case  quoted  by  Mills 
of  a  girl  of  sixteen  under  the  care  of  Mr.  Henrj'  Lee  at  St.  George's 
Hospital,  London.    This  patient  had  discolored  patches  on  the  leg,  from 
which  she  asserted  that  every  month  for  two  years  there  had  been  a 
discharge  of  blood.     It  was  found  that  the  patient  produced  these  hem- 
orrhages by  thrusting  a  needle  into  the  skin.     In  some  cases  of  ecstasy 
the  patient  sim])ly  falls  into  a  trance-like  condition,  and  none  of  the 
stignuita  or  phenomena  of  visions,  etc.  are  exhibited.     In  some  cases 
the  condition  of  trance  is  so  complete  and  deep  that  the  patient  to  all 
intents  and  purposes  is  dead.     The  respirations  become  so  shallow  that 
they  can  scarcely  be  observed,  and  the  pulse  is  barely  perceptible,   hi 
^  System  of  MedieinCt  vol.  v.  p.  350. 
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this  condition  a  person  may  remain  unconscious  to  all  surroundings  for 
days. 

A  number  of  cases  have  been  reported,  mostly  in  the  public  press, 
in  which  it  is  alleged  that  persons  have  been  buried  in  a  state  of  trance. 
It  is  highly  improbable  that  any  such  cases  have  actually  occurred,  but 
there  are  authentic  cases  in  which  the  patient  has  been  thought  dead, 
and  it  has  been  proved  that  there  was  only  a  condition  of  trance.  Mills ' 
records  a  case  of  which  he  had  personal  knowledge  in  w^hich  attacks  of 
trance  occurred  three  times  during  the  life  of  the  patient.  Once,  while 
this  person  was  an  infant  and  was  about  to  be  baptized,  it  was  observed 
that  ne  became  rigid,  and  was  thought  to  be  dying ;  after  suitable  efforts, 
however,  he  was  resuscitated.  Again,  when  about  sixteen  years  of  age 
he  was  accidentally  wounded  by  a  pistol  shot,  and  he  again  passed  into 
a  trance-like  condition.  Many  years  later,  while  apparently  in  good 
health,  he  suddenly  fell  into  an  unconscious  condition  and  was  believed 
to  be  dead.  So  marked  were  the  appearances  of  death  that  after  several 
futile  efforts  to  resuscitate  him  preparations  were  made  for  the  funeral. 
Persistent  efforts  on  the  jwrt  of  friends  who  were  aware  of  the  previous 
attacks  were  finally  successful.  The  fakirs  of  India  are  capable  of  fall- 
ing  into  a  trance  in  which  all  of  the  vital  functions  seem  to  cease,  and  it 
is  asserted  they  even  allow  themselves  to  be  buried  alive  for  several 
weeks.  In  these  cases  it  is  probable  that  as  a  result  of  long  practice 
the  subject  is  able,  by  self-hypnotization,  to  fall  into  a  state  of  trance 
in  which  he  remains  for  a  long  period,  in  a  condition  which  has  been 
aptly  descrilxxl  as  being  like  that  of  a  hibernating  animal.  The  case 
of  Colonel  Townsend,  which  is  £Eimiliar  to  all,  may  be  recalled.  This 
gentleman  was  able,  by  an  effort  of  will,  to  arrest  the  action  of  the  heart, 
!<o  that  to  all  intents  and  purposes  he  was  dead.  Then  after  a  periwl  a 
flush  appeared  upon  the  face,  a  slight  impulse  was  felt  over  the  praecor- 
dia,  and  by  degrtnjs  the  patient  returned  to  a  normal  condition.  On  one 
occasion,  however,  the  experiment  proved  fatal. 

Treatment. — The  treatment  of  ecstasy  and  trance  consists  mainly 
in  general  hygienic  measures,  and  more  particularly  in  placing  the 
patient  in  a  wholesome  moral  atmosphere.  The  use  of  hypnotic  sug- 
gestion is  likely  to  be  l)eneficial  in  these  cases,  as  the  subjects  are  easily 
influenced  by  this  means. 

Catalepsy. 

In  catalepsy  there  is  a  peculiar  form  of  muscular  rigidity,  associated 
with  a  perverted  state  of  constriousness.  The  limbs  retain  any  position 
in  which  they  may  be  placwl,  and  have  a  wax-like  rigidity  to  which 
the  name  "  flexibilitas  cerea  "  has  been  given.  There  is  loss  of  sensa- 
tion and  complete  sus|K'nsion  of  normal  mental  action  during  the  attack. 
The  disorder  occurs  in  both  sexes  and  at  all  ages,  but  more  frequently 
in  women  than  in  men,  and  in  early  adult  life.  The  patients  are  usually 
fiy.*«terics  or  liave  presenteil  at  some  time  other  symptoms  of  hysteria, 
jThe  attacks  are  liable  to  occur  after  excitement  of  any  kind  and  after 
injuries  to  the  head  and  back.  The  disorder  is  quite  frequently  met  with 
in  the  insane,  but  chiefly  in  those  suffering  from  melancholia.  Katatonia 
is  a  term  applied  to  stuporous  melancholia  with  cataleptic  spasms.     In 

»  Op.  cU.,  p.  344. 


736  THE  DISORDERS  OF  SLEEP, 

a  case  of  melancholia  under  my  care  a  condition  of  catalepsy  lasted  for 
several  weeks.  The  cataleptic  rigidity  did  not  relax  under  full  ether 
anaesthesia.  The  attack  of  catalepsy  may  be  preceded  by  some  symp- 
toms of  general  nervous  disturbance.  The  rigidity  comes  on  suddenly 
and  with  loss  of  consciousness.  The  limbs  retain  the  position  wbich 
they  occupied  at  the  onset  of  the  attack,  as  though  they  were  frozen. 
At  first  the  muscular  rigidity  is  great,  and  difficulty  is  experienced  in 
moving  or  bending  the  limbs,  but  soon  they  can  be  readily  moved  and 
placed  in  any  position.  The  limbs  may  remain  in  one  position  for  an 
hour  or  more.  If  the  arm  is  placed  in  an  extended  position,  after  a 
time  it  will  gradually  yield  to  gravity.  The  features  are  expression- 
less during  an  attack  ;  the  respirations  are  slow  and  the  heart's  action  is 
weak.  The  patient  swallows  if  food  is  placed  far  back  on  the  tongue. 
In  profound  catalepsy  there  is  complete  analgesia.  Sensation  may  be 
lost  to  the  electric  current,  but  this  is  seldom  the  case,  and  the  conjunctive 
do  not  respond  to  irritaticm.  The  temperature  of  the  body  is  low  during 
the  attack.  The  attack  may  last  from  a  few  minutes  to  hours,  and  may 
continue  at  intervals  of  days  or  even  weeks.  In  the  inter\'al  the  patient 
may  seem  like  herself  or  she  may  have  vertigo  or  l>e  in  a  condition  of 
general  nervousness. 

Catalepsy  is  to  be  regarded  as  a  form  of  hysteria,  and  the  treat- 
ment is  practically  the  same  as  should  be  adopted  in  an  hysterical 
attack  (see  p.  710).  The  application  of  cold  water  may  arrest  the  attack, 
and  sometimes  strong  ammonia  applied  to  the  nostrils  will  abort  the 
seizure.  Apomorphine  administered  hypodermically  is  an  effective 
remedy. 
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lCROMEGALY;  RAYNAUD'S  DISEASE;  ANGIO- 
NEUROTIC  CEDEMA;  FACIAL  HEMIAT- 
ROPHY; SCLERODERMA;  VERTIGO. 

By  JAMRS  STEWART,  M.  D. 


ACROMEGALY. 

"Syxonym. — PafJiyncria. 

Tlir  iKitJie  acronif^uly,  iritrmliiced  hy  Marie  in  1886,  means  larjs^e 
extremities.  As  the  disease,  however,  presents  syinptunis  niueli  wiih.T 
in  rant^e  than  are  ex|)rossed  in  this  term,  it  is  felt  to  l>e  an  inailwpiate 
definition.  The  wont  jiaeliyacriu  (eonnKiet  or  hard  extremities)  is  in  a 
sense  more  appropriate  and  cjistinetive  of  the  aetnal  state,  hnt  it  also  is 
not  sufficiently  eomprehensive  to  inehide  the  essential  ehanges  or  symjv 
tonis  of  tlie  <'ofidition. 

AcronieLraly  is  a  coniparativeiy  rare  di.si-ase,  mtt  more  than  15U  cases 
having  lKH?n  n^juirtett  up  to  the  pre.sent  time  (181M)), 

ETloLO<rY.— It  is  a  disease  of  mid4lh'  life,  hnt  it  lias  been  met  with 
at  all  aires.  It  has  Iwcn  deserihetl  in  children  under  one  year,  ami  as 
late  as  the  sixty-Hftli  year.  The  j^rcat  majority  of  cases  I>epn  iM'tween 
the  twenty-Kfth  and  fortieth  years.  Sonic  three  or  four  eases  have  been 
des<*rilxHl  where  it  is  proljable  that  it  was  eon|xenital.  It  has  been  seen 
in  the  different  races  of  man  kind,  white,  black,  an<l  Monpjlian. 

Nothinjj  is  known  about  the  i'xeitinir  causes. 

Sy-nh'Toms. — The  onset  of  aeromeiLrily  is  very  insidious.  The 
victim  is  rarely  able  to  give  even  an  apjtrttximate  idea  of  the  prolmble 
time  of  its  bcginniuir,  the  increase  in  size  of  t!ie  extremities  being  so 
gra«Iual  that  it  has  reaciuil  a  very  etmsit.lendjle  degree  iK'fore  pereeive<l 
by  the  pjitient  or  his  friends.  Frequently  the  physir-ian  is  consulted 
about  some  other  trouble  or  comj^laint,  the  aeromegaly  being  found  out 
accidentally. 

A  wcll-juarked,  typic:d  case  of  aeroniegidy  presents  a  very  striking 
cliniivd  pietun'  (Fig.  8*2). 

The  gait  atid  pfsture  exhibit  certain  special  characters.  In  standing 
and  walking  the  neck  and  <'liest  are  thrown  forwaixl,  and  tiie  hea<l  is  tilt«*il 
Ijackwaivj.  There  is  a  eomiiensitory  lumbar  lordosis.  There  is  fre- 
<pjently  a  lafend  as  well  as  an  autero-jMjsterior  curvature.  The  walk  is 
heavy  and  clumsy.  The  arms  hang  listlessly  by  the  side,  apjK'aring  by 
their  weight  to  drag  the  up(M  r  part  <tf  the  brnly  downwartb     The  facial 
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|M?arance. 


asiwct  is  |M.*ciiliar  (Figs.  83,  84).  The  thickeoed  cvebrows  nn<l  eyelM 
tlie  enlarged  ears,  lojrt»tlier  with  the  thickening  of  ilie  niaxillarv  houe 
j^ive  rise  to  the  remarkahle  ehaiige  that  takes  place  in  the  p;itieul's  aa 
|M?arance.     The  laee  iifciilarj:«'«l  in  every  direction.     The  lij»s  :ir»' j;^peatlj 

thickened :  the  lower  jaw  is  thickcnc<l  an 
f  "•  '^■'^  projects.     The  nose  i^  euhirtred.     The  thirk 

^^^^  ening  of  the  >oft  titsmie  debtrovH  the  fine 

^^^^^^^  niovenieiits  of  the  luiuicleB  of  the  facc^  th 

^j^K^^^  mnseles  of  expret^sion.     Tiio  eyet^  ]o«e  tlicii 

m^B^^^  \v'inte<l  e\])rcssion.     The  nostrils  are  thick 

^^^^■^f  cncd  jiud  hnuul.      Tlie  teeth  become  iiu' 

^^^^^  H'jin  rated  from  int-rease  in  size  of  the  uaijcil-j 

^^^^  hirv  lionc!*.     Tlie  tongue  i>s  often  enhir^'»'<l. 

Tiic  changcfr  in  the  extremities  are  iis«tallrj 
the  inortt  characteristic.  The  hands  (Fiif.So)] 
anil  feet  become  enlarged,  often  enormouslvs').  f 
The  incivase  alK-cts  all  the  ti&^ues — the  !=kin,j 
siibcutaneons  tissues,  the  niusclefi,  ainl  tlie  i 
1  Mines.  The  wrist-joints  are  nsnnlly  nionMiti 
less  eidarged,  hut  there  is  seldom  any  cbii^'C 
in  the  tissues oi'  the  foi-e-  or  upiK?rarins.  Th« 
iii,,i.,rr;i;  '  "-I..  .1  la!      gFcat  tliickcning  autl  enlargement  oft  hchiiiuls 

give  the  upper  extremities  a  sjxidi^likf  ii|h  I 
IH^-amnee,     The  leet  ;ire  also  greatly  inerc^a.sed  in  size.     The  gnat  toe  is 
often  lound  tr>  he  inereasetl  out  of  proj»ortion  ti>  the  rest  «>f  the  fiiot»J 
The  increase  in  size  of  the  tarsid  bones,  especially  of  the  os  calcis,  gi^'^j 
the  foot  {in  odd  appearance. 

Headache,  vertigo,  lassitude,  and  somnolence  are  early  syraptofRs il 

Kui.  S3.  Fio  H4. 


Photugmphed  in  18K7.  Photogmphed  In  IfOl  (Osborne). 

The  same  patient  as  shown  in  Kjg.  82. 

acromegsdy.     In  atlvanciHl  cases  somnolence  is  a  very  marked  and  \n 

sistent  symptom.     Mental  disturbance  is  not  infrequent.     Tf  nj 

at  first  is  simply  niorose  and  intn>spt»ctive  ;  later  great  depre--  .■»tj 

uncommon,  leading  at  times  to  suicidal  attempts. 
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Polyuria  and  glycn.siinti  arc  irict  witlt.  Pi^nnL-ntatioii  of  the  skin 
may  Ix-  set  down  as  une  ol*  tin-  nmir.iial  ncrvtms  syiiiptoriis  ot'  the  ilisease. 
The  skin  is  hanl  and  dry.     The  liair  lu'iinnifs  Ijrittle  and  ihlls  urit. 

There  i^  very  randy  any  !iyj.MTtr(H>liy  of  the  vohintary  nnisrlcs  met 
with,  except  those  of  tiie  hands  and  feet.  Thi-  i-h-etrifal  ri-aetinns  remain 
unaltered  in  uneym[>lii*iited  aeroiii<'*:;aly.  The  eidarjjjfd  muscJes  may 
undergo  wastiii*:  after  the  tlisease  lias  heen  in  existence  fnr  sume  years. 
This  may  be  doe  to  the  devehipinent  of  some  otlier  atfeetion,  sueh  as  pe- 
ripheral neuritis,  syringomyelia,  progressive  niuseidar  atrophy,  or  the 
wasting  may  iR-eur  independently  of  any  gross  ehange  in  the  eentral  or 
[►eriplu'ral  nervous  system.  It  is  i-are  to  nu'ct  uith  any  <listurbance  of 
sensation. 

There  may  he  aetual  enlargement  of  the  eyeballs  or  an  api>arent 

I  atrophy  of  them  from   the  marked   iuerease   iii  size  in  the  brows  and 

I  lids.     The  size    and  shajK'  of  the  visual   Held  are  often  eonsidensbly 

altered  ;  sector,  lu'mtanopie,  and  ecmeentrio  limitatifm  being  met  with  in 

'  different  cases.     Optir  nrurilis  goirjg  on  to  atrophy  is  [nvsent  in  a  con- 

FlQ.  80. 


i.:ui!l  li!i:;l,  .■'iliiiar  surf«ct>  (Or-ltKriifK 

Biderable  proportion  of  eases.     Xy.^tagnius  and  cM-uIar  paralysis  are  rarer 
Jeymptoms, 

Tinnitus  and  deafness  in  luie  or  bi>th  ears,  due  to  middle-  or  internal- 
rtar  changes,  are  rarer  >ymptoms  than  tho^e  of  the  eye  above  described, 
[lioth  smell  an<l  tastf  \\Y<\y  l)e  found  dis«rrdered.  The  s|>e<rh  is  slow. 
The  voieo  usnally  undergoes  marked  <-haiiges  in  aeromeg:dy,  owing  to 
Ithe  thickening  of  the  tissues  of  the  larynx.  It  is  low-pitehed  and  has 
fa  disagreeable  resonant  clang. 

Polyuria,  jK'ptouiiria,  glycosuria,  and  albuminuria  are  freipient  com- 
pliciitions. 

P.\tholoc;K'AL  Anatomy. — In  a  ciMi-iih-ndile  ouml)er  of  cas?efi  of 
I  acromegaly  proving  fatal  |M»st-mortem  examinations  have  been  held,  and 
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exhaustive  studies  of  the  changes  in  the  tissues  made  by  men  compe- 
tent by  training  and  experience  tt»  carry  out  such  work. 

The  most  jiainstaking  study  that  1  know  of  is  that  recently  con- 
ducted by  J.  Arnold.'  The  case  was  at  one  time  fully  described  bv 
Erb  clinically.  It  was  a  typical  one  of  the  disease.  The  folloinDg 
changes  were  found  by  Arnold,  and  may  be  taken  as  typical  of  the 
changes  met  with  in  this  disease :  The  skin  was  found  thickened  over 
the  entire  body.  The  skull  showed  marked  hyperostosis,  and  here  and 
there  exostosis.  The  ribs,  sternum,  and  the  |)elvic  bones  were  fonnd 
thickened.  The  long  bones  of  the  extremities  presented  their  normal 
form,  but  were  thicker,  heavier,  and  more  compact.  The  different  pro- 
cesses for  the  attachment  of  tendons  were  very  prominent.  The  bones  of 
the  hands  and  feet  were  increased  in  circumference  and  in  compactness. 
Osteophytic  growths  thickly  covered  the  ends  of  the  phalanges  and 
some  of  the  flat  bones,  as  the  imtellie.  The  periosteum  was  thickened, 
and  under  it  and  between  the  narrow  Haversian  canals  were  found 
compact  masses  of  bone. 

The  soft  j)arts  showed  considerable  increase  in  bulk.  The  muscles 
presented  various  grades  of  degeneration.  Both  the  large  and  small 
branches  of  the  peripheral  nerves  showed  thickening  of  the  sheaths 
and  increase  in  the  interstitial  tissue.  Similar  changes  were  found 
in  the  spinal  ganglia,  the  sympathetic,  and  the  anterior  and  jiosterior 
nerve  roots,  especially  in  the  posterior  roots  of  the  lumbar  enlargement 

In  the  left  temporal  lobe  a  patch  of  softening  was  present,  caused  by 
the  degenerative  state  of  the  central  arteries,  the  arteries  in  general 
being  found  degenerated. 

The  pituitary  body  was  turned  into  a  mass  of  degenerated  tissue 
(lympho-sarcoma  ?).  The  new  formation  infiltrated  the  underlying  bone. 

The  chief  changes  met  with  in  cases  of  acromegaly  may  be  sum- 
marized as  follows : 

1.  Ver}'  marked  hypertrophy  of  the  ends  of  the  extremities,  due  to 
an  increase  in  volume  of  all  the  tissues — skin,  muscle,  bone. 

2.  Degeneration  of  the  muscles,  nerves,  and  bloodvessels. 

3.  Changes  in  the  pituitary  body.  In  the  great  majority  of  cases 
changes  have  been  described  in   this  gland. 

In  a  few  cases  the  thyroid  and  thymus  glands  have  been  found 
either  absent  or  diseased. 

Pathoixkjy. — Many  different  hypotheses  have  been  advanced  to 
explain  the  nature  of  this  remarkable  disease.  The  frequent  presence 
of  changes  in  the  pituitary  body  has  naturally  led  observers  to  con- 
sider that  there  is  a  causal  connection  between  such  and  the  dystrophic 
changes  characterizing  acromegaly.  Arnold  is  of  the  opinion,  from  his 
studies  in  his  own  and  all  the  cases  reported  uj)  to  the  present  timCi 
that  the  i)ituitary  changes  are  a  result,  and  not  the  cause — ^that  there 
is  some  deep  underlying  cause  which  in  the  present  state  of  our  know- 
ledge we  are  unable  to  explain.  Tamburini  has  collected  22  cases  of 
acromegaly  in  which  a  ])ost-mortem  examination  was  made  al^erdcatt 
In  19  changes  were  found  in  the  ])ituitar}'  body,  and  in  the  reraainiog^ 
the  diagnosis  during  life  ap]>eared  to  be  a  matter  of  doubt,  the  sympto"*^ 
not  being  sufficiently  marked  to  be  characteristic  of  the  disease.    He  con- 
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Idiides  that  morbid  changes  in  the  pituitary  bixty  ai*e  the  essential  cause 
arroniegaly, 

AUlimigh  niiicli  valuable  work  has  recently  been  done  in  conneetion 
with  the  diietless  glands  (pitiiitiiry,  thyroid,  thymns),  we  are  still  wanting 
ill  a  thorough  nnderstanditig  ot"  the  oHiee  they  |>t*rfMrni  in  the  eeononiy. 
At  present  it  would  be  premature  to  speak  positively  nf  the  relation.  iJ' 
any,  i)etween  the  pituitary  ehanges  and  the  dtsea-^e  under  eon>ideratiou. 
L^  Diagnosis. — Tiie  following  atiections  bt^ar  more  or  less  resembhiuce 
^■to  acromegaly  : 

^B  I.  Hy|K'rtrophic  pulmonary  osteo-arthropa thy  ; 

^B  II.    Leonttasis  ossea  ; 

^M        HI.  (rigantisin  ; 
H  IV.  (.'hirotneg:dy  ; 

^B  V.  Myxfedeina. 

^"  I.  Hifpeiirophir  Fuiuunmfif  fhtvo-tti'ihrojxithy, — This  strange  euudt- 
tion  is  <'haracterized  by  the  ix-eurrence  in  trie  eonrse  of  various  ehrunie 
julmonary  diyeas^^s  (tubert'tdosis,  i>ronehitis,  syphilis,  em|«yu'uui,  nialig- 
lant  disease)  «if  a  slowly  progre>sive  hypertrojthy  of  the  hands  ami  feet, 
while  the  b^l^es  and  soft  tij^sues  of  the  fuee  ami  head  remain  normal. 
The  latter  iJi>tinetion,  together  with  the  abseriee  of  any  eiianges  in  the 
Rupertieial  or  deep  structures  of  the  eyes,  or  of  any  mental  disturbance, 
fcre  the  chief  points  to  Ix^  relied  ujwui  in  arriving  at  a  diagnosis. 

II.   LronfhwH    Osi^fd  nr   Mtf/a/ucipfidftf. — Only  a  single   ea^ie  of  this 

[)ndition  has  been  <h\seril>t*d   eliuieally,'     The  deseri|)tions    previously 

jivcn  are  founded  itu  sjiecimens  met  with  in  nius<'nms.     Thi-  condition 

r)nsi8ts  in  a  hyp^rnstosis  (tf  the  rranial  bones.     In  one  oi'  Starr'-:  ea.-es 

bere  was  slowly  devclojK'd   but   pntgressive  enlargement  of  the  liea<l, 

e,  and  nock,  affecting  the  Ixmes,  skin,  and  subcutaneous  tissues,  the 

Jfirst  to  the  gn:*atest  dcji^ree.     Nundmess  and  other  disturl>ance  of  tactile 

|-«»nsibility  in  the  upper  limb>  was  made  out.     The  patient  was  a  fcnnde, 

laged  fifty-two,  and  had  btvu  troubled  with  the  al>(»ve  synnptoms  for  six 

lyears.     No  improvement  followed  the  use  of  thyrt>id  powilers. 

HI.    (r if/ft )iii>*m. — The  relation  between  gigtmtism  and  aeromegalv  is 
subject  about  winch  little  is  known.     The  ajihoristic  saying  of  Marie 
'ontains  some  truth — viz.  *'  acromegaly  is  gigantism  of  the  adult ;  gigan- 
lism  is  acromegaly  of  the  ailoleseenl." 

A  certain  nundierot'  acroiiu'g:dics  are  giants.  Dana  rcjxvrts  the  case 
[)f  a  man  six  feet  seven  incius  in  height  who  died,  and  then.'  were  found 
Ejhanges  in  the  j>ituitary  glaud»  and  another  case  fif  gigantism  (seven  feet 
lour  inches)  in  which  tln-re  was  unilatend  facird  liy]X'rtrop!»y. 

Various  forms  ttf  hy|>ertrophy  have  been  descrilu'd,  either  unilateral 
jr  confined  to  particular  jmrts  (arms,  legs,  etc),  or  it  may  involve  a  par- 
"ticnlar  tissue  only  (muscle,  sfibciitancons). 

kl  V.  ( 'hirofiiff/ft/tf, — Thr  term  chirom(>g:dy  was  intrinluced  by  Char<'ot 
irid  Bressnnil  todesrrilM'  those  casrs  that  n'semiih'  acromegidy,  and  which 
ire  most  tVerpiently  met  with  in  the  course  of  syringomyelia.  The  en- 
argement  of  the  extremities  is  nnu'e  ap]mrent  than  real.  In  all  such  the 
tissues  ultimately  atrophy.  The  chanteteristic  symptoms  (peculiar  H'usory 
disttirbance)  will  at  unve  enable  one  to  arrive  at  a  correct  conclusion. 
V.  Myxcedann. — The  clinical  features  of  niyxowlema  are  so  striking 

'  >L  Allen  Starr     Am.  Journ.  Med.  Sci.,  Dec.,  1894. 


^ 


744  RAYNAUD'S  DISEASE. 

usually  as  to  enable  the  physician  to  at  once  differentiate  it  from  acro- 
megiily.  The  pale,  waxy,  cedeniatous-looking  skin,  the  full-moon  face, 
the  slow  speech,  and  the  marked  result  of  thyroid  treatment  are  entirely 
ditforent  features  from  those  of  acromegaly.  Further,  there  is  no  en- 
largement of  the  bones  in  myxoDdema. 

Prognosis. — The  disease  is  steadily  progressive,  the  patient  usually 
dying  after  many  years  from  some  intercurrent  affection. 

Treatment. — Many  different  agents  have  been  tried  in  acromegaly, 
but  without  success.  Thyroid,  thymus,  and  pituitary-gland  powders 
have  had  fair  trials  by  different  observers,  but  with  no  special  favor- 
able result.  Bramwell  reports  2  cases,  1  treated  by  thyroid  powder 
with  some  benefit,  while  another  was  benefited  by  an  extract  of  the 
pituitary  gland.     No  case  of  cure  of  an  acromegaly  has  been  reported. 


RAYNAUD'S  DISEASE. 

Synonyms. — Symmetrical  gangrene  ;  Local  asphyxia. 

Definition. — A  disease  of  vascular  origin,  characterized  by  pe- 
ripheral ischsemia  of  varying  intensity. 

KTiOL(XiY. — It  is  met  with  at  all  ages,  bemg,  however,  ranch  more 
frequent  in  middle  life  than  either  in  advanced  life  or  during  childhood. 
Mendel  describes  a  case  that  started  at  nine  months.  Up  to  the  present 
time  the  cases  descTibed  have  been  more  frequent  in  females  tlian  in 
males  in  the  proportion  of  about  two  to  one.  In  the  great  majority  of 
oases  there  is  a  clear  neuropathic  history,  especially  of  insanity,  hysteria, 
epilepsy,  etc.  It  is  al.^o  frequently  met  in  people  who  are  at  the  time 
suffering  from  one  of  the  above  neurotic  disorders.  All  diseases  tending 
to  lower  the  constitutional  vitality  predisix)se  to  it,  as  syphilis,  rlieu- 
niatism,  rickets,  and  ansemia.  Among  the  recognized  exciting  causes 
of  the  disease  are  the  poison  of  the  acute  infectious  di.seases,  as  typhoid, 
influenza ;  traumatism  in  general  and  of  the  central  and  peripheral 
nervous  system  in  jwrticular ;  excessive  fatigue,  fright,  etc. 

Symptoms. — It  will  lead  to  a  clearer  understanding  of  the  condition 
to  (lesoribci  sejwirately  the  various  types  of  intensity  of  this  disease  in 
tile  manner  followed  by  Osier  in  his  work  on  the  Practice  of  Medicine. 
He  describes  the  following  forms: 
(.1 )   Local  synco|)e  ; 

(B)  Local  asphyxia ; 

(C)  Lociil  gangnme. 

The  above  forms,  although  clinically  convenient,  are  only  to  be  under- 
stoml  as  typs  of  intensity,  and  not  as  essentially  different  condition?. 

In  the  first  form,  local  syncope,  the  i)eripheral  |)arts,  as  the  fing^R 
and  toes,  after  great  fatigue  or  exposure  show  signs  of  diminished  blood 
suj)[)ly.  They  become  white  and  have  a  glossy  appearance.  The  par^ 
feel  cold  to  the  touch  and  subjectively  also.  There  is  diminution  of 
sensation  (tactile,  thermic,  algesic  sensations  being  iLsually  all  more  or 
less  interfered  with).  The  local  syncope  may  involve  one  or  two  fingf|^ 
and  toes  or  all.  Sometimes  the  nose  and  tips  of  the  ears  may  be  the 
chief  or  only  seat  of  the  circulatory  changes. 
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Tho  iMHulition  lanv  jwrsist  fur  a  variable  Icri'!;tli  of  timt? — minute?  to 
BIV.S,  mrt'ly  longer  tliiiD  fnun  one  to  two  hours. 

'  A:^  tlie  [»ailur  tliiiiiiiislK's  aiul  [Kisses  away  it  is  sncTCtMled  by  hyiicr- 

niia  of  the  parts.      Wiieii  the  reaetiou  is  intense,  we  have  an  actual 

hx'al  asphvxia,  constituting^  the  soeond  nr  a  severer  tyjie  of  the  disease. 

"'Ijis  eoiulilion  may  or  may  not  be  precwled  by  tlie  stage  of  pallor  (l(»eal 

|rnco|x^).     Tlie  tips  of  tlie  Hngers,  toes,  Gal's,  or  nose  present  a  blne- 

laek  api^-aranee.     It  is  rare  to  meet  witli  cases  where  all  the  extreme 

pripheral  [jarts  mentioned  are  simnUaneously  affectetl,  usually  not  more 

an  one  or  two  tiiigernon  each  liand  during  the  same  attack.     Asphyx- 

Fio.  BO. 
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Local  Mpbyxia  of  fingers  in  Raynaud's  disease  (Henry). 

^etl  iKitclies  of  skin  on  the  face  and  on  the  upper  or  lower  limbs,  or 
fen  on  tlie  trunk,  are  now  ami  then  seen.  Swelling  and  pain  of  the 
lectcd  jKirts  attend  tlie  disi'c>lonitiou.  Sensati(»n  is  blunted.  After 
fcsting  a  varialile  time  t!ie  asphyxia  may  gradually  disapjiear,  the  j>arta 
isiiming  their  nornial  apjx'amuee. 

Oce;isionally  the  disease  passes  im  Ur  a  deipT  sta«ri: — the  third  stage, 
lat  of  gantrrene.  Blebs  forui  on  the  iisphyxiattnl  patches.  Tlie  parts 
fccome  black,  cohl,  and  insensible  (Fig.  -ST).  SKmgliing  takes  jilacc ;  it 
lay  be  only  of  a  minute  point  on  the  pulji  of  one  of  the  lingers  or  of  a 
n^Vf  or  it  may  be  an  cntii*e  limb.  Rapid  and  extensive  gangi-enous 
Bjstruction  of  one  or  more  of  the  extn^mitics  is  still  a  further  severer 
rjie  of  this  disease.  l'"sually,  In  the  severe  forms,  the  disease  proves 
Ipiilly  fatal,  although  instances  are  recorded  where  recovery  has  fol- 
►wed  tlie  I0S.S  of  two,  and  even  three,  extremities. 

The  di.sease  is  not  attended  by  any  elevation  of  tcm|)eniture  or  i»ther 
^rexial  signs.  There  is  a  feeling  of  lassitude,  and  usually  considerable 
icntai  depression.  Occasionally  the  mental  ck'prcssion  may  reach  a 
ery  marked  degree.  Cases  are  recorded  where  maniacal  symptoms 
here  present  during  tlie  attack.  Mania  may  be  present  with  an<l  witli- 
at  delnsions.  Tniusicnt  and  recurring  attacks  of  licmiplegiM,  somc- 
mes  with  aphasia,  are  also  described.  Polyarthritis  is  one  of  the  mrer 
rniptoms  met  with.  Hiemogloliinuria  has  been  frequently  noticed 
uring  an  attack  of  Uaynand's  disease.  A  remarkable  case  ha-**  been 
ported  by  H.    M.    Thomas  from  Osier's  clinic  :    Raynaud's  disease 
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occurred  for  three  successive  \nnters,  and  in  association  vrith  hiemo- 
globinuria  and  epilepsy.  Exposure  on  a  cold  day  would  bring  on  an 
epileptic  attack,  with  the  local  asphyxia  and  bloody  urine.  I  have  met 
with  a  case  associated  with  Graves'  disease,  diabetes,  and  epilepsy  in  a 
young  female. 

F6r(j  and  Batigne  describe  a  case  of  epilepsy  in  which  paroxysmal 
attacks  of  local  syncope  had  existed  from  birth. 

Symptoms  pointing  to  disturbance  of  the  special  nerve  centres  have 
been  noticed  in  a  number  of  cases.  Ringing  in  the  ears,  deafness,  dim- 
ness of  vision,  alterations  in  the  sense  of  taste  and  of  smell  have  been 

Fjg.  87. 


Gangrene  of  fingers  in  Raynaud's  disease  (Dehio). 

described.  Such  symptoms  are  usually  ascribed  to  temporary  spasm  of 
the  vessels  supplying  the  special  nerve  centres.  Papillary  and  other 
forms  of  disturbance  of  the  sympathetic  are  rarely  met  with. 

An  hysterical  form  of  Raynaud's  disease  has  recently  been  described 
by  L6vi.'  He  arrives  at  the  following  conclusions  from  his  study  of 
the  disoajse  : 

1 .  That  there  is  a  purely  hysterical  form  of  Raynaud's  disease, 

2.  That  acute  rheumatism  often  precedes  the  first  attack  of  the  hys- 
terical form  of  Raynaud's  disease. 

3.  The  onset  is  ver}-  sudden,  and  usually  ushered  in  by  some  dis- 
tinct  emotional  influence. 

4.  It  is  commonly  attended  by  either  a  marked  increase  or  dimi- 
nution in  the  quantity  of  urine. 

5.  Hypnotism  he  considers  the  best  therai>eutic  means.  He  claims 
that  in  this  way  the  psychical  factor  at  the  bottom  of  the  trouble  can  be 
discovered  and  by  the  same  means  removed. 

Pathological  Anatomy  and  Pathology. — Pitres  and  VaiW 
have  found  neuritie  changes  in  the  nerves  of  amputated  parts.    I*  '* 
probable,  however,  that  such  changes  are  of  a  secondary  nature,  tii« 
*  Archil:  de  Neurol.,  Jan.-Mar.,  1895. 
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re-siilt  of  tho  vaseuliir  disturhance  in  the  aifoi^ted  part.  Dehio'  in 
making  an  exaruinatioii  of  the  tissues  in  an  amputated  part  in  Ray- 
naud's disea.se  was  unable  to  Hnd  any  channel?  in  tlie  epidermis  and  tlie 
rctc  Malpigliii,  bnt  he  fouiul  iiiHaniniatorv  infiltrjition  into  tlie  siib- 
ciitiineons  tissues.  He  also  f'lMnid  the  arteries  and  veins  of  the  parts 
changed  ;  they  were  the  seat  of  a  tibnnis  endarteritis  and  endopldeliitis. 
Panas  has  liad  the  opportunity  of  making  a  l)isloh>gieul  exannuation 
of  a  leg  whieh  had  been  aiufintated  on  aecount  of  extensive  gangrene 
from  Kaynaud's  disease.  He  found  marked  inHaniniatory  ehanges  in 
the  veins  and  arteries,  and  degenenitive  ehanges  in  the  peripheral  nerve??, 
es|>«H"ially  in  the  anterior  tibiah 

From  the  eoiu'se  and  termination  of  the  disease,  and  from  tlie  fact 
that  it  is  in  many  eases  a  disease  of  early  life,  it  is  elear  that  the  neurotic 
lud  vasenlar  changes  noted  aliove  do  not  stani!  in  the  relation  of  cause, 
but  rather  of  etfeet.  It  may  be  said  that  there  is  wliat  may  be  called  a 
physiological  synco[>e  of  the  extremities.  All  gra<les  of  intensity  of  this 
condition  are  met  with,  from  the  slightest  momentary  jwdlor  up  to  gjin- 
2jrenoijs  destnietion.  The  lighter  attacks  nuiy  be  due  to  sini|tle  ejiio- 
tional  disturbance  or  other  inlluenee  tiiat  reHexly  acts  on  the  vasctinotor 
circulation.  It  eati  be  readily  nnder»>t«H>d  how  repeated  attac*k>  will  even- 
tunlly  give  rise  to  ever-increasing  vascular  and  neuritic  changes. 

The  local  syncope  is  attributtHl  to  a  spasm  of  both  arteries  and  veins, 
and  the  hx'al  asphyxia  to  a  cessation  of  the  latter  and  a  continuance  of 
the  former.     Nothing,  however,  is  detinitely  known  as  to  the  ultimate 

ruse  and  nature  <>f  tlie  •lisease. 
Pi«XiN'()Si8. — The  prognosis  is  nearly  always  favorable.     It  isnircto 
meet  with  a  fatal  issue,  and  then  only  in  children  when  the  gangrenous 
Btagc  has  been  reached. 

Slight  attacks  in  the  adult  may  recur  at  intervals  for  many  years. 
The  ride  is  that  under  ajipropriate  treatment  they  cense  to  return. 
If  the  disease  develops  secondarily  to  some  profound  structural  disease 
fif  the  central  nervous  system,  as  taluks  florsalis  or  synugnmyelia,  or  in 
the  course  of  chronic  phthisis,  the  prognosis  is  more  unfavorable,  due 
rather  to  the  underlying  troul>le  tliau  to  Raynaud's  disease  itself. 

Treatment. — The  ehief  indjcation  in  the  treatment  is  the  removal 
of  the  cause  or  causes  which  are  in  operation.  Often  it  is  imj^ossible  to 
ijo  this,  but  it  is  always  pmper  to  use  8ueli  measures  as  tend  to  streugtin'n 
die  system  in  general  and  the  nervous  system  in  particular,  as  a  eourse 
jf  hy«lrotheni[>eutics  and  a  residence  in  a  mrmntaiuous  region.  During 
in  attack  the  jKitient  should  keep  quiet,  and  the  parts  atfected  should  l>e 
dcv:ded  and  coveretl  with  cott(>n-wool.  The  severity  of  the  pain  may 
sill  for  opium  in  some  form.  It  should  not  be  given  unless  the  attack 
is  a  si'vere  one.  It  siiould  not  lie  used  liM-jdiy.  Xo  irritating  local 
ipplicatious  should  on  auyacccHuit  beeoiployed,  as  they  serve  to  increase 
die  tendency  to  gttngrene. 

■  Nitrite  of  aniyl  an<l  nitro-glycerin  are  reconuucndfHl  by  some  on 
Pecount  of  their  influence  in  dilating  the  |>eriphend  arterioJes. 

Galvanizjition  of  the  sympathetic  and  spinal  coixl  has  also  been 
recommended. 

In  the  very  mild  attacks  of  local  syncoi^e  treatment  is  seldom  called  for. 
»  Schmidt' $  Jnhrbttchrr,  1894. 
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ANGIO-NEUROTIO  CBDEMA. 

Synonyms. — Acute  non-inflammatory  cedema ;  Giant  urticaria  or 
swelling ;  Acute  circumscribed  oedema  (Quincke). 

Definition. — Angio-neurotic  oedema  is  a  periodically  recurring 
trouble  characterized  by  the  sudden  appearance  of  local  swellings  of 
limited  extent  and  duration. 

Etiology. — It  occurs  chiefly  in  subjects  who  are  either  suffering 
from  disease  of  the  central  nervous  system  or  in  whom  there  is  a  strong 
neuropatliic  tendency.  It  is  especially  frequent  in  Graves's  disease, 
neurasthenia,  and  hysteria.  Direct  heredity  is  a  marked  feature  in  many 
instances.     Osier  records  the  history  of  a  family  extending  through  five 

fenerations,  and  where  twenty-two  members  were  subject  to  such  attacks, 
lany  other  remarkable  examples  of  heredity  in  this  disease  have  been 
recordeil. 

Among  the  exciting  causes  the  most  important  are  physical  and 
mental  exhaustion,  the  poisonous  action  of  tobacco  and  alconol,  malarial 
poisoning,  exposure  to  cold,  etc. 

Symptoms. — The  swelling  makes  its  appearance  suddenly,  commonly 
on  the  eyelids  or  cheeks.  Usually  a  sense  of  itching  precedes  the 
swelling.  The  \mvt  swollen  is  usually  small  in  extent  and  distinctly 
circumscribed.  In  color  it  varies  somewhat  from  a  dull  white  to  a 
distinct  rose  hue.  Although  it  is  most  common  to  meet  with  the  swell- 
ings on  the  eyelids  and  checks,  they  are  also  at  times  seen  on  the  hands, 
trunk,  etc.  In  one  attack  one  or  several  circumscribed  patches  are  often 
met  with.  The  duration  of  an  attack  varies  from  a  few  minutes  to 
several  hours.  There  is  rarely  pitting  on  pressure,  and  then  only  when 
oedema  is  considerable  and  has  lasted  some  hours.  Swelling  of  certain 
of  the  mucous  membranes  is  frequently  met  with,  and  often  constitutes 
the  most  distressing  symptom  of  an  attack. 

AVhcn  the  oedema  involves  the  gastro-intestinal  mucous  membrane, 
severe  colic,  nausea,  vomiting,  and  diarrhoea  are  present.  The  occur- 
rence of  tedema  of  the  larynx  may  prove  fatal.  Osier  records  two 
instances  of  this.  Transient  pulmonary  oedema  has  been  described. 
Among  rare  symptoms  are  haemojitysis,  ha?matemesis,  hsemc^lobinuria, 
polyuria,  and  albuminuria. 

The  time  of  recurrence  varies  much  in  different  cases.  It  may  recur 
every  hour,  or  the  intervals  may  be  days  or  months.  In  certain  cases 
there  is  marked  pericxlieity  in  the  time  of  recurrence. 

Patiioi.oc;y. — The  disease  is  looked  upon  by  Quincke,  who  first  de- 
scribed it,  as  a  vasomotor  neurosis  due  to  stimulation  of  the  vasodilator 
nerves.  How  the  different  causes  mentioned  predispose  to  the  condition 
is  not  known. 

Treatment. — The  treatment  of  angio-neurotic  cedema  is  unsatis- 
factory. There  is  rarely  any  success  following  the  measures  recommended 
for  the  prevention  of  the  attacks. 

The  first  endeavor  should  be  to  discover  the  presence  of  any  likely 
predisposing  or  exciting  cause,  and,  if  p>ssible,  use  measures  to  counter- 
act or  lessen  them.  Quinine  and  atropine  are  recommended  as  of  ^'^''^ 
in  preventing  attacks.  The  general  measures  mentioned  as  of  \'aluc"' 
Raynaud's  disease  will  be  found  appropriate  in  angio-neurotic  oedema 
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(p.  747).  In  tlio  troatnient  of  the  o'<lfma  during  an  attack  sf>otliiiig 
moasures  are  c:illeri  f(»r,  Tiir-  (edeiua  (if  the  >kin  rnrrly  calls  fur  aiiy- 
thinj>:  bevond  tliis,  hut  IVir  the  acute  pain  induced  by  the  tcdema  of  the 
Iga.'strf>-intejitimil  tract  morpln'nc  shoidd  be  ^iveii. 

CEdenui  of  the  larnyx  may  deniand  sr.iritication  or  even  tracheotomy. 


FACIAL    HEMIATROPHY. 


» 


SvN'oxYMs. — Heniiatrophia   facialis  pri»gressi\*a;  Neurotic  atrophy 
the  face. 

DEFINlTir)X, — Fricinl  hcmiatro]i!iy  is  a  tniphic  disitrdir  chanicter- 
izrd   hy  wasting  of  all   tlie  tis^iuc-  on  one  sitle  of  the  face. 

The  disease  was  Ijrsi  desenl)ed  by  Parry  in  iH'i.").  It  is  \ery  mre, 
and,  as  ii  ihK»s  not  threaten  life  or  health  and  cann<*t  be  ix'niedicd,  it  is 
of  sligiit  practical  importance, 

Etioi/XtY. — Facial  hemiatn>phy  may  be  a  c<ingeniial  auonialy.  It 
usually  a  disease  of  late  cbildhtMxl,  heinLT  nirely  met  with  after  the 
entieth  year.  In  'Jcveral  r«'ported  ca^es  ihe  atrupliy  has  set  in  Hinie 
time  after  a  blow  rm  the  same  side  nf  tile  facr.  The  writer  ha<  de- 
ribed  a  ca-e '  where  atrophy  fnliowed  a  frust-bite  of  the  same  side  t>f 
le  face.  It  has  folle»we<l  an  abscess  of  the  face.  A  few  casen  have  set 
in  shortly  after  an  attack  of  one  of  the  infectious  diseases.  It  is  more 
fre<pienllv  met  with  in  females  than  in  males.  It  has  been  met  in  et»n- 
nection  with  sclcriMlermu,  hysteria,  insanity,  multiple  sclerosis,  syrin- 
gomyelia, tabes,  etc. 

In  sevenil  of  the  reported  eases  no  sjiecial  predi.siwsing  or  exciting 
use  coidd  be  ascertained, 
Symi*T(jM8. — The  atrophy  may  begin  in  and  involve  tlie  entire  side 
of  the  face,  or  it  may  start  in  one  part  anrl  gradually  spread,  and  finally 
inclmle  the  whole  of  one  side  of  the  fan".  Iti  a<lvanred  cases  it  is 
usually  more  marked  over  the  cheeks  ami  btwer  part  of  the  face  than  in 
the  upper  parts.  All  the  tissues  are  moR'  or  less  invulved — the'  buries, 
uscles,  suliciitaneous  tissues,  and  the  skin.  The  niusi'les  suHer  h-ss 
lian  any  of  the  other  tissues.  In  some  cases  they  appear  t<i  be  in  a 
lormal  .state,  as  far  asi  can  be  judged  fnmi  their  size,  movements,  and 
flet.'^trical  reactions.  The  bones  of  the  iipjier  and  lower  jaws  wa>te  in 
II  dirertious.  The  nasjil  cartilages  also  share  in  the  wasting.  Tfie 
ngiie,  esptx'ially  in  its  anterior  twt>  thinls,  is  usually  found  atrophieil. 
few  ea-ses  of  wasting  (tf  the  [Kdate  have  been  descrilu'd.  Tlie  jaws 
n  die  atrophied  side  u>ually  undergo  wasting. 

The  muscles  of  mastication  are  sometimes  the  !«ent  of  spasm,  either 

of  a  tonic  or  clonic  character.     The  skin  over  the  at?eeted  side  i;-  fouml 

^to  be  remarkaf)Iy  thin,  and  often  changed  in  color,  either  in  jiatches  or 

hroughout  its  whole  extent,     Tiierc  may  be  an  absence  or  an  increase 

of  pigment.     The  hair  is  urucli  tiner  and  scanti^'r  on  the  wasted  side. 

When  the  atrojihy  has  reached  an  a<lvauccd  thgre*'  the  ditterence  be- 
ween  the  two  sides  uf  the  face  is  very  nuirked  and  st  riking.    The  appear- 
llDCe  resembles  that  of  a  half  face  from  each  of  two  different  persons,    A 

*  Keating 6  Ojdopadia  &f  IhtKXiseii  of  Chiidrai. 
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sharply  defined  vertical  furrow  marks  the  line  between  the  healthy  and 
the  wasted  side.  A  case  of  bilateral  atrophy  of  the  face  has  been  re- 
corded, and  in  one  or  two  instances  atrophy  has  been  noticed  in  the  ann 
of  the  same  side.  The  functions  of  tne  special-sense  organs  on  the 
atrophied  side  are  retained.  Sensation  is,  as  a  rule,  seldom  interfered 
with,  a  few  cases  only  of  disturbance  being  recorded. 

Pathology. — Many  theories  have  been  advanced  to  explain  the 
nature  of  the  hemiatrophy  of  the  face,  some  contending  that  it  is  due  to 
lesions  of  the  sympathetic,  while  others  consider  it  to  be  due  to  disease 
of  the  fifth  nerve. 

In  only  one  typical  case  of  this  disease  has  there  been  a  (wmplete 
examination  after  death.  The  examination  was  made  by  Mendel.'  The 
patient,  a  female,  was  fifty-one  years  old  at  the  time  of  her  death.  The 
atrophy  set  in  a  short  time  after  an  attack  of  fiicial  erysipelas  at  the 
twenty-fifth  year.  The  wasting  involved  the  entire  left  half  of  the  fece, 
the  anterior  part  of  the  left  half  of  the  tongue,  and  the  muscles  inner- 
vated by  the  left  musculo-spiral  nerve. 

The  following  were  the  changes  found  after  death,  which  was  caused 
by  phthisis :  Proliferating  interstitial  neuritis  affected  the  entire  left 
fifth  nerve  from  its  origin  to  its  terminations.  The  changes  were  more 
advanced  in  the  second  division  than  in  the  other  branches  of  the  nene. 
A  very  marked  difference  was  found  between  the  right  and  left  descending 
roots  of  the  fifth  nerve,  that  on  the  left  side  having  undergone  almost 
complete  degeneration.  A  similar  change  was  found  in  the  substantia 
ferruginea,  the  nucleus  of  the  so-called  trophic  root  of  the  fifth  nene. 
In  Hom6n's  case  the  ons^jt  and  course  of  the  atrophy  differed  from 
the  ordinary  hemiatrophy  of  the  face.  The  course  of  the  wasting  vas 
rapid,  and  after  death  it  was  found  that  this  was  caused  by  the  pressure  of 
dunil  growth  on  the  Gasserian  ganglion  and  branches  of  the  third  and 
fifth  nerves.  The  result  of  the  atrophy  in  these  cases  shows  that  press- 
ure on  the  fifth  is  sufficient  of  itself  to  induce  all  the  conditions  con- 
sidered to  be  characteristic  of  facial  hemiatrophy.  It  remains,  however, 
to  be  determined  whether  changes  in  the  sympathetic  are  or  are  not 
ca})ablc  (vf  bringing  about  a  similar  state.  Seeligmuller  has  described 
a  case  of  facial  hemiatrophy  following  an  injury  of  the  cer\*ical  sTm- 
pathetic  on  the  same  side. 

It  must  be  borne  in  mind  that  frequently  lesions  both  of  the  fifth 
nerve  and  of  the  sympathetic  are  unattended  by  any  trophic  changes  in 
the  face.  At  the  present  time  we  are  unable  to  say  what  particular 
nerve  or  ])art  of  it  reciuires  to  be  invaded  before  the  trophic  chan^  set 
in.  In  all  probability  it  is  due  to  changes  in  the  fiftn,  but  it  is  not 
necessary  to  assume  that  such  changes  are  of  a  gross  organic  character. 
It  is  probable  that  the  trophic  functions  of  the  nerve  may  be  inhibited, 
while  it  continues  to  perform  its  other  functions  in  a  normal  manner. 

Course. — Facial  hemiatrophy  progresses  steadily  until  it  has  attained 
a  considerable  degree,  and  then  remains  stationary  for  the  remainder  of 
the  patient's  lifetime.  It  does  not  interfere  with  the  general  health. 
The  term  "  progressive "  which  is  sometimes  used  to  designate  its 
clinical  course  is,  therefore,  not  strictly  correct. 

Treatment. — No  treatment  can  be  of  avail  except  in  cases  whew 
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'the  fifth  iiervo  is  ]»ri'sst"<l  ujxdi  by  ^rnwtljs  wlrifli  :xre  rcmovalilc  by 
mediciiuil  agents  or  suivtcal  itu-ans.  It  is  coiitoiuU'- 1  by  Kimc  ihat  gal- 
vanism has  an  iiifliuMU'e  in  i-etanliiiiLij  tlic  progivss  of  tlie  atropliy. 


SCLERODERMA. 

SvxoNYMS, — duirioiiitis  ;    Sdc'ro^i.s  ;  "  Ilitle-lHUiml  "  disease. 
Defimtkin. — Sclermlcrnia  is  a  tropho-iio u rot io  disease  charncteri/^ 
by  a  eii'cunisfrilMHl  ur  ditf'iisr  iiidupatiun  nf  the  skin  and  siibculnneous 
tissues. 

KtuiL(h;y. — It  is  imioh  iimrr  fre<jueiitly  met  with  in  foiiialcs  than  in 
males,  in  the  prnjuirtifni  n^  aiitHit  four  to  one.     It  is  a  disi'use  of  mid- 
dle life,  the  gn?at  majority  tvf  eases  reixirted  up  to  the  present  having 
been  seen  between  the  twrtitieth  and  Iittteth  years,  the  disease  known  as 
infantih^  seh^roma   bi-ing  a  different  atieetion.     It  not  infrefjuonlly  has 
been  found  to  set  in  some  time  after  ati  attack  of  one  of  the  aeute  infee- 
tioiH  diseases,  as  scarlet   fever,  meash^s,  pnennutnia,  and  erysijielas.     It 
has  bf^en  found  in  oonjiinetion  with  certain  chronic  diseases  of  the  central 
^^nd  peripheral  nervous  sy»teni>,  as  syringomyelia,  subacute  and  chronic 
^■nyelitis  and  neuritis,  Raynaud's  disease,  etc.     It  is  probable  that  all 
^Pbaiiscs  capable  of  lowering  the  stability  of  the  nerve  centres  contribute 
If  to  it.     Uterine  hemorrhage  ;i{>pears  to  be  not  an  infretjuent  prcili^posing 
cause.     In  a  eonsidenible  intmbcr  of  the  eases  marked  signs  of  gciu-ral 
and    neurotic  degeneratiun   w<'re    present.      In    a  small   prujiortiun    no 

t#peeial  predisposing  or  exciting  cause  cnnld  be  discovered. 
.  SymI'TOMS. — There  aj-e  two  clinical  types:  (I.)  the  cirenmseribed  ; 
IpL)  the  ditluse. 
I.  Titr  f  'irvtinmv'ihrd  Form. — Tbis  is  identical  with  Addisoji's  kehml 
tand  morphtea.  It  is  cliaracterized  by  changes  in  tbc  color  and  etajsi.st- 
enee  of  the  skin.  These  changes  are  often  present  for  some  time  Itefore 
ihey  are  noticefl  by  the  patient.  When  fully  dcvelo|K'd  the  atleeteil 
|iQrt«i  have  a  waxy  or  yellowish-white  ap|M."anince.  8omettmcs  the  pig- 
ment disapi^iears  entirely  fmm  the  affected  portion  of  the  skin,  leaving 
it  «d*  a  ]M'arly-wliite  eob>r.     It  may  be  found  surronnd<'d  by  a  pinkish 

Phue.  The  fonn  and  extent  of  the  parts  involvetl  vary  much  ;  some- 
times mimite  points  iu're  an<I  there  only  are  observed.  In  cit tier  cases 
jKitcIics  the  size  of  the  p;dtn  of  the  hand  or  even  larger  are  met  with. 

The  functions  of  the  atfccted  area  of  the  skin  are  usually  ccmsider- 

ably  interfered  with.     The  |>art  rarely  swetits,  and  sensation  is  to  jiome 

extent  al>4dished.     The  sclerosed  area  nuiy  be  found  in  the  region  of  the 

di-tribntion  of  a  nerve  trunk,  or  the  di-j-as*.'  may  atfcct  parts  that  have 

no  eomnion   nerve  supply.     There  the  <listril>ution  is  unilateral  ;  more 

^^rarely  the  upper  lind>s  and  up|H>r  part  of  the  trunk  are  the  sole  seat  of 

^Klie  skin  ciianges.      It  is  more  eranmonly  met  with  in  the  region  td'  the 

^Hlistribution  of  tlie  fifth  nerve  an<l  the  intercostal  and  saphenous  nerves. 

^H     The  onset,  although  tisually  very  slow,  may  l)e  rapid,  assmning  an 

^^advaneed  state  in  the  course  of  a  few  days. 

The  course  varies  mueh.  It  often  lasts  for  months  or  it  may  Ik?  even 
years.  Oeeasionally  sp*)iitaneous  disappearauee  oceurs,  the  skin  grad- 
utdlv  assuming  a  normal  look. 
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II.  The  Diffuse  Fonn. — In  the  diffuse  form  the  skin  gradually  be- 
comes indurated,  and  so  glued  to  the  deei)er  tissues  that  it  is  no  longer 
possible  to  pinch  it  up  in  folds.  It  becomes  white,  dry',  and  voir 
smooth.  The  natural  linos  on  the  skin  become  obliterated.  Usually 
the  functions  of  the  skin  are  more  disturbed  than  in  the  circumscribed 
variety.  The  amount  of  disturbance  deixjnds  on  the  severity  and  ape 
of  the  sclerotic  change.  When  marked,  i)erspiration  does  not  occur  and 
sensibility  is  blunted  or  gone. 

When  the  skin  of  the  face  is  affected  the  loss  of  elasticity  results  in 
a  loss  of  expression  ;  the  mouth  is  pinched ;  the  alte  nasi  are  drawn 
close  together ;  the  eyelids  are  either  j)artially  closed  or  wide  open.  If 
the  skin  over  any  of  the  joints  of  the  extremities  is  involved,  it  leads 
to  a  practical  ankylosis  of  such  joint.  The  rigidity  of  the  skin  may 
l>e  so  great  and  widespread  as  to  render  the  patient  inca|Mible  of  any 
movement.  The  head  may  be  retracted  from  involvement  of  the  fkin 
at  the  back  of  the  neck.  The  mucous  membranes  in  the  immediate 
neighborhcKxl  of  sclerosed  skin  may  become  involved. 

The  COURSE  and  prognosis  in  the  dififiise  variety  are  different  from 
the  circums(Tibed.  In  the  former  the  outlook  is  more  serious,  the 
patient  not  uncommonly  succumbing  to  some  intercurrent  disea-se,  as 
phthisis.    Rheumatic  attacks  are  very  frequent  in  sclerodermic  patients. 

Other  forms  of  trophic  disorders  are  commonly  met  with,  as  Ray- 
naud's disc^ase  and  angio-neurotic  a?dcma.  The  occurrence  of  such  con- 
siderably lessens  the  chances  of  recover}'. 

Pathological  Anatomy. — The  microscopic  examination  of  the 
sclerodermic  skin  shows  the  following  changes :  There  is  considerable 
increase  in  the  connective-tissue  elements.  Changes  in  the  vessels  are 
found,  consisting  in  peri-  and  endarteritis  and  filling  of  the  veins  in  the 
peripheral  i)arts  of  the  patches.  Changes  in  the  nerves  of  the  blood- 
vessels, although  suspected  and  carefHlly  looked  for,  have  not  as  yet 
been  demonstrated. 

Lewin  and  Heller,  who  have  made  a  very  careful  study  of  this  snl)- 
ject  based  on  459  cases  collected  from  the  literature  of  the  subject  and 
their  own  observation,  look  ujwn  the  disease  as  in  most  instances  due  to  a 
disturbance  of  function  of  the  vasomotor  centres  situated  in  the  medulla, 
cerebral  cortex,  and  spinal  cord.  They  consider  also  that  in  certain  cases 
there  may  be  brought  about  a  local  peripheral  neuritis — ^such  cases  as 
arise,  for  instance,  from  a  local  injur}' of  a  nerve,  as  in  whitlow.  They 
suggest  as  an  exciting  cause  the  supposed  action  of  a  toxin  causing  a 
paralysis  of  the  vessel  nerves. 

The  ])rimary  stage  is  in  all  cases,  according  to  the  above  ohsenT's? 
characterized  by  an  over-sui)ply  of  blood  to  the  mrt  or  parts,  widen 
later  on  undergo  sclerotic  changes,  the  primary  thickening  finally  giving 
place  to  atrophy. 

Treatment. — Measurt\y  that  tend  to  improve  the  general  health aJ* 
indicated.  Massage,  hydrotherapeutics,  cod-liver  oil  internally  and 
locally,  all  do  good.  Si'veral  cases  have  been  recently  reported  wherp 
thyroid  powder  has  been  useful  to  some  extent. 
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VERTIGO. 

)efinition. — Vertigo  is  a  symptom  of  many  different  morbid  con- 
dition's, and  one  frequently  of  8ue!i  a  niiirked  {itid  distressing  character 
that  it  ciillrt  for  .sf>ecial  con8ideRiti4m.  The  tertn,  po|>iihirly  and  profes- 
gionally,  is  used  in  a  very  lo<j*<e  sense,  meaning  any  senstition,  either 
physical  or  i^Ksychieal,  which  lias  the  effect  of  making  the  suhject's  posi- 
tion in  relation  to  external  objects  uncertain. 

ETiOL(KiY.— I.  The  most  frcfjuent  cause  of  vertigo  is  ear  disease. 
It  is  met  with  as  the  result  of  disease  of  the  external,  middle,  and 
internal  ear. 

I       2.   It  occurs  from  errors  of  refraction  and  unbalanced  ocular  mus- 
cularity. 

3.  It  results  from  nasal  and  laryngeal  disease. 

4,  It  is  frequently  met  with  from  foxic  causes,  either  poisons 
introduced  from  without  or  auto-intoxication.  It  is  often  a  symptom 
of  the  primary  action  of  the  pr>isous  of  the  acute  infections  diseases. 
The  s«>-called  gastric  vertigo  is,  at  least  in  many  instances,  more  prop- 
erly referrtnl  to  a  toxic  than  a  reflex  origin.     Alcohol  and  tobacco  in 

L  those  unaccustomed  to  their  use  cause  vertigo. 

f       5.  Vertigo   is  a   symptom  fivciuently  met  with  in   cardio-vascular 

degeneration,  especially  in   aortic   regui^itation   and   general  arterio- 

sclemsis. 

6.  It  is  caused  by  orgjiuic  diseases  of  the  brain^  especially  by  tumors 
'  and  insular  sclerosis. 

7.  It  is  a  prominent  symptom  in  many  functional  troubles  of 
'  the  central  nervous  system,  as  in  epilepsy^  neurasthenia,  and  hysteria. 
I  An  attack  of  vertigo  may  he  thee([uivalcnt  of  a  migrainous  attack  or  of 
lan  epileptic  paroxysm. 

8.  Vertigo  is  the  chief  symptom  of  that  nire  and  obscure  state 
|known  as  •*  paralyzing  vertigo." 

Vertigo  may  he  a  constant  or  paroxysmal  state.  It  may  be  mainly 
or  entirely  subjective  or  o!>jective.  It  may  he  a  slight  transient  feeling, 
or  it  may  be  st>  sudden  and  profound  as  to  fell  the  patient.  There  is, 
of  necessity,  a  considerable  degree  td'  mental  confusion  in  sudden  and 
severe  vertigo.  Nausea  and  vomiting  are  usual  accompaniments  of 
severe  vertiginous  attacks. 

Aural  Vertigo,  including  Meniere's  Disease. 

Vertigo  may  be  bnaight  ali<Hit  by  irritation  of  any  part  of  the  ex- 
ternal, middle,  or  internal  *-tir.  Vertigo  frou)  disease  M'  the  external 
and  middle  ear  is  a  more  common  affection  than  is  gtmendly  suppostnl. 
It  may  be  due  to  a  foreign  body  in  the  ear,  tc*  the  presence  of  wax, 
simple  or  purulent  eatarrh  of  the  middle  ear,  closure  of  the  Eustachian 
tube.  Burnett  considers  that  the  vertiji^o  of  chronic  catarrh  of  the 
middle  ear  is  due  to  the  retraction  ami  ankylosis  of  the  ossicles,  and  the 
consequent  pressure  of  the  stapes  on  the  labyrinth. 

Mhiif'rc^fi  (h'Hrn»c  is  a  form  of  aural  vertigo  eharacterize*!  by  a  set  of 
distinct  svmpttniis.  The  term  is  hnisely  applied,  all  forms  of  aural 
vertigo  Ijcing  included  by  some  writei*s,  wliile  othei's  limit  it  to  certain 
Vol.  it.— 48 
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definite  clinical  symptoms  brought  about  by  various  internal-ear  changes. 
In  this  section  the  latter  view  will  be  followed. 

Some  authorities  reject  the  term  altogether,  but  it  is  open  to  objection, 
no  satisfactory  equivalent  for  it  has  been  suggested.  The  term  "  auditoiy 
vertigo  "  is  now  usually  employed  to  cover  cases  of  vertigo  arising  from 
external  and  middle-ear  disease. 

Symptoms. — M^nifere's  disease  is  characterized  by  recurring  attacks 
of  vertigo,  there  being  rarely  any  continuous  sensation  of  disturbance 
of  equilibrium  between  the  attacks.  These  vary  much  in  frequency 
in  the  same  and  different  cases.  Often  they  come  on  in  series,  as  in 
epilepsy,  two  or  more  attacks  in  the  twenty-four  hours  being  followed 
by  an  interval  of  freedom  lasting  one  or  several  weeks. 

Usually  the  patient  is  compelled  to  lie  down.  Sometimes  he  fells  as 
suddenly  as  an  epileptic.  In  such  severe  attacks  there  may  be  a 
momentary  loss  of  consciousness.  The  sense  of  giddiness  is  usually 
very  intense,  compelling  the  patient  to  lie  quiet  with  the  eyes  shut. 
Nausea  and  vomiting  come  on,  and  a  cold  sweat  covers  the  body.  The 
subject  is  pallid  and  has  an  alarmed  look.  In  severe  attacks  he  is  a 
complete  physical  and  mental  wreck  for  the  time.  The  after-state  is 
much  more  depressing  than  what  we  meet  with  after  an  epileptic  par- 
oxysm. An  attack  may  come  on  when  the  person  is  in  the  recumbent 
position  or  even  when  asleep. 

The  attacks  varj-  much  in  severity,  from  a  slight  sensation  of  giddi- 
ness up  to  the  alarming  stale  already  described.  In  duration  they  vaiy 
from  a  few  minutes  up  to  an  hour  or  even  longer. 

Tinnitus  is  usually  a  permanent  complaint  in  patients  the  subjects 
of  M6ni^re's  disease. 

Nervous  deafness  on  the  affected  side  is  generally  to  be  made  out 
It  is,  as  a  rule,   progressive,  leading  eventually  to  complete  deafness. 

Diagnosis. — The  paroxysmal,  epileptiform  character  of  aural  vertigo 
marks  a  distinct  clinical  difference  between  it  and  other  forms  of  this 
trouble,  so  that  the  clinical  picture  it  presents  is  usually  sufficiently  dis- 
tinctive to  enable  one  at  once  to  recognize  it  and  not  mistake  it  for 
other  forms  of  vertigo. 

Cases  of    minor  epilepsy,  where  the   chief  symptom  is  giddinesp, 
may  be  mistaken  for  M6nifere*s  disease.     The  attacks  in  the  former  are 
shorter  in  duration,  and  very  rarely  have  the  intense  and  continued 
nausea  and  vomiting  which  are  the  rule  in  M^ni^re's  disease.     In  the 
latter  tiiere  is  a  death-like  pallor  of  the  face  in  severe  cases,  which  lasts 
many  minutes.     In  epilepsy  pallor  is  only  seen  as  a  passing,  niomentarv 
state  at  the  beginning  of  the  attacks.     Loss  of  consciousness  is  the 
characteristic  symptom  of  all  forms  of  epilepsy.     It  is  an  exceptional 
symptom  in  M^ni^re's  disease,  being  only  present  in  the  severe  cases 
of  sudden  onset.     The  special  auditory  symptoms  of  M^ni^re's  disease, 
tinnitus  and  nervous  deafness,  will  lead  the  observer  in  the  right  ^i^ 
tion.     In  some  eases  of  M^nifere's  disease  there  is  more  or  less  giddin^s 
in  the  intervals  between  the  severe  paroxysms.     This  is  not  the  casein 
epilepsy. 

The  so-called  "  congestive  attacks  "  occurring  in  the  course  of  certain 
chronic  cerebral  cases  may  be  mistaken  for  M^ni^re*s  disease.  OflJ^r 
symptoms  are  present  which,  as  a  rule,  are  distinctive  enough  fo  render 
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rthe  diagiiosiri  com|xinitively  cjvsy.  In  disseininatetl  cerebro-spinal  scle- 
T(m^  siu-'li  :»ttai'k8  are  fre<jut>nt,  but  out'  or  more  of  tlie  cla?isiail  synin- 
toins  of  this  •lisease  are  mrely  \vanti3i|«;,  siwh  as  t}u'  syllaltic  s|K.*t'oli, 
nystagmiif*,  til*' (t()tic  neuritis,  and  tn-nior,     Tlic  "t'ontri'stivo  attacks*' 

»of  general  paralysis  uf  the  insane,  altliuu^h  fretpient,  cannot  give  lifiQ  to 
any  prolonged  difficidty  in  the  differential  diagnosis.  We  meet  with 
congestive  attaeks  of  a  eerehral  eharaeti-r  of  an  unknown  natnn*  where 
considendde  tare  is  retpiired  l)efore  a  tinnl  judgment  is  jn'onouneed. 

77a'  XatiuT  of  J/i^wV/r'^  litHaitu . — The  eliiiieal  syntlronn'  eomprising 
Meniere's  disease  is  brought  about  by  many  diiferent  states  of  the  internal 
ear.  Injuries,  hemorrhage,  inflaniniatitry  exudation,  syjihilitic  process, 
direct  degenerative  lesions  in  ttie  auditory  nerve,  degenerative  arteritis 
of  the  internal  ear,  inflanimatory  and  other  exudative  proeesses  in  the 
middle  ear»  may  by  tlieir  [tressurr  pnMbicc  this  disease.  It  sometimes 
foUows  wounds  and  blows  on  the  lirad. 

M6ni5re's  dismise,  although  priuuiHly  duo  to  irritatiiui  of  the  i>eriph- 

Ieral  terminatiims  (vestibular)  of  the  amiitory  nerve,  is  essentially 
brought  about  by  a  distnrbanee  of  the  cerebral  and  cerebellar  centres 
prasiding  over  equilibrution.  It  is  only  in  tliis  way  that  the  epileptiform 
character  of  the  attaeks  can  bi'  satisfactorily  explained. 

Prognosis. — Oe<'asi(»n:dly  we  meet  with  a  case  in  which  there  has 
only  been  a  single  attack,  bnt  this  is  a  very  exceptional  occurrence, 
the  rule  being  tor  tfie  attacks  to  recnr  and  continue  recurring  until  such 
time  as  the  auditory  nerve  becomes  completely  degeneratcdj  when  they 
oeasc. 

Exceptionally,  cases  are  met  where  the  vertigo  ceases  shf)rt  of  the 
production  of  deafness.     The  deafness  an<l  tinnitus  usually  ^)ersist  long 

■  after  the  vertigo  ceases. 
Treatment.— We  are  mrely  able  to  diagnos(*  with  certainty  the 
natnreof  the  labyrinthine  irritation  or  tt>  remove  it  if  we  can  diagnostMt. 

»If  the  degenerative  changes  in  the  aiulitor}'  nerve  are  doe  to  arterio- 
sclerosis, either  sim|dc  or  syphilitic,  iodide  of  i>otassium  is  calltti  for. 
M'hether  it  has  any  influence  bcyonil  moderating  the  bloiMl  piwssure  is 
doubtful.  It  is  not  necessary  to  give  it  in  more  than  miKlerate  doses. 
In  arterial  changes,  whctlier  primarily  syphilitic  or  secondary  to  other 

» poisons  or  mechanical  causes,  there  is  no  advantage,  but  rather  a  distinct 
disadvantage,  in  giving  the  imiidc  in  lai^e  doses. 
Degenerative  changes  in  the  auditory  nerve  terminations  are  occasion- 
ally manifestations  of  the  gouty  constitutional  state.  In  snch  cases  an 
appropriate  hygienic  regimen  and  diet  with  alkalies  arc  indicated.  In 
all  cases  of  aural  vertigo  limitation  of  nitrogenf*us  fiMxl  will  \w  fonnd 
distinctly  Ijeneficial,  imj^M?rfect  gastric  and  tbuKlenal  digestion  being  td'ten 
a  distinct  cxi'iting  canse.  The  symjxtomatic  indications  <'al I  for  agents 
that  lessen  the  centnil  and  peripheral  irritability  of  the  auditory  nerve. 

»As  in  e|>ilepsy,  bromide  (*(  potassium  fulfils  this  indication  better  than 
any  otln-r  agent  at  onr  command. 

When   the  tendency   to   vertigo  is  luit  slight   it  ^vill  sometimes  be 

found  that  this  drag  will  greatly  lessen  it  or  perhaps  altogether  remove 

Hit.     Doses  of  lialf  a  dnichm  twice  in  the  twenty-four  hours  will  usually 

"^be  fonnd   sufficient.     In  severe  cases  the  action  of  the  bromide  will  be 

fonnd  disappointing,  even  in  much  larger  doses. 


756 


VERTIGO. 


Gowers  speaks  highly  of  the  application  of  blisttjrs  over  the 
proc'C^s  it]  allaying  tlie  jK^ripheral  irritability  of  ibe  auditory  nen'e. 

The  t'Tiipirit'al  use  of  the  salifvlates,  and  of'qniniiie  in  do.s(*s  .sufficient 
to  induce  cinehoiiism,  is  a  cfmimon  jirai'tice  .since  its  inin»ducfion  bv 
CharcHjt.  It  is  rare,  I  think,  to  meet  with  eases  where  such  treatment  is 
ffiUowed  by  marked  benefit.  In  the  vertigo  of  middle-<»ar  diaeiM 
Burnett  has  had  good  success  by  renio\Tng  the  incu?  and  tlius  relieving 
the  pressure  of  tlie  stapes  on  the  oval  window. 


OcuLAB  Vertigo, 


itjior  H 


Ocular  vertigo  rarely  presents  anything  like  the  same  iDtensitji 

persij^tency  as  does  audititry  vertigo. 

It  is  due  to  false  projection  of  the  field  of  vision  or  to  diplopia  in 
ocular  pandysis.  It  may  be  combined  with  squint  and  double  vision  of 
apjK^ar  as  the  ijuly  symptom.  When  both  eyes  are  o|>en  the  vpnigwi* 
dependent  on  tfie  dij)lopia.  If  tlie  unaffcctctl  eye  is  closed,  it  depfml* 
uiMJu  an  crrouetHis  hicaHzatic>n  of  objects  in  the  field  of  vision.  The 
treatment  is  dc|>cndcnt  on  the  cause  of  the  paralysis.  If  this  can  be 
removed,  the  vertigo  disappears. 

Vertigo  arises  also  from  nystiigrausas  the  result  of  the  contradictory 
impressions  from  the  oscillatory  movements  of  the  eveballs.  It  b  mel, 
with  more  frcfiueiitly  in  nystogmus,  but  may  be  due  to  such  move* 
nients,  no  matter  how  induced,  whether  by  pcripheml  strain  or  g 
disease  of  t!ie  central  nervous  system. 

Nasai.  and  Laryngeal  Vertigo. 

Vertigo  may  result  from  swelling  of  the  mucous  membrane  of  i\i 
nose,  and  it  disap|>ears  when  the  cause  is  removed.      A   paroxyji 
swelling  of  the  nasal  mucous  mcnihrane  is  sometimes  met  witii  in  ncu 
asthenics,  which  brings  about   vertigo.      In  certain  organic  lar>*r 
trouldcs  attacks  uf  an  apoplectiform  or  epileptiform  character,  Mith  ver- 
tigo, burning  feeling  in  the  throat,  and  cough  lasting  a  miDute  or  tv 
have  been  described. 

Toxic  Vertigo. 

The  vertiginous  attacks  following  the  use  of  tobacco,  alcohol, 
other  toxic  agents  are  loo  well  known  to  require  dciHrription  ;  neit 
does  the  vertigo  of  the  acute  infections  diseases  require  s[xx*ial  referrn( 
Both  forms  are  temporary  sympt<>uis  from  the  circulation  of  toxins  ai 
ing  cither  on  the  cortical  centre  or  on  the  peripheral  t4>rraiiiatioxid  of 
auditory  nerves. 

Vertigo  from  the  absorption  of  the  pnxlucts  of  decomposition  in 
gastro-intestinal   tract  is,  next  to  auditory  vertigo,  the  most   freque 
form  of  this  symptom.     Some  |M»ople  wiien  they  take  anything 
"disagrees'*  wilh  thcni   bectime  giddy.     No  doubt  vertigo  maybe 
duccd  rcflexly  from  gastro-intestinal  irritation,  but  in  practice  it  will 
usually  found  that  the  great  majority  of  ciuses  arising  from  in 
causes  are  toxic  and  not  reflex.      Vertigo  results  also  frx)m   n 
poisoning. 
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H       Irritation  of  thi-  intt^ntinal  imR^ods  nifmbninc  by  worms  may  \w  the 

■  exciting  cau.^'  oi'  a  troubloHomii  vertigo. 

™  Thf  TREATMENT  of  toxic  vertigo  is  more  successful  ttiaii  uf  most 
other  fonus.  A  recognition  of  the  cause,  esjMJcially  of  the  article  i>r 
articles  tJiat  bring  about  poisoning  or  irritation,  will  IcikI  to  a  proper 
preventive  treatment. 

Of  all  purgittives  anrl  antiseptics,  calomel  is  the  most  efficient,  com- 
bining in  itself  both  actions.  Given  with  sodium  bicarbonate  and  fol- 
lowed by  a  brisk  saline  purgative,  it  quickly  destroys  or  eliminates  the 
products  of  decompo^iition. 

■  Vertigo  from  Oardio-vasctjlar  Diseiass. 

The  vertigo  from  cardio-vaseular  disease  is  an  important  and  com- 
mon variety.  It  is  ehteHy  met  in  advanced  life,  and  is  deix'udent  on  the 
intermittent  blood  sM[jply  to  the  cerebrum  brought  about  by  sclerosis  (»f 
the  cerebral  arteries  or  from  the  defective  force  of  the  heart  from  valvu- 
lar insuffieieney  or  myocardial  degeneration.  Both  cardiac  and  arterial 
^■changes  are  found  together,  going  Iiaml  in  hand.  Cartlio-vascnlar  ver- 
^ptigo  may  be  either  a  paroxysmal  or  i'r>ntinuoiis  symptom.  It  is  often 
constant  in  old  people  M-itli  rigid  vessels.  The  correct  diagnosis  of  such 
cjises  is  a  matter  of  importance.  They  may  he  mistaken  for  the  pre- 
monitory* symptoms  of  an  ajxjpleetic  atLnck  or  they  may  actually  Itc 
wuch  premonitory  symptoms.  Sutklen  }*aroxysms  of  %'ertigo  coming 
on  late  in  life  are  of  more  serious  imjiort  than  sHglit  vertiginous  feelings 
of  an  abiding  ehanicter:  the  former  may  be  the  jirefuirsors  of  complete 
arterial  l»loi'king  or  rupture.  It  is  imjMirtant  to  diagnose  vertigo  from 
canlio-vas4;ular  diseiise  from  that  <hie  to  auditory  disi'ase,  in  order  to 

»8ave  the  patient  needless  alarm.     The  former  is  remotely  a  symptom  of 
much  more  grave  impirt  than  the  latter. 
The   TREATMENT  of  the  vertigo  from   cardio-vascular  changes  is 
,     dependent  on  the  caiuse.     As  this  is  essentially  from  organic  changes, 

■  M'e  can  do  no  moi-e  than  attend  to  the  sympt4>matic  indicjitions.  When 
speaking  of  the  treatment  of  Meni<^re's  disease  from  degenerative  arterial 
changes  mention  was  made  of  the  use  i>f  imlide  of  potassium.  In  cardiac 
senile  degeneration  arsenic  is  a  valuable  agent  through  its  action  ou 
metabolism  and  as  a  haunatinic. 


^ 
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Vertigo  due  to  Organic  Disease  op  the  Central  Nervous 

System. 

Vertigo  from  flisease  of  tlie  central  nerv4»us  systetn  is  of  consideraliiy 
less  importance  than  the  forms  already  described.  It  may  be  met  with 
in  tumors,  no  matter  in  what  jmrt  of  the  brain  they  may  l>e  situated  ; 
it  is  rarely,  however,  troublesome,  except  in  those  situated  in  the  pos- 
terior |K>rtion  of  the  base  of  the  brain,  in  the  cerebellum,  cerebnd  and 
(bellar  |ieduncles,  ami  in  the  corpom  quadrigemina. 
^  In  peduncular,  cerebellar,  and  medullary  growths  it  may  tjc  the  most 
marker!  nf  all  the  symptoms  jtresent.  A  case'  recently  imder  Blackader'a 
observation  of  a  middle-aged  man  illustrates  this.  For  three  or  four 
months  this  jwitient  was  so  tront>kHl  with  gi<Idiness  that  he  was  unable 
to  walk  without  assistance.     At   the  autopsy  a  growth  the  size  of  an 
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almond  was  found  pressing  on  the  right  side  of  the  medulla.  When 
looking  at  an  object  it  appeared  to  be  constantly  turning  in  space. 

Cerebellar  growths  usually  induce  marked  giddiness.  When  this 
symptom  is  prominent  it  has  a  slight  localizing  value. 

In  insular  sc^lerosis  vertigo  is  frequently  a  terrible  symptom. 

In  tabes  dorsalis  it  is  also  met  with,  and  not  infrequently  b  an 
aggravated  form. 

Vertigo  from  FuNcnoNAL  Nervous  Disease. 

In  certain  functional  disturbances  of  the  nervous  system  vertigo  is  a 
frequent  symptom.  In  epilepsy  it  may  form  the  aura  or  it  may  be  the 
equivalent  of  the  entire  paroxysm.  It  often  becomes  a  nice  point  in 
diagnosis  to  decide  on  the  significance  of  a  momentary  attack  of  vertigo, 
whether  it  is  an  attack  of  petit  mal  or  of  simple  vertigo.  The  proper 
place  for  the  differential  diagnosis  between  these  two  states  is  in  the 
section  devoted  to  Epilepsy  (page  483).  In  the  protean  group  of  s^tdd- 
toms  included  in  the  term  neurasthenia,  vertigo  is  a  prominent  one.  It 
may  be  due  to  ocular  muscular  disturbance  or  to  reflex  gastro-intesrinal 
irritation.     Frequently  it  is  difficult  or  impossible  to  ascertain  its  cause. 

In  hysteria,  exophthalmic  goitre,  migraine,  chorea,  vertigo  is  some- 
times, but  rarely,  a  symptom  of  much  importance. 

Mechanical  Vertigo. 

The  vertigo  induced  by  movement  is  of  comparatively  slight  medi- 
cal importance.  Under  this  head  are  included  the  vertigos  of  "  sea-sick- 
ness," "train-sickness,"  "elevator-sickness,"  "swing-sickness"  (see 
article  Sea-sickness,  page  669). 

Paralyzing  Vertigo,  or  Gerlier's  Disease. 

This  rare  condition  is  characterized  by  vertigo,  paresis  of  the  extrem- 
ities, ptosis,  and  mental  depression.  It  is  endemic  in  certain  parts  of 
Switzerland. 
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MELANCHOLIA. 

By  WILLIAM   BROADDl  S   PRITCHARD,  M.  D. 


Definition. — Tlw.  term  melancholia  is  used  in  alienistii-  medicine  to 
escribe  a  form  of  insanity  cliamcterized  er^senttaHy  by  a  more  or  less 
xtneme  and  nnreasonaljle  ineiital  depre^ision,  reflerting  a  .state  of  psy- 
bieul  jKiin,  associated  witli  .sbi|>;^i.sli  mental  reflexes  and  a  morbid  pro- 
-enj^ity  to  siiieide.  Ilalliieiiialionri  and  delusions  may  or  may  not  Ije 
•resent.  8omatie  distnrbanees,  involving  torpor  or  |)erver.sion  of  vis- 
onil  functions,  nsnally  eoexi.st. 

Ci.AssiFirATinN. — Certain  variations  in  the  clinical  picture,  with 
ttendant  and  eonsetpient  nuiditieiitions  in  prognosis  and  treatment,  jus- 
ify,  and  indeed  demand,  I  he  rcctty:nition  of  snb-tyiK*«i.  The  affection 
ifisumes  at  least  three  symptomatic  forms: 

»        Sim  pie  melanehulia  ; 
Stuporous  melancholia ; 
Agitated  melancholia. 
Kach  of  these  forms  may  be  still  fnrtlier  subdivi<led :  melancholia 
ittonita,  for  example,  is  a  more  intense  and  overwhelming  variety  of 
itup<jroas  melanciiolia  ;  hyiwchouilriaeal  melancholia  is  a  form  of  the 
ineasein  which  delusions  and  hallucinations  referable  to  the  viscera  pre- 
lominate  ;  white  melancholia  with  pran-ordial  Fear  is  a  subvariety  of  the 
igitatetl  form  in  which  exists  a  delusion  refemble  to  the  heart.     The 
'undamental  mental  state,  however,  is  the  same,  and  too  much  weight 
^hoohl   n(»t   be  attached   to   these  elinical   variations,  since  they  are  in- 
.•onstant    an<l    interehangeable,    tlie   same    ]-Kitient    in   the  emirHc  of  an 
ittaek  sometimes  manifesting  at  diffei*ent  {>eri«Kls  all  tliR-c  varieties. 

The  divisi<iu  of  Hevan  I^wis  into  the  simple  and  the  delusional 
*orm»,  the  former  atfeeting  the  attcctive  or  emotional  sphere,  the  latter 
Jie  intellectual  sphere,  is  open  to  objection  for  this  ver\'  reascm  of  incon- 
rtancy  and  interchange  of  ty|M*s.  It  is,  lutwever,  a  division  quite 
Ittractive  in  its  simplicity  and  of  pnietical  utility  in  diagnosis,  since,  as 
I  rule,  hallucinations  anil  delusions  are  absent  in  simple  melanchtdia, 
'xccpt  in  the  byp<x'litmdriueid  variety,  while  it  is  erpudly  and  alnu>st 
nvariably  the  rule  to  find  one  or  both  present  in  the  stuporous  or 
igitated  forms  of  the  disease. 

Etiolooy. — Any  factor  entering  into  the  life  of  an  individual  which 
'xert5  a  prolonged  depressjint  effect  upon  the  physical  or  nu'utal  being 
nay  result  in  melanciiolia.   Hertnlity  is  less  conspicuous  and  more  infre- 
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quent  than  in  any  other  psychosis.     Personal  pre<h>position  is  Far  moi 
important.     Tlie  victims  of  tills  aftectiou  are  usnally  tliose  wlm  litiv 
been  of  a  timid,  rcserveil,  over-conscientions,  and  ralJjer  molauflioli 
temperament    originally.     The    nervons,  anxions    lM>rroNver  of  tr«*ul>li 
pusses  most  readily  under  the  stimidus  of  some  appaivntly  trivial  exciting! 
euitse  across  the  hortler-line.      It  is  not  uncommon,  however,  to  find  i 
reverse  irne,  and  I  have  under  ohservation  at  the  present  time  a  [atie 
affected    with  a  profoundly  stuporous    form  of  melancholia,  wlui 
formerly  a  jolly,  cheerful,  careless,  happy  fellow,  whose  natural  tci 
peninieut  presented  the  very  antitfiesis  of  his  present  stale. 

Consistently  with  the  above,  and  as  might  l>e  ex|x*cleil,  we  fin<l  i 
much    lar^rer    pro|Kn'tion   of  females   than    males    to  be   afl'ecte<I  will 
melancliolia.     Kegis  gives  tlie  ratio  as  two  females  to  one  male.    Crt 
tain  peritHls  of  life,  those  of  judjcrty,  climacteric,  and  beginning  senility^'' 
representing  as  they  do  i>eriodsof  siK'cial  nervous  and  mental  instabiiiiv, 
are  to  be  liKjked  upoti  as  times  of  crisis  in  the  j>redisposod.     Anioiijilb 
direct  ennses  physical  illness  if  protmeted,  and  e?|K'eially  if  it  itnol^ 
the  tligestive  tract,  may  iiulnee  a  melancliolia.     Grip  or  influenza  aiuonj 
acute  diseases  is  esjx'eially  niiteworthy  as  a  cause.     Business  or  dome^li' 
worry  and  friction,  grief,  disappointment,  overwork  mentally,  in vohi'ii! 
h)ss  or  curtailment  of  the  usual  amount  of  sleej),  with  irregular  eitii^ 
and  consequent  digestive  disturbances,  may  sujx'Hnduce  a  true  mobn 
eholia.      Insomnia,   Jiy  the  way,  while  usually  considered  a  symptom, 
may,  and  unquestionably  dties,  ap|Knir  at  times  as  a  cause.     Sudden  iiwi 
severe  |>hysical   shock,  as  from  a  surgical  ojieration,  an    accident,  or 
parturition,  may  prove  the  imme<liate   and  sometimes  the  sole  <lfle^ 
ndnable  origin  of  an  attack,     Auto-intoxication  from  ptomaines,  toxin 
or  other  autogenous  prwlucts  of  stomachic  or  intestinal  decomp<t?it}ii 
or  putrefaction  is  a  well -authenticated  cause  in  many  cjises.     Iti  ihii 
connection  the  etymology  of  the  word  melancholia  (/ojioc,  black,  y^^i 
bile)  is  of  special  interest,  since  the  digestive  trouble  is  usually  dm hk in 
in  location,  and  de|)endent,  in  part  at  least,  iq»on  a  deficient  or  jiervmed] 
secretion  of  bile,  with  loss  of  its  antiseptic  properties  and  const-quri 
putrefaction,  with  subsequent    reabsorption.     The  association  of  gaU 
stones  with  melancholia  is  by  no  means  uncommon.     The  conditiocK 
copnemia,  so  termed  by  Hewett  and  described  as  occurring  in  y< 
girls,  a  self-|>oisouing  from  retention  and  absorpti(tn  of  fc«cal  matter  1 
the  large  intestine,  is  occasionally  the  cause  of  melancholia,  acting  ; 
the  same  way,  though  more  often  associated  with  anaemia  and  hysteril 
manifestations.     The  jirevious  personal  temperament  of  the  indiviJ 
jirobably  determines    the  direction  of  the  exjdosion,  the  caupe 
practically  the    same.     The    litliseniic  or   so-adled  uric  acid  diatl 
(oxaluria)  is  not  infrtnpient  in  the  subjects  of  this  aftection,  and 
significance  of  the  association  is  of  importance  in  connection  with  ihb 
prognosis  and  treatment  in  individual  cases. 

Finally,  while  expressing  some  degree  of  personal  skepticism 
the  subject,  J  may  mention  ilie  relations  of  various  souree*i  of  reflex 
turlmnce  in  disease  of  the  uterus  and  a<lnexa  especially,  and  in  uti 
organs,  causing  melancholia,  and  referred  to  by  nmny  writers  upoa 
subject,  which   relations  should  at   least  Ik-  considert^  and  inv<*i 
in  all  suspicious  cases.     Disease  of  the  uterus  or  of  any  organ,  indue 
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a  lowered  vitality  and  involviiitij  jimlctn^cd  ^iitleriiiiL;  and  anxiety,  with 
loss  of  sleep,  may  nf  course  eaiiM*  melunrlnvlia,  hnt  that  any  mure  diit'ct 
causative  relatiunsliij)  exists  in  uterine  disease  or  attivtiuns  of  the  genera- 
tive oi'jjans,  per  w,   I   doiiUt  pmroundly. 

In  this  connection  I  wisJi  to  eall  attention  to  an  etiological  factor 
wir^'h,  if  my  {KTscmat  fxjU'Hcnee  be  a  criterion,  is  more  frequent  than 
would  be  indieiited  by  the  scant  references  to  the  subject  in  current 
medical  littrmtui'c.  I  refer  to  sexual  perversion,  which  has  apix'ared 
as  the  cause  in  three  cases  of  raelancliolia  seen  In*  me  within  the  past 
four  years.  In  all  tliree  nf  these  cases  the  sexual  {wrvcrsion  ante4!ated 
by  several  months  or  yciirs  tlie  melancholia,  antt  in  two  eases  tlie  direct 
euusative  relationship  was  unmistakable. 

Patholog;cai.  Anatomy. ^ — It  is  an  interesting  and  sigiiitie^uit  fact 
that  in  most  modern  toxtlxMiks  upon  mental  disease  the  subject  of 
patfiology  is  discussed  from  the  standpoint  of  the  insanities  coneetively. 
rhere  is,  it  is  true,  a  sjiecial  palliohigy  in  gt^nend  paresis  ami  in  the 
organic  psycho-neuroses,  such  as  epilepsy,  chorea,  etc.,  as  well  as  in  tlie 
toxic?  insanities  of  alcohol  and  lca<l,  but  even  here  our  infornuitittn  is 
sadly  <letieient,  and  we  know  [jractically  nothing  positively  as  to  the 
essential  morbid  anatomy  of  mania,  nielajieholia,  or  dementia  existing 
as  a  pure  psychosis.  As  a  matter  of  fact,  tlie  hnuri  is  foimd  absolutely 
free  from  any  demonstrable  .structural  change  in  relatively  many  cases 
dying  during  the  acute  stage.  Areas  of  anjemiji^of  ischiemia  or  pallor, 
or  of  fedema  have  been  ohservcti,  but  tliese  may  bi-  due  entirely  in  the 
general  aniemia  and  malnutrition  connnon  to  the  affection.  Disease  of 
the  viscera  is  quite  common  as  a  post-mortem  tinding  in  mtdancholia, 
C8i)eeially  of  the  liver,  spleen,  stomach,  and  intestines.  Impacted  gsdl- 
stones,  stomachic  or  <hiodenal  ulceration,  pyhiric  constriction,  splenic 
enlargement  or  atrophy,  are  among  the  lesions  which  have  been  noted. 
From  these  facts,  and  the  well-known  constancy  with  which  alterations 
in  the  cjuality  and  quantity  of  tlie  hloixl  exist  in  melancholia,  it  seems 
to  me  that  we  have  reason  to  expect  more  fn>ra  the  studies  of  the 
chemist  than  the  mieroscopist  in  elucidating  the  true  pattiology  of 
melancholia. 

CLiNirAL  HrsroRV^^As  tlie  clinicid  picture  in  melancholia  varies 
considerably  with  the  type  presetit  in  individual  cases,  I  shall  descriK^ 
sei>anitely  and  through  the  medium  of  selected  case-histories  the  symj)- 
toraatology  of  the  three  varieties  mentioned.  There  are  certain  symii- 
toms,  however,  which  are  common  to  all  forms,  espcially  in  the  early 
stages  ;  and,  becjiuse  of  tins  somewhat  prfKlromal  significance  an<l  their 
diagnostic  value  when  collectively  [trescnt,  I  shall  give  them  attention 
first.     These  symptoms  are  as  follows  : 

Insomnia  ; 
H        H<'adache ; 

■        Menttd  depresftion  with  ohtunded  cerebral  reflexes ; 
B         A  jjecuiiar  facies  or  expression  ; 

Suicidal  tendencies. 
To  these  five  may  be  added  certain  somatic  symptoms  whieh  are  present 
with  almost  cijual  certainty,  as  well  as  a  description  td"  the  characteris- 
tics and  peeidiarities  which  more  or  less  distinctively  mark  the  halluci- 
nations and  delusions  noted  in  melancholia. 
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InsomnTa,  in  my  cxperk'nec,  is  an  absolutely  constant  !!^*^lptnm 
beginning  nieluiicholiii.      It  sometimes  persists   throughout  an  att 
even  when  prolonged   for  montlis  or  years.     The  degree  of  itts^tnmij 
varies  widely,  ami  must  be  determined  by  eom|xirison — not  with  oiiiirv 
but  with  the  patient's  own  previous  habit  as  to  sleep.     A  man  who  m 
health  habitually  sleeps  ten  hours  in  the  twenty -four  suffers  fruni  ingom- 
nia  if  his  sleep  is  cut  to  eight  hours,  though  the  latter  amount  isconad-^ 
ernl  the  standard  in  health.     In  mehmeholia  the  insomnia  is  not  ofu 
absiilute,  ttic  patient,  as  a  rule,  getting  three  fourths  or  half  or  m 
fourth  as  much  sleep  as  formerly.     Sometimes,  however,  sleeplessuesj^ i^ 
ettmplete  and  prolonged  over  several  days  or  weeks.     Indi*ed,  Suva 
has  reeonled  the  case  of  a  female  patient  who,  although  visitetl  h<rtirl 
for  three  months,  was  never  fcuunl  asleep  dtiring  that  time.     A  etr 
amount  of  sleep  may  he  obtained  in  some  cases,  but  tlie  patient 
complain  that  it  was  unnatural   or  un refreshing.     Horrifving,  friglit 
dreams,  common  euougli   in  melancholia,  may  so  harass  and  di^tres* 
patient  as  to  make  waking  a  bo<in  and  sleep  a  dreadful  agony. 

Headache  is  alst>  a  %'erv  common  symptom  in  melancholia.     It  \>,i 
a  rule,  UKist  often  observed  in  the  simple  eases,  though  this  ohser\-ati<j| 
is  probably  iinly   relatively   true,  since  the   mental    obtuseness  in 
stuporous  variety  and  the  preoccniwjtion  and  great  intensity  of  agitatta 
in  the  other  tyjHi  render  the  headache  less  conspicuous.     Thechnred 
and  degree  of  the  headache  vary  greatly.     By  some  it  is  describe*!  as  I 
feeling  of  weight  or  pressure  or  tension,  by  others  a.**  a  |xiin,  by  otbd 
as  a   tired  ache,  and  by  others,  still,  as  a   Imrning  or  numb  scnwitia 
The  most  noticeable  and  constant  peculiarity  with  regard  to  this  1 
ache  is  it8  h)cation  in  the  occipital  or  fx-ci  pi  to-cervical  region — a  factl 
which  L.  C\  (Jray  first  callcil  attention.     In  certain  stuporous  |)atieB 
whose  cerebral    reflexes  are  so  dulled  as  to  make  voluntary  statcmcnil 
imiKJssible  or  questioning  valueless  the  preH'uce  of  this  headache  n« 
be  manifested   by  the  attituilf  with  the  hea<l  leaned  back,  ^e^Ung  tl 
neck  upm  a  support,  or  with  the  liands  clasj)ed  back  of  the  neck,  a^iB 
for  support  or  [iressure.     On  emerging  from  this  state  of  siuptir  sucT 
patients  will  si>eak  of  this  headache,  ^et^alling  their  suflerings,  pfavsid 
and  mental. 

Mental  depression,  always  present  of  course,  is  actively  or  pttfipi\t 
manifested  in  melancholia  according  to  the  typi\     This  deprcMUOo 
melancholia  represents  and   reflects  an  intense  subjective  altemtion 
the  €fj(K     The  esiwntial   factor  in  all  iusjiuities  consists  in  a  dejisirtta 
fnmi  the  normal  in  the  ego  of  the  individual,  quantitative  in  detnei 
and  rather  qualitative  in  mania  an<l  melancholia.     In  mania  the 
objectively  exaggerated  ;  in  dementia  it  is  extingnishetl  or  oblitcr 
partially  or  completely  by  a  process  of  more  or  less  gradual  fadini^j 
decay.     In  melancholia  the  altenuion  and  exaggeration  are  subject 
the  mental  life  of  the  individual  U'coming  intenstdy  introsf)c»ctive. 
Ject  conseionsness  is  lost  more  or  less  completely  ;  the  melancholia 
dominated  by  a  subject  consciousness  which  is  absolute  and  always^ 
prcssive  in  its  emotional  manifestations.     The  receptivity  of  the 
vidual  to  impressions  from  without  thnmgh  the  meaiuni  of  tlie  \'ari^ 
senses  is  markedly  diminished  or  lost  altogether,  and  the  mental  refle 
are  correspondingly  obtunded,  so  as  to  be  elicited  with  difficulty  if 
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at  alL  Occasionally  in  melancholia,  esjweially  in  the  agitatetl  and 
gtiij>orous  forms,  there  develups  transiently  a  condition  which  is  in 
marked  contmst  with  the  astiienic-at<mic  torp<jr  nsually  nhjicrved. 
This  tnmsicnt  state  i.s  one  of  sudden  or  qniekly  developing  furious 
motor  and  mental  excitement,  a  sort  of  expiation  tif  dammed-nj)  mental 
and  physicid  forces.  The  term  ''  melancholic  frenzy  "  has  been  apjilied 
to  these  paroxysms,  and  aptly  descrilx's  them,  tor,  while  there  is  often 
the  fliLslic<l  face  and  restless  motor  and  mental  excitement  and  even 
violence  of  a  maniacal  outbreak,  the  mental  state  m  none  the  less  one  of 
profound  melancholy  anguish.  Such  paroxysms  are  more  or  less  com- 
mon to  agitatcil  melam-hnlia,  ami  oeeasionally  occur  in  stujM>rous  cases. 
They  are  ixxniliarly  ass(K'iattHl  with  delusions  of  pnetjonhal  fear,  and  the 
presence  of  thin  delusion,  while  not  necessarily  premonitive  of  such 
attacks^  should  b«  looked  upon  as  suggestive. 

The  facies  is  an  accurate  reHex  of  the  mental  state  in  melancholia. 
It  is  exwetlingly  difficult  to  jmint  in  wonls,  and  yet  it  is  quite  striking, 
and  to  the  trained  ohservi^r  it  is  immediately  suggestive  of  the  diagnosis. 
Anxious  despair,  though  etymologically  somewhat  paradoxical^  descrihes 
it  with  fair  accuracy  as  it  exists  in  the  simple  cases.  In  the  agitated 
variety  the  same  term  would  apply,  though  tlie  element  of  anxiety  pre- 
ponderates, while  in  the  stup«jrous  ty[>e  the  picture  is  that  of  desjtair 
alone,  but  in  profound  and  hf>|>cless  degree,  (iray  dcscrilws  this  facies 
in  melancholia  as  retlcctiug  a  mixture  of  gloum  ami  suspicion,  a  descrip- 
tion which  p.Thaps  conveys  more  accurately  the  picture  presented.  I 
have  never  seen  in  melancholia  a  jih^asunible  emotion  reflected  in  the 
llicial  expression,  and  laughter  in  melancholia  would  constitute  a  refu- 
tation of  tlie  diagnosis. 

A  morbid  j>rop:msity  to  suicide  is  fpiite  <dianicteristic  of  melancholia, 
ami  is  a  most  im[M>rtaut  tactor  to  l>e  carefully  considered.  It  is  unwise 
to  as-siime  it^^  aliscnce  in  any  case,  i^veu  where  careful  and  repi'atcd  ques- 
tioning and  observation  fail  ti>  reveal  its  presence.  It  is  sometimes  the 
first  overt  symptom  of  the  disease  which  is  noticetl  Some  [xitients 
from  the  first  and  throughout  an  attack  manifest  a  nifvst  energetic  and 
persistent  determinatitm  toward  self-destruction  ;  iu  othei-s  the  attem[)t 
will  follow  a  sudden  transient  but  rt^current  impulse  which  is  totally 
unex|>ected.  The  ilegrec  of  ingenuity  and  patient,  careful  deliberation 
|exhibited  by  certain  cases,  cs|K'cially  in  simple  melancholia,  in  planning 
a  snici<lc  is  quite  ivmarkable,  and  only  tmi  often  unfortunately  successful. 
In  other  cases,  notfd>ly  in  certain  stuporous  forms,  such  as  melancholia 
>^ltonita,  the  almost  total  paralysis  of  physical  and  mental  energy,  asso- 
^ciato<l  with  this  suicidal  pro]Kmsity,  results  in  situaticms  which  are 
ludicrous  in  the  extivme.  A  jiatient  will  place  a  towel  around  his  neck 
with  suicidal  intent,  but,  lacking  sufficient  mental  c(mcentration  or 
physical  energy,  or  both,  will  listlessly  pull  the  ends  with  a  force  which 
would  not  strangle  a  baby.  Suicide  is  most  to  lie  feared  in  the  agitated 
cases,  and  especially  those  with  pnecordial  delusions.  In  simjih*  melan- 
cholia the  impulse  is  less  frequently  jiresent,  but  when  it  does  exist  in 
tliis  variety  it  is  never  to  l>e  under-estinmted  iu  imiK»rtance,  since  it  is 
in  the  simple  variety  that  attempt,-*  at  self-destruction  are  usually  nuide 
with  an  intelligence  which  almost  guarantees  success,  I  have  noted  the 
interesting  fact  that  a  large  number  of  suicidal  attempts  in  melancholia 
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occur  in  the  early  morning  hours,  before  day — a  fact  of  .sij^ificaiwin 
eoniieetion  witli  the  sleeplessness  whieh  is  usually  present  in  the  Intu 
part  of  the  night  in  this  atfection,     llHniieidal  impulses  or  actiouni' 
not  belong  eonsistently  to  nielaneiu>lia,  antl  as  a  matter  of  faet  air 
Indirectly,  however,  murder — for  the  action  is  pivmeditate<l  always 
may  \}v  done.      A  wife  anxious  t«i  die  utiiy  selfishly  dchire  to  take 
liusband  wilh  her  into  death.     Tlie  father  or  mother^  seeing  only 
and  ixiverty  or  disgrace  for  self  and  all  the  houseluild,  delibeniteU  aa 
hilates   the  entire   family.     Others,   having   religious  H-niples  on 
subject  of  suicide,  and  yet  anxious  to  die,   nuiy   attack    the 
stranger,  lioping  eitiier  to  fall  a  virtim  to  the  stranger's  wrath  or  tn 
law  wilh  its  penalty  of  death.      In  ixiroxysm.-.  of  nielanchoh'e  fn 
homicide  may  result   pmctieally  as  an  accident. 

Ilallnfinations  and  delusions  may  or  may  not  !»e  j)resent  in  iiu'l 
cliolia.     In  the  simple  form  they  may  lie  absent  througlunit  an  atw 
in  agitated  and  stui>orous  mclaneliolia  httth  an*  prc-ent  essentially, i 
both   are   in   aoec^rd   with    the    mental  status   in    that    they   are  al« 
depressive.     Illusions  are   rare,  if  indeed  they  occur  at  all.     \\h\M 
involve  an  exaggeration  of  object  consciousness  absent  in  melanclml 
hallucinations,  on  the  contrary,  are  essentially  conMisteut  wilh  a  hyp 
acuteness  of  subject  consciousness,  which  is  chnracteristic  of  mclatiriiiil 
The  relatively  extreme  ircipieney  with  which  hallucinations  of  hfarin 
a  subjective  faculty,  are  jiresent  iu  un'!anrholia  is  in  consistent  hnrui* 
with  the  fundamental  stat<*  of  menial  life  in  this  atfei'tion.     Hallmil 
tions  ctf  hearing  "voices,"  **  the  v<iter  of  (i«»tl,''  the  voice  of  a  dm^a 
relative  or  friend,  or  of  an  enemy,  are  far  more  common  tlian  h 
version  of  si'iise  appreciation  in  any  or  indectl  all  other  special  «« 
impressions.     Taste  and  smell  perversions  perhaps  are   nextmnrti 
qucut,  while  visual   hallucinations  are  less  often  observini.     The  or; 
of  the  body  may  he  foci  of  hallucinations  or  delusions  known  as  \i?ceq 
The  "sti>ma<^li  is  rotten,"  the  *Miver  is  turned  to  stone/'  the  "ImjW 
are  full  of  holes,"  the  entire  '*  Ixxly  is  dead,"  etc.  etc. 

8ueh  liallucinations  or  delusions  not  infrecpiently  have  a  basis  (»f! 
in  demonstr.ible  discai*e  of  the  viscera.     The  foul  l)r«.*ath  and  offcn 
secretions  in  the  mouth   in    ctuistipated   dyspi^ptics    afford  an  nln 
rational   basis   for   the   idea  that  sinnc   internal   organ    is   rotten.    Tte 
horrilde  stench  id"  decayed  and  dirty  or  neglected  teetli  gives  rise 
delusiiui  of  jioisoned  fo<Ml  at   times.     In  a  ease  seen  by  me  in 
this  delusion  of  poisoiKnl  focMl  was  present,  catusing  much  trouble 
anxiety  through  the  refusal  of  all  foiKl  resulting  therefrom,  I  fouiu 
teeth  in  a  uu>st  horrible  state  tif  otfensive  decay.     Removal  of 
teeth,  together  with  the  use  of  an  antiseptic  mouth-wash  for  a  few  ■ 

caused  the  complete  disjipjM-aninee  t>f  the  delusion,  although  aofl 

t(H)k  its  place.  In  another  patient  a  delusion  that  the  Unvels  were  fitfl 
of  holes  was  relieved  with  cfpial  promptness  when  the  large  inte&tiDf 
was  emptied  of  an  accumulation  of  hardened  fwcal  niassc>s,  i<otne  ol 
which  had  evidently  been  present  ffir  months,  considend)le  pain  hesn^ 
involved  in  their  forcible  removal  l>y  hand.  Such  viscenil  hallucim< 
tions  and  delusions  have  something  of  the  significance  in  radaodiolil 
of  the  aune  whieh  are  present  in  epilepsy,  and  slu»uld  be  in\*< 
with  equal  care  ami  jKitience. 
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Tlie  most  common  of  all  the  visceral  delusions  is  tliat  which  is  refer- 
le  to  the    heart,  known  as  the  dfliision  ot*    jtrit'conliiil   tear.     It  is 
spet^ially  common  in  agitated  mchuicholia,  and  its  <»iis'ct  is  sonielimes 
"j:niticiint   of  an    inipendintr    paroxysm   of  melancholic    freny.y.      As 
'a  rule,  no  organic   heart  lesion  is  |«rcsent,  hut  canliae  action  is  invari- 
ahly  ninch  disturbed  fitnctionally  in  these  eases,  and  sonietiincs  organi- 
cally.     It  is  not  advi'^ablc  to  jxay  f)hjectrvely  much  attenlion  hy  rej>cated 
I  examinations  to  the  condition  of  the  heart,  since  by  so  doing  the  delu- 
sion is  apt  to  be  iotcnsilicMl  and  more  firmly  fixetl. 
Certain  delusions  occurring  in   melancholia,  as  in  other  insanities, 
bave  an  apjwtrcntly  jHirely  psychic  origin,  and  do  not  originate  through 
perversions  uf  sensory  impressions  through  illusions  or  hallucinations. 
In  nielaneliolia  these  psychic  delusionsare  always  sad  and  distressing,  and 
also  fiitirtly  egotistic  in  a  subjective  way.     One  of  the  most  common  is 
^^he  groundless  fear  or  belief  in  some  im|K^nding  calamity  or  horrible 
^■lisaster.     The  business-man  sees  financial  ruin  ahead  ;  the  senile  melan- 
^^holiac  sees  |K>verty  and   the  |»uorhonse  staring  him  in  the  face  ;  the 
mother  UmjUs  constantly  in  imagination  upon  her  children  in*  husband 
lead  or  dying   from  disease  or  accident  ;  the  young  man   hwfks  into  a 
\iture  tilU'il  witii  the  wrecks  of  blasted  hnj>cs  and  and>ition,  (Uit  of  which 
no  possible  salvage  can  Ijc  obtained.     Delusions  of  ftelf-<legradation  are 
-quite  common.      Introspective  and  retrospective  in  intense  degree,  as 
Ire  all  mental  processi^s  in  ttiese  cases,  the  inevitable  and  cpiite  natural 
mistjikes  of  hum;in  life  are  maguifie<I  a  thousiiml-fold.     The  jKitient  has 
done  a  gross  and  irremedialde  injustice  or  wroitg  to  wife  or  husband  or 
^Urtend.     8<jnietinics  the  sin  has  been  committed  against  (ortlorthe  Holy 
^Wjhost,  which  sin  in  each  case  is  the  very  one  referred  to  in  Scripture  a* 
**  the  iinpjinlonablc  sin."     This  delusion  of  the  luinardonablc  sin  is  quite 
common  in  melancfiolia,  and   has  been  considered   by  some  alienists  as 
being   ainuKt   diagnostic.     It   has  been    observed,   however,  in  general 
ire.sis,  and  in  a  few  «ises  of  religious  jwir.moia.      It  is  more  fixed  and 
>nsisteiit,  however,  in  mclaucliotia,  and  is  at  least  always  suggestive  of 
the  diagnosis.     The  more  or  less  prevalent  idea  that  the  presence  of  this 
clelusion  indimtesa  moi-e  grave  or  intntctable  or  incurable  ty|)e  of  melan- 
cholia has  little  if  any  foundation  in  fact. 

The  phifi<lvfd  sifinptomJi  whir^i  are   most  conspicuous  in   melancholia 

refemble  chiefly  t«t  the  digi">tive  orgjins  or  tract,  consisting  essentially 

an  atony  or  tor]>or  of  function.      As  a  rule,  (he  physical  <listuri)ancc 

precedes  the  mentab     The  apjwtitt^  becomes  imjxiired  or  lost,  the  tongue 

ited,  the  breath  offensive,  and  the  bowels  eonsti|»ated.     The  patietit 

es  flesh  and  energy,  acquiring  an  increasing  indisposition  for  muscular 

fort  or  exertion.     There  is  a  feeling  of  physical  weariness,  and  fatigue 

allows  quickly  any  physical  exercise.     The  -^kin  takes  on  a  pale,  sjillow, 

br  muddy  appiearance,  Ijeeonu's  (Irvaud  rough,  or  Ijalhed  in  cold,  clammy 

sweat.     The  pripheral  circulation  is]HXir  ;  the  hands  and  feet  arc  nearly 

always  cold    an<l  often    oHlemaLous,  especially   the    lower    extremities. 

Certiiin  vasomotor  distiirbances  are  fretpiently  jiresent  in  the  agitated 

melancholias  and  in  alcoholic  cas^\s,  and  in  women  in  whom  the  allection 

develops  at  the  climacteric.    These  disturl>auc<'s  consist  of  allernate  pidlor 

'an«i  flushings,  with  or  without  slight  ViTtigo,     There  is  a  peculiar  pulse 

te  often  observed  in  the  stuporous  and  in  the  agitated  cases   which  is 
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probably  of  vasomotor  origin,  fx-ciirrinj;  porhaps  tbrougb  the  medium 
of  some  toxGpmic  state  acting;  upon  the  vagus  nuclei.     The  puLsc  in 
cases  may  run  up  to  IQO,  l*iO,  or  VM)^  remnining  so  for  several  da; 
weeks  unless  controlkil  by  niediciition.     Less  frequently  the  |    * 
falls  below  tfic  mirnial,  as  low  as  iio  ur40  beats  per  minute.     R 
is  not  correspondingly  inereaseil ;  on  the  contrary,  tlie  nnmljerof  re^.] 
tions  per  minute  is  reduced  if  atiW-ted  at  all.     Oxidization  is  tni 
and  ana?inia   results.     The  temjx?rature  may  be  below  nonunl  oi 
or  one  degree,  but  a  slight  elevation  is  more  common  in  my  obiieni 
The  temjierature  of  the  extremities,  aeoordiug  to  Regis,  is  always  li 
normal,  in  some  instances  falling  as  mtieh  as  three  or  four  degret-s 
grade.     The  urine  is  scant  and  usually  high-colored,  and  of  liigh  « 
gravity,  though  in  the  agitiited  type  it  may  l>e  occasionally  quite 
Sexual  desire  is  usually  in  ali>eyance,  and  amenorrha'a  is  quite  com; 
in  women.     Common  sensibility  is,  as  a  rule,  more  or  less  impairctl, 
R'action-time  to  stimulatiftn  of  all  forms  of  common  and  of  spccii " 
sation  being  much  slower  than  the  nonnal.     The  experiments  of 
Lewis  demfiustrating  this  fact  are  of  much  Interest.     The  motor  rrlf 
on  the  other  hand,  as  might  be  exjiecttHl,  are  unduly  active,  esirr 
the  knee  jerks. 

Simple  Mtiancholia. — Mrs.    L.  W ,   Jewess,  set.   thirty-fimr, 

childless  widow  in   fairly  good  circumstances,  was  seen  by  rae  at  her 
home  April  8,  181)5.     Family  history  negative.     Personal  hi.stnrv  " 
been  that  of  g<x>fl  health  up  to  a  jk^HikI  of  five  or  six  mouths  i»ren< 
to  herhusbandVdeatli,  M'hich  occurred  in  Januaiy,  1896.     Her  iiii!- 
died  of  Bright's  disease  after  a  bedritlden  illness  of  several  montlis,  < 
ing  which  time  most  of  the  care  and  nursing  fell  upon  her.    The  ^ 
tracted  nature  of  the  husband's  illness,  with  its  many  crises,  involve 
prolonged  strain   upon  the  wife's  nervous  system,  ^^ith  a  constant  i 
of  anxiety  and  mental  tension.     Her  meals  were  sened  irregularly 
eaten   hurriedly  ;    her  slee]>  \\'ns  seriously  interfered  with.     Dv* 
symptoms  develoj>eil,  with  constipititm  and  much  nervous  rest] 
eulminuting  upon  the  husband's  death  in  eomjdete  mental  and 
colla[>se,  with  symptoms  of  explt>si ve  hysteria.     This  state  was  suec 
by  a  gradually  increasing  fixed   melanolmly,  almost  absolute  insomfi 
failure  of  apjK^tite,  an<l  loss  of  flesli.     Formerly  active  in  ndigious  work, 
and  connected  with  two  or  three  charities,  she  lost  all   interest  in 
matters,  refused  all  visitors,  and  pathetically   insisteil    ujK>n  Xtexngl 
alone.     She  l^ecame  indifferent  to  her  household  and  business  obligati 
began  to  be  negligent  of  her  dress  and  ap}X'a ranee,  and  frequently  t 
that  she  longed  for  death.     Slie   refused  to  allow  her  friends  to  i 
medical  advice,  stating  that  s^he  was  not  ill,  and  that  no  earthly  pfa 
eian  could  do  her  any  good.      At  the  time  ttf  my  visit,  which  had 
arranged  by  strategy,  I  found  the  |wtient  sitting  pjirtly  dressed 
bedroom.     She  had  an  expression  indicative  of  great  despondency, 
was  reticent,  and  decidedly  [KTsistent  in  her  reticence,  but  after 
persuasion  she  was  induced  finally  to  talk  rather  freely  of  herself. 
felt  utterly  despondent  and  weary  of  life,  she  .«iaid.     There  was  «« 
to  live  for,  anci  she  wishe*!  to  be  let  alone.     Almost  imme<liatrlv,  I 
ever,   she   began   to   describe   certain   physical   symptoms,  an<i 
with  «ome  evidence  of  anxiety  if  these  symptoms  indicated  any  s 
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illno.><s.     She  s|X)ke  of  a  feeling  indescribable  and  indefinite^  but  none 

the  less  jKTsistent  and  distressing,  of  some  impending  eulamity  or  mis- 
fortune wliirh  wits  to  l>efnll  her.  She  knew  "something  dn'tiilful  was 
ioing  to  iia]>[M'n,"  Her  heixl  felt  tired  all  the  time,  es|H*etally  in  the 
Back  of  tiie  neek.  She  could  not  tliink,  and  had  not  written  a  letter  or 
P^ul  one  through  in  three  weeks.  She  |Ki.ssed  lier  nights  in  sleeples^s 
misers*.  Slie  was  afraid  to  go  to  sleep  k*st  sumettiing  dreadful  should 
xrctir  for  whieli  she  would  he  unprepired.  At  times  she  did  sleep,  or  at 
cast  hise  c<»nscioustiess,  the  twt>  or  three  hours  thus  sjK'nt,  liowever, 
•epresenling  a  nu>st  distressful  agony  tliri>ugh  tin-  frightful  dreams  whieh 
xxjtirred,  and  fmm  whic^li  she  wonUl  awaken  at  times  tn  tremulous  terror, 
ireuclied  with  [>erspinitioji.  Wlien  aske<l  whether  sJie  had  ever  thotiglit 
>f  suicide  'as  a  means  of  relief,  slie  herame  suspicioutt  and  evasive  iu  Iht 
Peplies,  finally  answering  me  witli  a  eounter-question  as  to  whether  I  did 
ttot  think  suieiile  a  dreadful  sin.  UndtT  appropriate  treatment,  began 
lotively  at  onee,  this  patient  made  a  rapid  uneventful  reeovery.  and  was 
discharged  as  enred  >i.\  weeks  after  my  first  visits  the  total  duration  of 
the  case  having  Ix-en  a  little  less  than   three  montiis. 

Stuuorouji  Melancholia. — A.  B ,  German-Ameriean,  ict.  twenty- 
one,  the  youngest  son  among  several  healthy  children  of  wealthy 
[Kirents  living  In  handsome  style,  heeame  su<ldenly  insjine  on  the  even- 
ing of  Deeember  29»  1.H90.  The  family  had  ix'tired  to  the  lihrjiry  after 
dinner,  when  the  father  asked  the  patient  to  join  him  in  a  game  of  eiinls. 
Remarking  that  he  did  n<it  earv  to  play,  the  snn  sat  tpiietly  for  a  few 
■pments,  and  then,  abruptly  rising,  he  walkwl  toward  the  window,  and 
Woking  out  exelaimed  with  a  manner  iudi('ative  of  intense  uK'ntal  agita- 
tion and  excitement,  "The  day  of  judgment  fia.s  come  !  -hulgment  day 
b  at  liand  I'*  Imuiediately  he  l>egan  to  weep  ami  wring  his  liands,  his 
phole  manner  indieating  a  mental  state  (tf  agonized  anxiety  and  despair. 
STo  argument  or  j>ersuasion  eonid  intlnenee  him,  and  the  night  was  sjR^nt 
til  far  on  in  the  morning  in  resth^ss  walking  up  and  down  the  nnvm, 
imjKHned  by  his  father.  About  daybreak  he  fell  asleep  exhausted, 
it  woke  again  in  tremulous  fright  some  two  hours  later.  His  exeite- 
nt  quickly  sohsided,  antl  in  a  tlay  or  two  was  sueceeditl  bv  a  state  of 
thetie  mental  misery  witii  eharaeteristie  faeies,  the  delusion  of  an 
{Handing  day  of  judgment  still  persisting.  For  three  days  and  nights 
neither  slept  nor  ate,  lying  in  l)ed  quietly,  but  with  wiile-o|>en  eyes, 
aintly  hx)king  into  spjiee  or  as  one  wrapjx^l  in  imiuful  meditation. 
rmerly  quite  stout,  he  begsin  to  lose  H<'sh  rapiilly  ;  the  faee  iK-eame 
5inclie<l  and  wan  in  ajvpejjraiR-*',  the  feet  and  hands  eold  and  bathed  in 
darnmy  swmit.  The  [mlse  rose  to  1 10  or  120,  the  tempenitnre  to  99  by 
mouth  ;  the  breath  heeame  quite  <iillcusive,  the  Imwrls  <ibstinately  con- 
ni{Kited,  urine  scant  and  high-<"<ilored  ami  hiaded  with  ]>hosphates  and 
iirut<»s  in  excess.  He  answere<l  questions  only  after  frequent  repetition 
"at  all,  and  then  only  in  monosyllables.  When  (old  to  get  up  and 
lated  gently,  he  wouhl  obey  siowly  and  more  or  less  aut(tmatiadlv, 
Bring  an  ap|Kirently  inv(tluntarv  resistance  to  fureed  moviTuents,  which 
Tfitance  was  always  more  or  less  pas^^ive  and  never  sustained. 
During  the  early  pirt  of  his  attack  he  insisted  u\mn  frequent  Imtii- 
:,  giving  as  his  rc-ason  that  he  wishcfl  to  follr»w  the  scriptural  injunc- 
"  to  cleanse  himself  and  put  on  fresh  linen  for  his  appearance  Ix^fore 
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the  bar  of  judgment.    Gradually  he  developed  a  state  of  increasing 
stupor,  and  had  to  be  fed  by  hand  as  a  child,  but  throughout  the  attack 
there  were  unmistakable  evidences  constantly  present  of  a  latent  intel- 
ligence, which,  though  severely  stunned,  was  yet  alive.     He  remained  in 
this  condition,  with  only  slight  variations  in  the  degree  of  stupor,  for  nearly 
four  months,  when  he  began  to  improve  both  physically  and  mentally. 
The  facies  became  less  fixed  ;  there  was  more  play  of  expression,  with 
an  occasional  flash  of  intelligent  interest ;  the  appetite  improved  and  he 
began  to  pick  up  flesh.     This  return  period  was  marked  by  oocasional 
fits  of  silent,  tearful  misery,  but  the  improvement  steadily  progressed, 
and  finally  the  stupor  disappeared  entirely,  together  with  all  evidences 
of  delusions.     At  this  writing  he  has  been  in  a  perfectly  normal  men- 
tal condition  for  nearly  ten  months.     I  have  been  totally  unable  to 
secure  from  members  of  the  family  the  slightest  evidence  of  any  inti- 
mation observed  by  them  which  might  have  been  construed  as  a  warn- 
ing or  prodromal  indication  of  melancholia  in  this  patient,  but  he  him- 
self within  the  past  few  days  has  told  me  that  his  breakdown  was  pre- 
ceded by  several  weeks  of  partial  or  complete  insomnia,  and  that  h 
suffered  much  from  headaches  during  the  two  or  three  weeks  precediog 
his  explosive  collapse. 

Affiiaied  Melancholia. — Miss  D ,   aged  twentj'-four,  native  of 

Ireland,  single,  and  employed  as  a  domestic,  was  seen  by  me  November 
14,  1894.  I  found  her  crjing  and  protesting  vehemently  against 
my  admission,  stating  that  she  did  not  wish  to  see  a  physician,  but 
a  priest,  to  whom  she  wished  to  make  confession  of  some  terrible  an 
which  she  had  committed.  She  expected  to  be  punished  by  the  law 
for  her  misdeeds,  and  expressed  a  belief  that  I  was  an  agent  of  the 
police  in  disguise  sent  to  secure  evidence  to  be  used  against  her 
at  an  approaching  trial.  She  expected  to  be  condemned  to  death, 
which  she  would  have  looked  forward  to  as  a  relief  but  for  the  feet  of 
eternal  damnation  which  would  follow.  This  sin  "  could  never  be  for- 
given," it  was  unpardonable,  but  no  amount  of  argument  or  persuasion 
was  effective  then  or  afterward  in  inducing  her  to  state  the  nature  of 
this  sin  or  the  time  of  its  occurrence.  There  were  other  varj-iog  delu- 
sions corollar}^  to  this  one,  which  was  fixed  and  dominant.  This  patient 
suffered  almost  continuously  for  several  weeks  from  hallucinations  which 
were  chiefly  audito^)^  She  heard  the  voice  of  God  jiassing  sentence 
upon  her,  or  a  chorus  of  voices  which  she  said  >vere  those  of  ange» 
crying  out  in  condemnation  and  reviling  her.  The  voices  at  othertipf* 
were  strange  and  unfamiliar,  and  she  could  not  identify  them.  At  other 
times  the  sound  of  bells  tolling  disturbed  her.  She  at  one  time  w«* 
possessed  with  the  delusion  that  she  was  dead,  stating  that  she  had  been 
condemned  as  a  punishment  to  pass  through  life  with  a  living,  howleff 
soul  in  a  dead  body.  She  cited  as  evidence  of  death  her  cold  nands and 
feet,  and  refused  to  eat,  stating  that  food  was  not  necessary  to  keep  the 
spirit  alive  and  the  body  no  longer  needed  food,  being  dead.  Her  ID>^ 
nor  was  that  of  intense  emotional  agitation  of  a  subdued  character. 
The  face  was  pale  and  anxious  as  a  rule,  but  freouently  it  would  becoinf 
flushed,  the  lips  tremulous,  and  she  would  break  into  tears.  At  such 
times  she  would  walk  the  floor  for  hours,  wringing  her  hands  and  dasP" 
ing  them  in  prayer,  a  picture  of  agonized  suffering.     Except  when 
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iin<ler  the  influence  of  hypnotics  she  did  not  sleep  at  all.  She  loHt  flesh 
rapidly  and  Ifeeame  much  eniaciatcdj  at  one  time  presenting  a  physicn! 
coutlition  which  seemed  critical  in  the  extreme.  Twice  duriiij^  her  ill- 
ness forceil  feeding  hccanic  ueccj^sary,  and  thrtmghont  her  attack  my 
closest  attention  was  re(|nired  in  comhating  nntritionai  iailure  and  phys- 
ical collapse.  The  temperature  in  this  case,  per  reefunty  remained  |wr- 
sistently  a!)ove  IH)  iK'grees,  wcasiiHiidly  reaching  UXklegiTcs  tor  at  least 
five  or  six  weeks,  the  pnlsc  tluriiig  this  time  never  falling  below  100. 
For  three  months  she  did  not  menstruate  at  all,  and  it  is  of  interest  to 
note  that  the  Hrst  symplonis  uf  disonlered  health  foHowed  a  suppressed 
menstrual  period.  These  first  symptoms,  I  learned  from  the  sister,  con- 
sisteil  simply  of  loss  of  appetite  and  strength,  pjor  s!eej>,  grejit  nervous- 
ness ami  irritability  of  manner  and  teuifX'r,  and  frequent  causeless 
crying  spells. 

There  was  no  ancestral  taint  in  the  family  history,  and,  except  for 
an  extreme  homesickness,  she  Iiaving  left  Ireland  only  a  few  nmuiths 
previously,  no  csuisc  could  he  found  for  her  attack  of  melancholia.  At 
the  end  of  five  months  this  patient  had  so  far  recovered  tluit  ]  advised 
a  visit  to  the  "  old  country,*'  which  advice  was  followed  by  her  complete 
restoration  to  health- 

DiAGNDSis. — The  moro  typical  and  well-estaldishcd  forms  of  melan- 
cholia are  ordinarily  diagnosed  correctly  and  promptly.  Such  c^scs  are 
so  patt*nt  in  thetr  nature  as  to  involve  se^ircely  the  i>ossibiIity  of  a  mis- 
take. It  is  with  the  sirnjile,  the  atypie:il,  and  the  initial  stages  of  all 
types  that  the  great^-st  dilticulty  exists,  and  yet  even  here  we  have  data 
of  constant  and  proven  value  which  projK^rly  interpreted  render  a 
diagnf>sis  com i»a rati  vely  easy. 

Among  the  affec'tions  to  he  considered  in  a  difl[ei*ential  diagnosis  are 
certain  states  of  physical  disease,  notably  typhoid  fever,  meningitis  of 
the  tubercular  variety,  and  syphilis  of  the  brain.  In  the  prodromal 
stage  of  typhoid  fever,  which  in  some  instances  is  prolonged  over  a 
perit^l  of  two  or  more  weeks,  there  is  a  de])ression  u(  spirits  and  an  in- 
disposition for  exertion  oither  physical  or  mental,  with  listle.ssnes^  and 
ajwthy  of  manner,  and  slightly  ohtuuded  intelligence,  p(Ktr  sleep,  head- 
ache, and  loss  of  appetite,  constituting  a  .symptom-complex  which  is  at 
times  confusing.  The  absence  of  true  atfective  or  delusional  melancholy 
or  of  special  emotional  disturbance,  the  absence  of  the  characteristic 
facies,  and  the  fact  that  the  patient  nan  be  aroused  to  an  interest  in  sur- 
roundings, and  even  to  a  normal  though  transient  (tteasuralde  emotional 
state,  inij>ossible  in  tnu*  uielam-holia,  are  facts  whicli  readily  exclude 
that  affection.  After  the  characteristic  tem|X'ratnre  range  of  typhoid  is 
established  there  is  of  c<vurse  no  further  doubt,  but  a  slight  evening  ele- 
vation of  from  one  half  ti>  one  and  a  half,  or  even  two,  degrees  is  not 
very  uncommon  in  mdauelxilia,  cs|H^ciaSly  the  stuju^rtais  variety,  and  it 
is  therefore  of  no  value  alone  as  a  point  in  ditVerentiation.  Meningitis 
due  to  tuberculosis  simulates,  as  is  well  known,  the  symptom-picture  of 
jirmlromal  typhoid  fever  and  pn'sents  the  same  elements  of  confusion. 
The  gn?ater  tlegree  of  mental  hebetude  and  m«>re  marked  insomnia  and 
liea<lache,  with  iTcratsional  hallucinatory  or  <lelusionaI  states  in  menin- 
gitis, however,  serve  to  render  the  diagnosis  rather  more  difficult  at 
tiiues.     The  more  or  less  ciuick  onset  of  foi."al  or  general  symptoms  of 
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grave  cerebral  disturbance,  with  vomiting  aod  |)erhflps  active 

oeliriiini,  pnmiptly  elimitmt€*s  any  eleiiifut  nf  doubt  or  Iie5*itati<m  wfc 
may  \m\v  iHen  present.    CVrcbral  sv]>bili8  may  V)e  the  t-awse  of  a  mei 
comlitiim  s«'ar<x'iy  tlistinf^ui.KhabU*  ironi  true  idio|>athic'  mehiuchnliu. 
have  six'ii  uvea  the   facios  of  melancholia   in  one  or  two  such  ni 
IlL-adaelif  and  insomnia  are  common  to  both  ;  in  both  tJjere  r 
extreme  and  uiiaccomitable   mflandiHly,  and  f*uieidc  is   by  no 
nnknouii  in  tlu*  victim)^  of  brain  syphilis.     The  intejligenc**  is  at  I 
obtundiHi,   and    halluciiiations   and    delusions,   especially   of       ~ 
onset,  are  quite  frt^qnent  in  the  active  ca.scs  of  syphiii**.     T\\ 
toms  are,  however,  not  present  together  in  many  such  cat^e^,  and  the 
affections  ai*c,  as  a  rule,  nftt  apt  to  l>e  confounded.     The  hihtory  of  inlj 
tions  ;  the  peculiar  jxriodicity  tif  the  headaches,  with  nocturnal  cxaa 
batiotis;  the  ditlerence  in  the  insomnia,  which  atTccts  the  syphilinc.i 
a  rule,  during  the  first  half  or  two  thirds  of  the  night,  the  o\>]mi 
being  true  in  melaneliolia ;  and  the  mon*  or  less  ra]iidly  developinc  ck 
deuces  of  fwal  damage  in  j>ai*alytic  symptoms— <leteruiine  the  sypL 
natniv  of  the  ciise. 

By  f;ir  the  most  common  error  in  diagnosis  is  that  of  mistafcifl 
melanchdlia  for  ncnmsthenia,   so  called.      There   is   unqucstinrinhlv 
state  of  nervnus  exhanstiorr  or  prostration  which  exists  inde|KijtlriiiI 
and  which  for  the  jire>ent  we  must  recognize  as  an  entity,  but  theirn 
has   been  wtH^fnlly  abused.      The    relatirmship    betw(H»n    ucurasilu'nii 
es})Gcially  the  hyjwjchondriacal  form  (and  nearly  all  ncuraslhenu's : 
essentially  hypochondriacal),  and  niekncholia  is  a  close  one^     The  ' 
of  demart.iition  is,  in  fact,  in  some  instances,  almost  indistli 
This  is  jtarticularly  true  of  simple  melancholia.     The  ps\ 
nomcna  observed  in  neurasthenia,  c<insisting  of  |>artial  loss  of  tlirp-Vfe 
of  mental   ctmcentnition,    with   intellectual   confusion,   vacillntinti,  am 
lack  of  decision^  disturbed  emotional  e<|uilibrium,  witli  morbidly  a|>p 
hensive  states  of  introspection,  leading  to   the  various  phobias,  wo 
are  close  kin  to  arid  often  almost  iilentical  with  dehisions  or  Imlliinn 
tions,  are  strikingly  suggestive  of  the  nuntal  disturbanec  in  n 
In   nennxstheuia  theiT  are  also  insomnia  and  headache.      li 
however,   the  insomnia  differs,  consisting  charaeteristically  of  ailer 
tions  of  sleep  ami  wakefulness  or  of  light,  restless  slumber  of  the 
which  riHceiu's  in  transient  indigestion.     The  headache,  too,  is  dtffei 
in  location,  and  ntrely  acute,  often  associated  with  vertigo,  and 
relieved,  temporarily  at  least,  by  rest  or  by  a  diffusible  stimulant. 
material    ptiints  of  ditfeR'ntiation  ar*',   however,  the    faeies.   the 
8«|X'rlative  degree  of  melancholy  and    des|>!iir,  ami   the    temlencyj 
suicide,  which  are  conspicuously  absent  in  neurasthenia.     Tlu-  ncui 
thenic  pitient  has  an  expression  suggesting  fatigue.     The  mehinel] 
jyatient,  with   muscles  fixedly  converging   toward   the  central   lir 
monotonous   reflirtion   of  the  tntubled  ami  desjuuring  mind,  eyr 
lively  downcast,  reticent  in  manner  or  s|M'eeh  or  stupidly  silent,  pn*; 
an  entirely  ditlerent  asj>ect.    The  jwtient  with  melaneholia  never  lauj 
the  neurasthenic  may,  and  often  dot^-s.     The  neurasthenic  patici 
be  diverte<l,  amused,  and  made,  tem|Mirarily  at  least,  to  forget  hir 
the  melancholic  never.     If.  after  all,  diagnosis  should  remain  in  dr 
the  safer  plivn  is  to  consider  the  case  one  of  melancholia — a  deci^i  <i 
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quite  harmless  in  results,  since  the  same  general  and  even  special  details 
of  treatment  are  sometimes  equally  efficacious  in  both  affections. 

Perhaps  the  most  vitally  important  element  entering  into  the  ques- 
tion of  diagnosis  is  the  determination  of  the  true  significance  of  the 
melancholia ;  that  is  to  say,  whether  the  melancholia  is  a  true  idiopathic 
type  or  simply  symptomatic  and  representing  the  initial  stage  of  some 
other  mental  disease.  Mania  and  general  paresis  both  begin  with  com- 
parative frequency  with  an  initial  stage  of  melancholy  depression,  with 
sleeplessness,  delusions  of  self-degradation  or  persecution  or  disaster,  and 
sometimes  with  impulses  toward  self-destruction.  This  period  is  usually 
a  short  one  in  ordinary  mania,  though  in  the  insanities  of  double  form — 
folic  circulaire  (circular  insanity),  in  which  mania  and  melancholia  alter- 
nate successively — ^it  may  be  more  prolonged.  In  general  paralysis  of 
the  insane  the  period  or  stage  of  melancholy  depression  may  last  for 
months,  and  unless  there  be  present  some  of  the  many  physical  signs 
usually  to  be  found  even  in  the  earliest  stages  of  this  disorder,  the  diag- 
nosis may  become  quite  difficult.  There  is  more  vacillation  in  the  mental 
state,  however ;  as  a  rule,  in  paretic  dementia  the  delusions  are  not 
systematized,  and  cropping  through  those  of  the  depressive  type  there 
will  oflen  be  found  the  more  familiar  and  characteristic  variety  of  an 
expansive  or  grandiose  nature.  We  are,  however,  dependent  chiefly 
upon  the  physical  rather  than  the  mental  symptoms  in  distinguishing 
toe  two,  while  in  ordinary  mania  the  element  of  time,  involving  as  it 
does  only  a  few  days,  will  determine  the  true  nature  of  the  case.  In 
dementia,  which  is  sometimes  mistaken  for  melancholia  with  stupor, 
there  is  an  absence  of  the  characteristic  facies,  insomnia,  and  headache  of 
melancholia,  the  appetite  is  good,  nutrition  is  well  sustained,  the  somatic 
functions  being  normal  except  in  cases  with  associated  physical  disease. 
There  may  be  melancholy  depression,  but  it  lacks  the  systematized  con- 
stancy observed  in  melancholia ;  the  delusions  are  more  apt  to  be  silly 
or  childish  in  type,  and  are  not  fixed,  as  a  rule.  The  memor}'  is  poor 
or  lost,  according  as  the  citse  may  be  recent  or  advanced.  Finally, 
suicide  is  not  a  factor  to  be  reckoned  with  in  dementia,  since  the  mentol 
state  is  one  rendering  the  patient  inca])able  of  elaborating  any  plans 
involving  deliberation. 

Katatonia  {xdra,  down,  low,  and  roi/oc,  tension),  descril)ed  by  Kahl- 
baum  in  a  paper  publishe<l  in  1874  as  a  generic  form  of  insanity,  and 
recognized  by  Spitzka,  Kiernan,  and  others,  closely  resembles  in  certain 
of  its  phases  melancholia  of  the  stuporous  variety.  As  a  matter  of  fact, 
the  two  are  regarded  by  many  alienists,  among  them  Seglas,  Yoisin, 
Tamburini,  and  Chase,  as  being  fundamentally  identical,  though  the 
description  of  Kahlbaura  certainly  does  not  conform  in  the  syniptom- 

{licturc  presented  of  stupor  alternating  with  mania  and  dementia,  cjita- 
eptoid  or  choreiform  states,  and  convulsions,  with  intensely  theatrical 
manner,  verbigeration  and  delusions  of  Mittlement,  to  ordinary  stupor- 
ous melancholia.  We  may,  indeed,  have  cataleptic  conditions  with 
senseless  verbigeration  in  melancholia  attonita,and  delusions  of  l)elittle- 
ment  in  any  form,  but  never  an  alternating  mania  or  dementia  nor  con- 
vulsions, except  as  accidents.  Fortunately,  katatonia  is  comparatively 
nune,  and  does  not  therefore  often  confuse  a  diagnosis. 

PB0GN06I8. — The  projMirtion  of  recoveries  in  melancholia  is  larger 
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than  in  any  other  form  of  insanity.  Clouston  states  that  54  per  cent 
of  1000  cases  tabulated  by  him  recovered.  These,  be  it  remem- 
bered, were  asyhim  cases.  In  private  practice  the  percentage  is  much 
higher.  Of  46  cases  carefully  recorded  by  the  writer,  40  were  restored 
to  normal  mental  health,  2  died  by  suicide,  1  with  symptoms  of  grave 
cerebral  disease,  and  3  passed  into  chronic  forms.  This  series  included 
all  varieties. 

The  prognosis  varies  somewhat  with  the  aee  of  the  patient,  the  cause, 
and  the  tyj^e  tendency  present,  but  it  depends  in  much  greater  d^ree 
upon  the  promptness  with  which  the  condition  is  recogniz^  and  treated, 
and  upon  the  circumstances,  financial,  domestic,  and  otherwise,  which 
affect  the  conditions  attending  treatment. 

The  age  of  the  patient  affords  certain  data  bearing  upon  the  question 
of  prognosis  which  are  not  without  interest  and  importance.     Occurring 
at  puberty,  melancholia  in  girls  is  a  comparatively  tractable  affection, 
and  in  contrast  with  the  more  obstinate  condition  observed  in  males 
developing  melancholia  at  this  age.     Such  male  patients,  if  neglected, 
exhibit  a  rather  marked  tendency  to  develop  a  chronic  form  of  the  dis- 
ease or  to  pass  into  a  state  of  dementia.     It  is  of  importance  to  note, 
too,  that  girls  affected  in  early  life  with  an  attack  of  melancholia,  and 
recovering  from  the  initial  seizure,  should  be  watched  with  special  care 
in  after-life,  especially  at  parturition  and  the  climacteric,  for  symptoms 
indicating  a  recurrence,  since  they  exhibit  more  than  the  average  suscep- 
tibility to  relapses  at  such  periods.     The  prognosis  in  melancholia  of  anj 
tyj)e  in  male  or  female  occurring  in  old  age  or  in  one  manifesting  evi- 
dences of  premature  senility  is  of  graver  significance.     The  endarterial 
changes  and  retrograde  tissue  metamorphoses  peculiar  to  old  age  are 
factors  tending  to  modify  unfavorably  and  in  decided  degree  the  prog[- 
nosis. 

In  melancholia  dependent  upon  or  associated  with  grave  phpical 
disease  the  prognosis  bears  somewhat  of  a  ratio  to  the  associated  physical 
condition.  In  post-operative  melancholia  incomplete  recovery  is  the 
rule.  Such  patients  may  recover  from  the  melancholy  depression  of  the 
initial  attack,  but  an  eccentricity,  or  even  a  fixed  delusion,  may,  and 
often  does,  persist.  Melancholia  due  to  or  associated  with  sexual  per- 
version is  in  my  experience  a  most  intractable  variety. 

Heredity,  if  the  case  be  one  of  essential  and  not  of  symptomatic 
melancholia,  does  not  at  all  necessarily  affect  the  prognosis  unfavorablT, 
nor  does  the  sex  of  the  patient  enter  as  a  factor  per  se  in  tlie  considera- 
tion of  this  aspect  of  the  subject,  although  relapses,  or,  rather,  second 
and  thinl  attacks  of  melancholia,  are  more  frequently  observed  in  females 
than  in  males.  On  the  other  hand,  secondary  degenerative  psychoses- 
such  as  dementia,  for  example — ^are  more  frequently  observed  in  males* 
The  affection  terminates  in  one  of  three  wavs — recovery,  permaDent 
mental  alienation,  usually  in  the  form  of  secondary  or  so-called  terminal 
dementia,  or  death.  The  case  may  terminate  fatally  through  suiA 
always  a  source  of  danger  and  one  never  to  be  disregarded.  Inanition, 
the  result  of  prolonged  and  persistent  abstinence  from  food,  may  cause 
death,  though  such  a  cause  of  death  carries  with  it  a  grave  arraignment 
of  the  physician  in  attendance,  since  it  is  comparatively  easy  to  pracd* 
any  one  of  several  methods  of  forced  feeding  in  these  cases.    Death  from 
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intercurrent  physical  disease  of  febrile  or  inflaiumator}'  type  \^  less  com- 
mon tlian  ill  mania  or  in  ilemeiitiii.  I  have,  a.s  a  mutter  of  fact,  notetl 
with  ctirious  interest  an  apiKireiit  relative  iminunity  in  tlvese  patients 
froni  sueh  diseaf^es,  witli  the  ^iiiirle  exeeption  nf  phthisis  perhaps.  Fi- 
nally, (Jeatli  may  terminate  a  niehincfiolta  with  symptoms  imhcative  of 
gnxve  cerebral  ilisi^'ase.  I  recall  tlie  ease  of  a  patient,  fur  example^  who 
aietl  in  a  second  attack  of  nielaueholia,  there  having  been  an  interval  of 
five  years  of  normal  mentjil  healtli  between  the  two  attacks,  witli  symp- 
toms strongly  .siiggc-jtinfj  a  low-gn.nle  cerebritis  or  meningo-eneephalitis. 
Unfortunately,  I  was  unable  to  secure  an  autopsy  and  the  nature  of  the 
cerebral  alfwlioii  was  not  determined. 

An  acute  ibrm  of  melanebolia  may  {lersist  through  a  period  of  many 
mouths  or  even  years,  retaining  its  original  symptomatic  character,  and 
thus  becoming  a  case  of  chronic  mehincholia.  Usually  in  such  eases 
there  is  progressive  qualitative  ami  cpiantitative  menial  deterioration 
and  dec-ay,  the  termination  being  a  true  dementia.  In  a  ^vw  cases  the 
patient  makes  an  apparently  gcxxl  or  fair  recovery,  but  is  noteil  after- 
ward as  Ijcing  peculiar  in  stmie  particular — umluly  emotional,  eci^entric 
simply,  or  perhaps  evidencing  st>me  more  or  less  nuirked  degree  <if  mond 
perversion  in  contrast  with  previous  character.  It  is  difficult,  if  inilced 
It  is  possible,  to  classify  sneli  eases,  though  the  fact  tliat  an  obsession 
exists  is  usually  quite  apparent. 

The  tentlency  to  relapses,  or,  to  be  more  accurate,  to  recurrence  of 
attiicks,  is  a  fact  to  be  considertHl  in  every  case  of  melancholia,  for,  while 
a  second  attack  does  not  necessarily  (X'cur,  it  is  by  no  means  uncommon. 
Clouston  in  the  series  of  cases  already  mentioned  (r>ne  thousand  in  num- 
ber) found  one-third  to  Iw  sutfering  from  second  attacks.  Here,  again, 
the  fact  lliat  these  statistics  are  from  asylum  pmctice  must  be  consid- 
ereil.  Relapses  oiH*ur  in  private  priicMice  in  probably  less  than  20  per 
cent,  of  all  c;i.ses.  I  know  of  no  facts  uiwin  which  may  be  pn^dicatcil 
in  any  given  ease  a  promise  of  immunity  in  this  particular,  nor  do  I 
know  of  any  characteristics  of  the  initial  attack  or  stigmata  by  which  a 
recurrence  can  be  foreseen. 

The  duration  of  melancholia  is  dependent  very  largely  upon  the 
promptness  and  intelligence  with  which  the  case  is  re('ognize<l  and  treated. 
l*ror)erly  treated,  the  simple  aiscs  will  recover  in  from  six  to  twelve 
weeks.  Tlie  agitated  variety  of  the  disease  is  more  resistant  and  more 
apt  to  be  eointtHcated  with  some  physiwil  disturbance  prolonging  the 
attack,  which  sometimes  extends  over  a  p^'Hoci  of  six  months  or  a  year. 
Stuporous  melancholia  of  the  less  intense  type  ordinarily  last,s  from 
thrt'o  to  six  months,  even  under  active  treatment.  In  melanebolia 
attonita  we  find  the  nu>st  obstinate  and  |>i'rsistent  of  all  forms  of  tlie 
affection,  and  this  variety  more  than  any  other  is  especially  prone  to 
develop  secondary  d(^nerative  phenomena  leading  to  a  dementia  of  the 
terminal  type. 

TRE.KTNfENT. — While  it  is  probably  true  that  melancholia  in  some 
instances  disjip|K'ars  s|X)ntaneously — i.  e.  without  medical  treatment — \t 
is  e<|ually  true  that  tlie  vm  m(<litxitn\r  nniiint,  whieli  is  so  faithful  an  ally 
of  the  physician  in  physical,  and  especially  zymotic  diM'ast^s,  is  utterly 
unreliable  in  atfcetions  of  the  psychical  functions.  I  know  of  no  form 
of  mental  disease  which  more  imi>eratively  demands  active  and  intelli- 
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gent  treatment,  and  it  is  even  more  emphaticallj  true  that  no  other 
variety  of  insanity  offers  such  encouragement  to  the  therapist  in  the 
brilliant  results  which  may  be  attained  by  the  careful  and  intellicent 
application  of  trustworthy  methods  and  measures  of  relief  in  these 
cases.  No  other  form  of  insanity  is  of  equal  interest  or  importance  to 
the  general  practitioner,  because  of  the  fact  that  not  only  is  he  the  one 
who  has  the  opportunity  to  recognize  the  affection  in  its  incipiency, 
which  is  the  period  of  most  successful  treatment,  but"  equally  for  the 
reason  that  he  himself  in  many  cases  may  easily  qualify  himself  to  trest 
the  patient  successfully.  A  very  small  proportion  of  melancholiacs 
require  asylum  or  institution  treatment.  Indeed,  as  a  matter  of  experi- 
ence and  fact,  the  majority  of  such  patients  are  injured  and  their  recov- 
ery is  seriously  jeopardized  by  commitment  to  such  institutions.  There  is 
much  to  be  said,  I  readily  admit,  from  a  theoretical  or  an  a  ©rtort  stand- 
point in  favor  of  asylum  treatment,  especially  such  as  is  illustrated  in 
the  well-equipped  and  well-managed  sanitaria  which  have  become  so 
numerous  in  recent  years.  The  systematized  life,  regulated  diet  and 
exercise,  appropriate  baths,  trained  attendants,  etc.  represent  an  envi- 
ronment which  is  apparently  almost  ideal.  Very  many  patients  affected 
with  melancholia  are,  however,  fully  and  appreciatively  cognizant  of 
their  surroundings,  which  fact  is  a  sufficient  explanation  of  the  hann 
done  by  incarceration  in  an  institution  with  association  with  other  insane 
inmates.  Such  patients  are  deluded  no  more  than  you  are  by  the  terms 
**  institution,"  "  sanitarium,"  "  retreat."  They  are  not  only  conscious 
of  the  stigma,  but  in  the  very  nature  of  their  affliction  such  stiema  is 
exaggerated  and  magnified  a  hundred-fold.  I  am  fully  satisfied,  from 
a  comparison  between  the  statistics  gathered  from  asylum  reports  and 
my  own  experience,  and  that  of  others  favoring  and  practising  the  home 
treatment  in  such  cases,  that  the  average  duration  of  attacK  is  much 
shorter  than  in  af^ylura  cases,  suicides  and  accidents  less  freouent,  and 
relapses  or  recurrences  far  less  common.  After  the  condition  has 
become  chronic  or  passed  into  a  terminal  dementia  the  asylum  or  insti- 
tution treatment  is  of  course  demanded,  but  in  acute  cases  and  the  early 
stages  of  all  cases  the  patient  should  be  given  the  advantage  of  the  home 
plan. 

Before  undertaking  the  treatment  of  these  cases  at  home  two  condi- 
tions at  least  should  be  demanded  positively  and  imperatively :  Fi^t, 
absolute  control  over  the  patient's  personal  and  domestic  life;  and, wt"- 
ond,  the  presence  constantly  of  an  attendant  or  nurse,  preferably  one 
with  special  training.  In  all  cases  it  is  advisable  that  the  patient  li** 
isolated  from  the  rest  of  the  family,  leaving  the  personal  influence  and 
domination  of  the  physician  and  nurse  free  from  harmful  and  meddle- 
some interference.  The  factors  of  marital  or  blood  relationship  >"" 
affection  sway  and  bias  disastrously  the  judgment  and  influence  of  hus- 
band, father,  or  sister,  and  should  therefore  be  eliminated  as  faraspof" 
sible.  If  treated  at  home,  the  patient's  room  should  be  changed  in 
location  and  furnishings,  with  the  double  object  of  interrupting  painful 
associated  ideas  and  the  establishment  of  stimuli  to  object-conwiousn^ 
in  surroundings.  Removal  to  a  neighboring  house  or  town,  invohijJR 
as  it  does  a  radical  change  in  environment,  is  at  times  of  material 
advantage.     The  presence  of  an  attendant  or  nurse  day  and  night  ui 
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these  cases  is  made  necessary  on  account  of  the  danger  of  suicide,  which 
is  so  characteristically  present  as  to  be  almost  essential  to  the  diagnosis. 
The  attendant  should  be  cautioned  most  carefully  with  rcganl  to  this 
danger,  and  should  be  constantly  mindful,  not  only  as  to  the  patient,  but 
al}*o  vrith  regard  to  himself.  In  attempting  his  own  death  the  patient  is 
often  utterly  indifferent  as  to  the  hazard  to  others  involved  in  the 
method  he  employs.  Sometimes  the  suicidal  propensity  develops  as  an 
impulse  originating  in  or  suggested  .by  an  opportunity.  A  window 
unguarded,  a  match  left  carelessly  exposed,  a  jxxjket-knife,  a  table-fork, 
have  each  afforded  an  opjwrtunity  seized  on  the  moment  in  my  own  per- 
sonal experience  in  the  cases  of  three  patients.  In  the  debilitated  cases, 
presenting  evidences  of  malnutrition  and  aneemia,  perhaps  from  preced- 
ing and  possibly  causative  physical  disease,  and  in  the  agitated  cases 
with  delusions  of  pnecordial  fear  and  rapid  pulse,  enforced  rest  and  a 
generous  diet  should  be  insisted  upon.  The  patient  should  lie  abed  until 
ten  or  twelve  o'clock,  and  should  rest  lying  down  for  one  or  two  hours 
in  the  afternoon.  Nearly  all  cases  of  melancholia,  by  the  way,  are 
anaemic. 

Gentle  massage  is  at  times  helpful.  Physical  exercise  in  these  cases 
should  be  very  moderate  in  both  character  and  amount.  A  low  diet  is 
rarely  indicated  in  melancholia,  although  in  certain  cases  dependent 
upon  or  associated  with  marked  or  obtrusive  digestive  disturbance  the 
quantity  and  quality  of  the  food  must  be  regulated.  As  a  rule,  the 
appetite  is  poor  or  lost  or  the  patient  is  indifferent  to  the  necessity  of 
eating,  or,  it  may  be,  purposely  avoids  food.  Sometimes  this  results 
from  a  delusion  that  the  food  has  been  poisoned,  or  that  by  eating  he 
robs  some  one  else  more  worthy,  or  that  he  is  exhausting  the  world's 
supply  by  eating.  In  other  instances  the  refusal  of  food  is  deliberate 
and  with  suicidal  intent,  the  iwtient  determining  to  starve  himself  to 
death.  In  such  cases  it  is  usually  easy  to  overcome  the  objection  to  food 
by  gentle  but  firm  persuasion.  If  food  is  placed  in  the  mouth  by  an 
attendant,  the  patient  will  masticate  and  swallow  a  full  meal,  perhaps 
all  the  while  objecting  and  protesting,  but  in  a  ]>assive  and  purposeless 
way.  At  times  this  resistance  is  more  obstinate,  and  forced  feeding 
must  then  be  resorted  to  by  rectal  enemata  or  by  the  stomach-tube,  or, 
better  still,  by  an  ordinary  soft-rubber  catheter  introduced  through  the 
nose  and  down  the  throat,  through  which  liquid  food  in  ccmccntrated 
form  may  be  administcre<l  without  harmful  struggling  or  psycliical 
damage  to  the  patient  through  more  or  less  violent  resistance. 

The  physical  inactivity  and  torpor  of  circulation  present,  tc^ther  with 
the  indifference  to  surroundings  manifested  by  melancholic  patients, 
make  it  necessarj'  that  the  nurse  should  exercise  some  special  oversight 
and  care  with  reganl  to  the  warmth  and  clothing  of  the  jKitient. 

The dru(/ trettfment  rviioh'es  hi^'U  into  three  indications:  The  relief 
of  insomnia,  the  correction  of  vis<;cral  derangement  and  disturbed  secre- 
tions, and  the  relief  of  psychic  ])ain. 

For  the  insomnia  we  have  a  large  an<l  satisfactory  supply  of  agents. 
I  do  not  believe  it  is  wise  or  of  advantage  to  trust  to  nature  or  the  so- 
called  simple  remedies  for  the  relief  of  this  insomnia.  With  very  many 
melancholic  ixitients  the  difficulty  exists,  not  in  jrctting  to  sleep,  but  in 
remaining  asleep  for  a  sufficient  length  of  time  to  afford  rest  to  a  tired 
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and  exhausted  brain.    Some  reliable  hypnotic  should  be  used  at  once. 
Personally  I  prefer  trional  above  all  others.     It  has  been  free  from  in- 
jurious or  disagreeable  effect  or  action  in  my  experience,  and  is  more 
certainly  reliable  than  any  other.     The  dose  is  from  ten  to  twenty  grains 
in  water  shortly  before  retiring.     The  addition  of  an  equal  quantity  of 
sodium  or  potassium  bromide  is  sometimes  of  advantage.     Trional  does 
not  seem  to  lose  its  hypnotic  action  even  after  prolonged  continuance, 
nor  does  it  tend  to  establish  any  drug  habit.     Occasionally  the  sleep 
induced  by  a  full  dose  is  somewhat  alarmingly  prolonged,  bat  this  is  a 
rare  idiosyncrasy  and  of  no  harmful  significance.     I  am  aware,  of  course, 
of  the  published  accounts  of  untoward  results  which  have  been  reported 
in  a  few  instances  as  following  the  use  of  this  drug,  but  my  personal 
observation  and  exjjerience  after  using  the  drug  freely  for  four  years  in 
a  large  number  of  cases,  are  positively  contradictory  of  any  such  testi- 
mony.    Only  a  short  time  ago  a  patient  of  mine  suffering  from  insomnia 
from  alcoholism  recklessly  took  six  powders  within  two  hours,  each  con- 
taining fifteen  grains  of  trional  and  twenty  of  potassium  bromide.    She 
slept  nine  hours,  woke  up  much  refreshea,  and  beyond  a  slight  vertigo 
ana  some  feeling  of  weakness  in  the  legs  for  a  day  or  two,  she  suffered 
no  ill  effects.     Xcxt  to  trional  I  have  found  chloralamid  in  doses  of 
twenty  to  thirty  grains  in  the  form  of  an  elixir  very  satisfactory ;  a 
second  dose,  however,  is  often  necessary,  which  may  be  given  after  ao 
interval  of  two  hours.     Sometimes  it  fails  altogether.     Sulfonal  in  ten- 
or fifteen-grain  doses,  given  just  before  retiring, in  a  cup  of  hot  milk  or 
cocoa,  is  also  quite  reliable.     It  occasionally  affects  the  circulation,  how- 
ever, depressing  the  heart  markedly.     I  have  seen  two  cases  of  serious 
cardiac  weakness  with  cyanosis  follow  (propter  hoc)  a  ten-^rain  dose  in 
melancholia.     It  is  especially  contraindicated  in   those  with  primaiy 
weakness  of  the  circulation  and  in  the  agitated  type  of  melancholia  wth 
delusions  of  prsecordial  fear,  and  in  those  patients  exhibiting  the  peculiar 
rapid  pulse  rate  observed  at  times.     Other  hypnotics  which  may  be  used, 
but  which  are  inferior  to  the  three  mentioned,  are  somnal,  chloralose, 
hypnal,  paraldehyde,  amylene  and  chloral  hydrate,  or  the  alkaloids  of 
hyoscyamine. 

The  correction  of  digestive  disturbances  or  abnormalities  is  of  essential 
importance.  Constipation,  which  is  almost  invariably  present  in  some 
degree,  should  be  relieved  and  kept  relieved,  but  drastic  cathartics 
should  be  avoided.  A  reliable  preparation  of  cascara  sagrada  acts  excel- 
lently well,  especially  if  supplemented  every  week  or  so  with  decimal 
doses  of  calomel  or  occiisional  doses  of  aloin  in  combination.  A  mild 
aperient  water  is  sufficient  in  some  cjises.  The  active  saline  waters, 
such  as  Huuyadi,  Rubinat,  and  others  of  this  class,  are  exhausting  aijd 
harmful  in  my  experience.  Although  digestive  disturbances  may  ^ 
some  instances  be  due  to  hypersecretion  of  some  one  of  the  digestive 
agents,  as  a  rule  in  melancholia  the  opposite  is  true,  and  we  are  dealii^ 
with  a  deficiency.  If  the  effect  is  stomachic  in  location,  it  is  often  found 
associated  with  gastric  dilatation  or  with  some  stnictural  disease  of  this 
organ,  and  direct  treatment  should  be  based  upon  the  findings.  Byft^ 
the  most  common  anomaly  is  that  found  in  the  intestine,  and  espeaally 
the  duodenum,  and  here  the  large  group  of  intestinal  antiseptics  serve 
an  invaluable  purj)ose.     First  in  the  list  I  place  the  subgallate  of  bia" 
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muth  in  doses  of  five  to  seven  grains  after  inenls.  Almost  as  effieaeious 
Li  salol  in  tlic  same  dose.  I  often  give  them  in  eornl>inution»  addiiig^,  if 
anieniia  is  strikiuj^ly  present,  an  equal  t|nant)ty  of  ferraline.  Hi'tol, 
/9-naphtln»!,  naplithaline,  resorein,  and  others  of  this  gronj)  may  he  eni- 
plove<l.  OH-asianally,  where  the  pi]y^icnl  indieations  are  (juite  evidi-nt, 
partieularlv  in  the  iithiemie  ease."«,  I  have  used  diiiile  nitromuriatie  arid 
in  leu-  to  twt'nty-«lrop  doses,  well  diluted,  hejutr  mtais,  with  excellent 
lp!cc.  Thyroid  extraet,  lauded  by  some  as  affecting  favombly  the  de- 
ire?i«<ion  in  stuporous  cjises,  has  not  pniveu  of  any  value,  so  far,  in  my 
landsy  though  I  Imve  not  given  it  any  extended  trial,  and  a  further 
'Xperienee  may  mo<li fy  more  favnrahly  my  present  opinion.  Protonu- 
lein  has  seenicil  to  exert  an  inHuenet%  in  some  eases  deeided,  u|M>n  the 
lebility  and  anseuiia,  but  I   have  not  oUserved  any  modiHration  of  the 

jntal  state  tlierefrom,  except  aueh  as  was  purely  ineidental  to  the  im- 

>ve*l  nutriticm. 
Headu<!he    in  simple   niehineholia  may  be  an  annoying    symptom, 

[uiringsome  measures  for  its  relief  Eleetrieity  in  the  funu  of  galvan- 
siu,  one  eleetnnle  applied  over  the  forehead,  the  other  to  (lie  hack  of 
ihe  neck,  sometimes  acts  almost  magieally,  not  iudy  in  I'elieving  the 
MAdaohe,  but  also  in  prouutting  a  less  des|Muident  mentid  state.  The 
electrodes  should  be  earefully  applied,  preferably  through  a  rheostat, 
ind  the  current  strength  shouhl  not  exeeed  three  or  four  milliampei*es, 
Itid  onlinarily  it  is  better  not  to  exeeed  luie  and  a  half  or  two.  If  de- 
lusions are  present,  eleetrieity  should  not  l>e  used  at  all,  and  its  use  m 
Cntraindicated  in  stupHmtis  and  agitated  eases  on  this  aeeount.  The 
Die  advice  aj>plies  with  regartl  to  the  emphiynient  of  the  hyptj^lerniic 
syringe  or  any  other  unusual   |>roeediire  for  the  same  reastm. 

For  the  relief  of  the  psyeSiie  j)ains  nothing  equals  opium,  use* I  In  the 
form  of  the  aqueous  extraet  in  doses  varying  from  one  tenth  to  one  fourth 
or  one  half  grain  from  one  to  four  times  daily.  It  is  almost  a  s|M'fific 
in  itij  aeticm  in  relieving  the  mental  sufirriug  and  depressinu.  Tlu'  dose 
mui^t  he  determined  exix*rimentally  by  the  efftvt  in  eaeh  case.  Begin- 
ning with  an  eighth  of  a  gnun  twice  or  three  times  daily,  the  dose  may 
be  increased  or  diminislied  aceortling  to  the  effect  upctn  the  depression  or 
stupor.  Great  i:?are  should  he  taken  not  to  discontinue  its  use  ]>rematurely, 
ana  it  is  safer  to  prolong  it  in  small  doses,  even  after  all  symptums 
have  disappeared,  for  some  days  or  even  longer.  In  tuu*  case  under  my 
pare  the  patieut  kept  up  the  drug  in  exaetly  the  same  dose,  gr.  one 
•ighth  twice  daily,  for  nearly  seven  months  after  lie  had  l»e<'n  discharged 
lb  cured,  with  no  bad  etfect  and  not  the  slightest  indication  of  any  drug 
fiabit.  As  a  matter  of  fact,  I  liave  yet  to  see  the  Hrst  ease  of  opiuu) 
habit  as  a  result  of  the  use  of  this  drug  in  melancholia.  The  physician, 
however,  should  disfM'use  tlie  drug  fiimsctf  in  lliese  eases,  as  au  addctl 

Erecaution  and  for  the  advantage  iu  moral  effect.  CV>deine  in  snrucwhat 
irger  doses  is  sometimes  a  satisfactory  substitute.  I  often  atld  this 
drug  in  dcwes  of  half  a  grain  to  the  nightly  do.se  of  ehlonilamid  with 
ver>'  happy  effect.  T  have  never  used  tr.  opii  or  morphine,  finding  the 
others  mentioned  satisfactory  and  free  from  constip;iting  tendencies  or 
danger  of  a  drug  hahit.  I  have  tri(»<l  cannabis  indiea,  hut  withuut 
touch  positive  evidence  of  effect,  g(MMl  orevil.  I  have  use<l  the  bmmidcs 
of  sodium  and  potassium  occasionally  with  distinct  benefit,  esj^ecially  in 
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agitated  melancholia  with  motor  restlessness  and  excitement.  If  con- 
tinued for  any  length  of  time,  however,  the  bromides  interfere  with 
digestion  and  nutrition,  and  undoubtedly  may  aggravate  and  deepen  the 
stupor  present.  More  injurious  still,  and  even  dangerous,  are  the  alka- 
loids of  hyoscyanms  which  are  sometimes  used  to  control  and  quiet  the 
patient  in  paroxysms  of  melancholic  frenzy.  If  given  at  all,  the  physi- 
cian should  remain  with  the  patient  until  satisfied  that  no  danger  exists. 
Strychnine,  on  the  other  hand,  is  a  drug  of  very  positive  value  in  the 
treatment  of  melancholia,  particularly  in  the  convalescent  period  of 
stuporous  cases.  Although  apparently  antagonistic  in  physiological 
action,  strychnine  and  opium  may  be  given  conjointly,  with  peroeptiblv 
good  effect  from  both.  Either  the  nitrate  or  sulphate  may  be  employed, 
in  doses  varying  from  gr.  one  sixtieth  to  gr.  one  thirtieth  or  one  twentieth, 
twice  or  three  times  daily. 

Hydrotherapy  is  much  lauded  by  its  advocates  as  a  measure  of  relief^ 
the  truth  of  which  I  am  unable  to  confirm  or  deny,  never  having  given 
it  any  extended  trial.  The  skin  should  he  kept  active  of  course,  and 
cleanliness  preserve<l  by  ordinary  bathing  at  sufficiently  frequent  intervals. 
It  is  scarcely  necessary  to  call  attention  tothedesirability  of  investigatii^ 
the  status  of  all  the  viscera,  the  kidneys,  heart,  and  lungs  especially ;  ana 
in  this  connection  the  hallucinations  and  delusions  referable  tothevieoen, 
which  are  often  present,  deserve  attention.  Such  hallucinations  and 
delusions  often  have  an  important  therapeutic  significance,  analogous 
in  some  respects,  as  I  have  stated  elsewhere,  to  the  localizing  significance 
of  the  auree  in  epilepsy.  The  delusion  of  prsecordial  fear  may  be,  thoa^ 
such  is  not  the  case  with  any  frequency,  associated  with  some  cardiac  dis- 
ease. I  have  found  in  cases  exhibiting  this  delusion  with  no  demonstrable 
lesion,  but  with  a  rapid  heart  and  pulse,  with  or  without  agitation,  that 
much  symptomatic  and  perhaps  more  important  relief  may  be  obtained 
from  the  use  of  digitalis  in  small  doses,  or  of  sparteine,  which,  combined 
with  rest  in  bed,  sometimes  lowers  the  pulse  quickly  to  the  normal.  The 
toxins  of  Bright's  disease  may  cause  melancholia  which  is  perhaps  purely 
symptomatic,  but  none  the  less  actually  existent  and  demanding  toeat- 
ment,  which  should,  of  course,  have  reference  to  the  cause. 
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Defixitton. — Maiiiti  is  one  nf  the  grent  sutwlivisions  of  insanity* 
ii!  the  tfrni  is  used  to  de^rguate  those  oiises  wliirh  an-  t'liierty  chjimeter- 
.vi\  by  excitement  or  exaltation,  botli  of  body  ami  mind.  Every  ease  of 
naniu  rauHt,  therefore,  confin'm  to  the  gtnieml  definition  of  insanity, 
rliieh  is  a  disease  of  the  brain  causing  a  (ieparture  from  the  natural  or 
ordinary'  manner  of  thinking,  feeling,  and  acting. 

When  a   layman   uses  the    terms   "  lunatie,"'    '*  insane/*  "  crazy;'  or 

*' out  of  his  nn'nil,"  he   usually  means  a  mania,  Jor  tins  is  tlie  form  of 

Hnsanity  which  is  iwrhaps  most  fretjucutly  met  with  l)y  tlie  non-nrofes- 

^nonal   observer.     While  typical  wises  may  be  easily  recognized  by  a 

IM^rson  not  exjK'rt  in  mental  tlisorders,  there  are  certain  forms  of  mania 

that   are   hard   to  define  or  even   to  ileincnistrate   to  etuirts  r>f  justice. 

From  a  inHlico-lcgal  standpoint  this  is,  therefore,  one  of  the  m()st  intcr- 

Bc«.ting  ttf  all  the  forms  ui"  insanity.     To  tlic  practising  physician  it  is 

Ujtie  most  im[>ortant  of  all  t!ie  divisions  of  mental  alienation,  because  it 

B^  the  initial  disoi>ier  wfiich  often  terminates  in  other  forms  of  insanity, 

^4nd   because  it  is  more  amenable  to  treatment,  or  at   least   requires  an 

earlier  discrimination  and  a  more  ample  treatment  of  the  individual  in 

order  to  have  the  disease  run   its   nmst   favorable  course. 

This  state  of  abnormal,  continuoUN,  mental  excitement  or  exaltation, 

Hmrhich  is  the  essence  of  mania,  is  not  generally  a  painful  one,  lM?iug  in 

■this  respect  entirely  ditt'crent  from  melancholia.      In  the  main,  ptitients 

do  not  seem  to  be  distressed  by  the  disonler,  though  it  is  by  no  means 

K'uc  that  all  the  hallucinations  and  dehisions  that  accomjMiny  mania  are 
leiistirable.      Patients  having  the  milder  form  of  the  disonlcr  express 
themselves  as  feeling  well,  iH'ttcr  than  usual,  and  they  even  boast  of  the 
agreeable  s<misc  t*f  strength,  ability,  an<l  power  which  they  have. 
■     The  morbid  exaltation  usually  aiiccts  the  emotions,  the  intellect,  and 
^Iso  the   museles  of  the  bmly.     In  all  eases  there  is  a  restlessness  of 
IkhIv,  a  lack  of  self-poise,  an  inability  to  sleep,  and  the  absence  of  pttwer 
■to   H'st  accoinpanying    the    mental    jxrturbation.     In   fiict,  the   entire 
^■rganism  is  thrown  out  of  balanc*-  ;  there   is  a  want  of  co-ordination  ; 
Kht'  functions  of  the  min<l,  the  muscles,  the  glandular  system,  the  diges- 
B^ive  apparatus,  aufl  the  cmnnctiunes  of  the  body  are  disturlK'd.     In  the 
height  of  the  attack  the  patient  moves  about  constantly  and  aimlessly, 
anrl  liiH  i<leas  crowd   forwanl  for  expression  in  a  deluge  of  meaningless 
wonls. 

The  violence  of  the  attack,  its  duration,  and  the  direction  of  the  intel- 
ctual  perversion  are  elements  which  dctermin*'  the  form  of  mania  under 
snsideration.     The  simplest  divisi<m  of  mania  is  that  of  acute,   sub- 
lux 
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acute,  and  chronic,  and  under  these  terms  may  be  classified  all  forms  of 
the  disease.  A  distinction,  however,  is  made,  and  justly  too,  between 
the  types  of  the  acute  mania,  so  as  really  to  create  a  fourth  di^^sion 
called  "  simple  mania,"  which,  while  it  is  usually  acute,  is  yet  devoid 
of  the  general  characteristics  of  acute  mania  as  described  in  the  books. 

In  the  State  of  New  York,  of  the  whole  number  of  cases  of  insane 
patients  in  asylums,  273  per  1000  are  classified  as  mania.  Of  this  num- 
ber, 104  of  acute  mania,  69  of  subacute  mania,  and  86  of  chronic  mania, 
and  the  rest  of  recurrent  mania  make  up  the  list.  Manv  of  these  cases, 
indeed,  which  are  now  called  chronic  mania,  have  formerly  been  classified 
as  acute  mania,  and  the  dame  cases  may  in  the  future  pass  into  a  hopeless 
state  of  terminal  dementia,  so  that  it  is  impossible  to  give  the  rekrive 
proportion  in  numbers  of  the  various  divisions  of  this  cUsorder.  Simple 
mania  is,  perhaps,  rarer  than  the  other  /orms  of  mania,  and  is  the  one 
which  is  most  frequently  misunderstood  by  the  friends  of  the  padent 
and  by  courts  of  justice.  This  is  for  the  reason  that  there  is  often  an 
absence  of  well-marked  delusion,  which,  after  all,  is  the  only  single  test 
to  be  ^plieil  to  any  form  of  insanity. 

In  England  the  number  of  cases  of  mania  in  all  cases  of  insanitj 
admitted  into  public  asylums  is  about  35  per  cent.  In  this  oountnr, 
and  more  especially  in  this  State,  the  proportion  of  cases  of  mania  to 
the  whole  number  of  cases  admitted  to  asylums  is  about  31  per  cent. 
It  must  be  remembered  that  such  statistics  are  not  of  the  greatest  value, 
for  the  reason  that  there  is  no  uniform  classification  of  insanities  sob- 
scribed  to  by  all  alienists. 

The  older  writers  divided  insanities  into  mania,  melancholia,  and 
dementia.  With  few  exceptions  the  writers  of  twenty  years  ago  ex- 
hibited quite  the  reverse  of  this  simplicity  in  making  an  infinite  ATiriety 
of  insanities,  based  chiefly  upon  the  clinical  features  of  the  disease. 
Thus  monomania,  homicidal  mania,  pyromania,  kleptomania,  etc.  were 
the  terms  used  to  characterize  the  leaaing  delusions  of  the  maniac.  Some 
changes  also  have  been  brought  about  in  our  theories  of  the  classification 
of  manias  by  the  elucidation  and  definition  of  certain  forms  of  insanity 
as  separate  disorders  which  were  formerly  classed  among  manias,  such 
as  general  paresis,  paranoia,  and  alternating  mania. 

Some  writers  have  also,  and  with  a  good  deal  of  justice,  it  seems  to 
me,  taken  epileptic  mania  or  epileptic  insanity  out  of  the  general  class 
of  manias  and  have  described  it  as  a  disorder  by  itself. 

Etiology. — The  progress  made  in  all  departments  of  medicine  dur- 
ing the  past  few  years,  and  especially  in  our  knowledge  of  the  causation 
of  diseases  in  general,  makes  more  prominent  than  ever  the  fact  that  the 
causes  of  mania  are  obscure  and  indefinite.  This  is  the  more  to  be  re- 
gretted because  dependent  upon  this  fact  is  the  practical  problem  of  tbe 
prevention  of  mania.  There  are  many  factors  which  enter  into  the 
causation  of  all  forms  of  mania,  and  these  factors  must  be  studied  sepa- 
rately and  estimated  at  their  full  value  in  order  that  the  prognosi* 
given  may  be  at  all  correct  and  that  the  treatment  may  be  efiectual 

No  one,  however,  will  doubt  that  heredity  plays  a  most  important 
part  as  the  remote  or  predisposing  cause  in  the  production  of  mania,  as 
of  all  other  forms  of  insanity.  This  is  true  whether  we  admit  the  possi- 
bility, of  the  direct  transmission  of  the  disease,  or  w^hether  we  say  that 
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ihe  physiciil  structure  of  certain  indiviihuils,  wliile  ix^rfcct  of  its  kiml, 
is  endowed  with  less  resisting  jwiwi^r  ti>  disease,  and  that  espwiully  the 
nervous  system  of  some  nersons  nmre  than  oiliers  is  susi-eptiltlc  to  the 

P influences  wliieh   proflnee  great   exhaustion  and   distnrhance  <if  mind. 
In  either  ease  it  amounts  to  the  same  tliin<^,  anrl  statistics  may  be  limited 
to  i^how  that  ahont  30  per  cent,  of  all  eases  of  nmnia  have  a  distinct 
jhititory  of  iieredity. 

It  is  rlifficult  to  state  exactly  what  is  meant  by  the  neurotic  tendency 

ror  neurotic  inheritance,  and  yet  it  is  plain  that  certain  families  have  a 

jretiter  tendency  to  the  developuient  of  nervous  and  mental  disorders 

lian   have  ttieir  nei^hbnrs  livintr  under  a]>pareutly  similar  conditions. 

>,  also^  we  know  tluit  a  man  with  stHiud  lun<;s  i>  much  more  likely  to 

lie  of  phthisis  ii'  his  ancestors  in  any  (xmsiderable  number  have  died  of 

■Hhis  disorder.     It  is   true,  too,  that  in  certain  families  tlie  lungs  are 

strong  or  the  circulatory  apj)aratus  is  unusually  jterfccl,  thus  securing  a 

greater  avenxge  length  uf  liic  tliau  in  other  families.     In  the  sime  way, 

the  nius<;'ular  system  of  certain  families  is  mni-e  jjerfcct,  and  the  physical 

'  Bndumnee  is  greater,  than  the  average  (if  their  fellows.     And  so  the 

ttcrvons  system  of  some  families  seems  to  maintain  its  integrity  in  the 

'ttce  of  all  sorts  of  shocks,  accidents,  and  strains,  while  in  other  persons 

lesser  causes  produce  the  most  disiistrous  const^qucnces. 

This  tendency  to  a  weakness  or  instability  of  nervous  organization  is 
?n  very  early  in  life.      lrrital)le,  jMi'vish  cfiildren,  who  arc  prone  to 
come  delirious  wlicmH'er  slight  febrile  disturbances  of  childhomi  come 
i,or  who  have  convulsions  or  ont!»ursts  of  uncontrolSahle  temjK'r  when- 
ever they  are  in  ill  health,  and  who  are  unmanagealde  Ix'vond  tlic  aver- 
age child  during  tlie  little  illnesses  common  to  their  age,  are  more  likely 
to  develop  mental  disonlers  later  in  life  than  tiiose  who  do  not  show 
these  early  sym{>toms.     These  indications  are  often  of  the  most  serious 
moment.      If  the  family  physician^  keeping  in  mind  these  facts,  shouhl 
anlvi>e  in  the  education,  and  even  in  the  chwising  of  the  occupation  and 
the  kijul  of  life  generally  to  be  ted  by  such  persons,  the  mental  faihires 
viti  life  wouhl  umloubtcdiy  be  fewer  than  they  now  are. 
B      The  civil  condition  seems  to  exert  a  marked  influence  up<Hi  tlie  eausa- 
■tion  of  iusjinity  ;  thus,  it  is  found  that  a  very  much  larger  |K'rccntage  of 
Pbnmarried  jxople  Itecnme  insane  than  of  married  pe«tple.      Whetlicr  tliis 
is  due  to  tlie  conditions  of  the  emotions,  or  to  hardships,  or  to  the  re- 
-pression  of  instincts  which  are  natural,  or  to  the  grcjiter  temptations 
l^hich  beset  ctdi bates,  is  merely  a  matter  of  sjiecuhition.      It  is  un- 
boubtedly  true    that  where   the    marriage   relation  is  wholesome   and 
fpientally  agreeable  the  disci[»line  whieli  it  imymscs  ujnm  those  entotions 
which  are  nirist  tleleterious  helps  to  make  a  syniutctrieal  character. 

Egotism,  selHslmess,  <'ritelty,  want  of  control  of  temper  or  iif  the 
ap|K'tites  are  nuuv  connnouly  seen  in  men  who  live  alone.  8t>rrow  ami 
disapjxjintmcnt  are  better  endured  when  shared  by  a  faithful  com|)ani(»n. 
I  am  inclined  to  think  that  it  is  more  in  the  discipline  of  t!te  emotions 
than  in  any  physical  effect  tliat  we  must  look  for  the  cause  of  this  dis- 
parity in  mmibcr  between  the  married  and  the  unmarrictt. 

In  the  same  niteg'>r}'  of  causes  we  find  it  laid  ilown  that  civilization 
has  a  marked  influence  in  producing  insanity.     This  must,  of  course, 
taken  with  a  great  deal  of  allowance,  and,  as  in  former  cases,  statistics 
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are  hardly  reliable.     Here  come  in  the  two  factors  moral  and  physical, 
though  the  moral  factors,  it  seems,  have  some  offsets  in  this  case. 

If  in  civilized  life  the  temptation  to  certain  vicious  habits  is  greater, 
and  the  excitement  of  political,  financial,  and  religious  discussion  is 
fraught  with  danger,  it  must  be  admitted  that,  as  a  rule,  the  emotions 
and  passions  are  tar  better  controlled  by  civilized  than  uncivilized  men. 
This  is  certainly  true  as  respects  anger,  unreasoning  grief,  abject  fear, 
and  unmitigated  hatred,  but  probably  one  factor — namely,  anxiety- 
is  more  efficient  than  all  other  moral  or  mental  causes  put  together  in  pro- 
ducing insanity.  Then,  too,  there  may  be  some  fault  in  statistics,  for 
the  a])parent  increase  of  insanity  in  civilized  life  is  certainly  due,  in  part, 
to  the  fact  that  it  is  more  commonly  recognized  and  that  the  individual 
cases  are  more  generally  known.  So  of  the  predisposing  causes,  aside 
from  heredity,  very  little  can  be  definitely  said.  While  it  has  often  been 
claimed  that  the  changes  of  the  seasons  have  their  influence,  yet  this 
and  other  causes  can  probably  be  more  rationally  accounted  for  by  the 
consideration  of  the  environment  and  occupation  as  well  as  the  dietary. 

Among  exciting  causes  the  emotions  are  chief  factors  in  producing 
insanity.  One  must  admit,  however,  that  other  forms  of  nervous  disease, 
such  as  neurasthenia  and  chorea,  are  much  more  frequently  seen  as  a 
result  of  disturbed  emotions  than  are  the  pure  insanities. 

If,  however,  the  intellect  is  bright  and  the  will  rather  weak,  so  that 
sensory  impressions  are  profound  and  the  feelings  easily  disturbed,  then 
it  is  easy  to  see  how  the  emotions  may  ultimately  dominate  the  will  and 
intellectual  perversion  may  result.  Mania,  however,  is  not  so  common 
an  outcome  of  this  condition  of  dominant  emotions,  especially  in  cinl- 
ized  conditions,  as  is  the  opposite  depressing  condition  of  insanity  called 
melancholia. 

As  to  love  and  fear,  I  have  never  seen  any  cases  of  mania  that  I 
could  ascribe  to  these  factors  alone.  Continued  anxiety,  however,  of  an 
intense  sort — seen  more  commonly  in  this  country  than  in  any  other 
civilized  nation — may,  and  certainly  does,  have  a  most  harmful  influence. 
It  is  easy  to  see  how  this  may  occur.  The  emotions  have  so  much  influ- 
ence over  the  digestive  apparatus,  the  circulatory  system,  and  the  excre- 
tions of  the  body  that  general  ill  health  may  first  come  on  and  the  bodily 
powers  become  weakened,  and,  finally,  the  power  of  resisting  a  per\'aa- 
ing  anxiety  may  be  lost,  and  insanity  result  from  physical  disease,  but 
remotely  from  the  moral  cause. 

It  seems  to  be  continuous  mental  anxiety,  and  not  intermittent  periods 
of  mental  strain  and  worry,  that  does  the  most  harm.  Some  years  a^ 
I  collected  the  statistics  regarding  the  lives  of  stockbrokers  in  a  certain 
city,  and  was  surprised  to  find  that  nearly  every  person  who  lived  a 
sober  life  and  continuously  studied  the  ups  and  downs  of  the  money 
market  failed  either  mentally  or  physically  in  a  short  time — less  than  a 
dozen  years — ultimately  disappearing  from  active  life.  On  the  other  hand, 
the  men  who  were  operators  of  great  skill  and  coolness,  and  who  lived 
regularly  most  of  the  time,  but  occasionally  gave  way  to  the  drink  habit, 
and  disappeared  several  days  at  a  time  on  account  of  helpless  drunken- 
ness, lived  longer  and  had  fewer  mental  disasters.  This,  of  course,  can 
not  be  construed  into  an  argument  in  favor  of  drinking,  even  occasion- 
ally, but  was  to  my  mind  a  very  strong  indication  of  the  benefit  cominf 
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from  the  c»ccasional  complete  n-laxution  from  intense  mental  anxiety. 
Frequent  vacations  passed  in  the  wckhJ.s  or  at  tlie  seasitle  without  scKnal 
duties,  and  where,  teinporarily,  men  could  revert  as  nearly  as  possible 
to  prirnitiv*!  life,  even  for  short  jx^rinds,  would,  I  am  eonviuced,  be 
much  better.  Pmtracted  anxiety  without  rest  breaks  more  men  thati 
doe.s  hard  intellectual  effort. 

Very  few  young  men  l>renk  down  mentally  durino:  their  college  flays, 
nor,  if  they  are  well  eriuipt>ed,  <lo  they  often  break  down  mentally  in 
the  practice  of  their  professions.  The  c^ses  uf  this  sort  tluit  I  have  seen 
have  usually  been  broti^^ht  to  mental  disaster  by  attempting  to  aecom- 
plisli  wit  bout  ailcrpuitf'  preparation  or  without  onlinary  mental  endow- 
ments what  other  men  easily  aeeomplish.  Nodiing  can  be  more  certain 
than  that  the  istilated  instances  that  tlo  tH'<'ur  ^llow  a  weakness  in  the 
individual  and  the  error  of  attemjiting  tt»  tljrust  forvvatxl  such  youth.^ 
towani  posilions  they  have  not  the  mi'utal  ability  to  fill  with  honor. 

Aujouij:  the  physical  causes,  gen  end  ill  health,  from  debilitating-  sick- 
ness or  want  of  ])roper  nutrition  or  the  excessive  use  of  alcuhol,  jn'rliaps 
ranks  first.  This  is  si>  well  known  as  a  clinical  fact  that  any  attent]tt  to 
show  the  modus  ojierandi  is  out  of  place  liere.  The  steady  drinker, 
who  finds  it  necessary  to  increase  his  dnims,  is  the  <u»e  wlut  soonest 
undermines  his  health  and  endangers  his  mental  suability,  while  the 
man  who  occasionally  "sju-ees  it"  is  not  likely  to  fail  so  soon  ;  yet  this 
possibility  of  being  wholly  overc<»me  by  temptation  indicates  a  weakness 
of  chanu'ter  which  in  other  diivctions  may  l>e  as  serious  in  its  etfects  as 
is  actual  insanity.  Syphilis  also  is  a  direct  cause  in  many  cases  by  pri>- 
ducing  its  characteristie  bnun  lesions. 

The  narcotic  drugs  do  not  usually  [iroduce  any  form  of  mania,  though 
!it  is  possible  that  the  geneml  health  may  l>o  so  undermined  that  any 
form  of  insanity  may  su|>ervene.  The  chloral  habit,  which  is  not  so- 
4"oinnion  as  in  former  years,  prmluces  but  fvw  cases  of  mania.  The 
Viabit  of  taking  cocaine,  wiiich  of  late  years  has  iK'cn  steadily  iticrwising 
its  number  of  victims,  seems  to  be  a  more  dangerous  habit  tiiau  that 
■of  alcohol  or  chlond  or  narcotics  generally.  That  the  ctn-aine  habit  is 
very  s*.'ductive  and  very  dangerous  cannot  be  doubled,  !>ut  the  imtnedi- 
ate  effects  of  the  drug,  tliough  exciting  and  exhilarating  to  a  givat 
degree,  soon  j>ass  away,  leaving  a  jM:'rmaneut  state  i if  depression.  While* 
there  are  not  statistics  to  bear  me  out  in  the  assertion,  it  is  the  general 
impi-ession  that  fnrms  of  nu/ntal  depression  are  more  likely  to  be  pro- 
duced by  cocaine  than  genuine  nuuiia. 

Any  drug  in  ortier  to  prixluee  a  habit  must  give  a  jyleasurable  sen- 
sation, either  immediate  or  ivmote.  The  yielding  to  this  desir**  for 
pleasurable  sensations  slowly  luit  surely  enthralls  the  will,  and  makes 
the  victim  a  slave  to  his  emotions  and  sensjitious ;  and  just  so  far  as  he 
ceases  to  l^e  governed  by  the  dictates  of  reason  and  cous^i:'ien<'e  he 
becomes  the  prey  of  accidental  circumstances,  and  tlierefore  likely  to- 
Buccnmb  to  any  f<irm  of  nervous  i>r  mental  disorder.  This  is  not  more 
true  of  mania,  howe\'er,  than  of  other  diseases. 

The  recent  acfpiisitiou  to  our  knowledge  relating  to  the  subject  of 
auto-infection  has  been  one  r>f  the  most  striking  advances  in  internal 
medicine.  It  seems  to  me  that  many  of  the  obseure  forms  of  nervous 
diseases  which  have  heret<»f«»re  eluded  our  skill  will  be  found  to  depud 
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directly  upon  imperfect  oxidation  and  the  excretion  of  the  worn-out 
detritus  of  the  bo«y,  and  to  the  imperfection  of  that  process  of  second- 
ary digestion  which  transforms  foods  into  healthy  tissue.  To  a  less 
degree  we  shall  probably  find  that  sudden  nerve  storms  amounting  to 
mania  are  often  due  to  the  actual  poisoning  of  the  cerebral  masses  by 
the  presence  in  the  blood  of  these  toxins.  We  certainly  know  that  the 
heart  and  the  arteries  are  greatly  deteriorated  by  the  presence  of  such 
toxic  elements  in  the  blood  ;  and  it  is  not  at  all  improbable  that  changes 
in  the  cen^bral  tissue  are  produced  by  the  same  blood  conditions  that 
cause  exudation  about  joints  and  inflammatory  conditions  in  white 
fibrous  tissue.  The  benefits  of  the  bromide  salts  may  be  due  to  the 
presence  of  the  alkali  as  much  as  to  the  action  of  bromine  itself.  This 
most  interesting  phase  of  the  subject  has  not  been  sufficiently  worked 
out,  up  to  this  time,  by  those  who  have  studied  internal  medicine. 
Gross  injuries  to  the  head  which  produce  local  inflammatory  softenings, 
or  which  produce  thickening  of  the  membranes  covering  the  brain,  thus 
shutting  off  the  bloodvessels  which  come  from  them  to  nourish  the 
brain,  can  readily  be  appreciated  as  producing  mania. 

It  is  in  this  connection  that  brain  surgery,  or  {)erhap»s  cranial  su^ 
gery,  promises  the  most  brilliant  results  in  tlie  future.  Cerebral  hemor- 
rhages, while  profoundly  disturbing  the  activity  of  the  brain  and  even 
obliterating  consciousness  for  long  periods,  are  rarely  followed  br 
maniacal  attacks.     Other  forms  of  insanity,  however,  frequently  follow. 

Pathoi/)GICal  Anatomy. — It  is  probably  true  that  there  is  no  sole, 
pathological,  distinctive  lesion  of  the  brain  or  of  its  membranes  which 
we  can  say  ahvays  produces  mania,  and  which  is  never  present  without 
mania ;  and  yet  it  is  also  true  that  when  the  brain  is  examined  after 
dcjith,  there  are  some  general  and  a  few  distinctive  pathological  changes 
found  in  the  brain.  It  is  probable  that  the  ap})earance  of  the  brain 
after  death  does  not  wholly  correspond  with  the  actual  condition  during 
the  progress  of  the  disorder,  for  the  tissues  are  generally  ansmic  rather 
than  hyiK'reemic. 

The  condition  of  the  smaller  bloodvessels,  especially  of  the  capil- 
laries, is  ])erhaps  as  distinctive  as  any  of  the  lesions  observed  upon  aia- 
seotion.  The  pia  mater  sends  the  arteries  into  the  cortex,  and  they  do 
not  break  up  into  capillaries  until  they  have  reached  the  fifth  layer  of 
tlio  (rortex  close  to  the  centrum  ovale,  and  then  the  branching  of  tjie 
(•apillaries  takes  place  upward  to  the  surface  layer.  Where  these  arteries 
divide  into  capillaries  there  are  often  found  aneurj'sms  ;  and  this  is  quite 
clniractcristic  where  the  disease  has  lasted  for  a  long  time.  The  capil- 
hiries  may  show  fatty  infiltration,  and  it  is  not  uncommon  to  see  fatty 
de^enenition  also.  This  infiltration  is  a  characteristic  change,  makingtne 
bloodvessels  look  as  if  enclosed  in  an  irregularly  folded  wrapping. 

In  melancholia  the  capillaries  of  the  cortex  often  show  a  sifflil^ 
coat,  but  it  is  much  wider  and  contains  pigment  granules.  In  advaneed 
stages  of  insanity  the  change  is  agtiin  different  from  that  of  mania  m 
that  the  bloodvessels  show  an  irregular  thickening  or  callous  degenera- 
tion. The  changes  in  the  membranes  themselves  are  not  constant,  hut 
when  the  insanity  has  been  of  a  violent  nature  or  of  long  duration, 
there  are  nsnally  found  evidences  of  distended  sinuses,  with  inflamntf- 
tory  thickening  and  consequent  adhesions. 
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The  nerve  tissue  itself  in  mania  is  iiitiltrated,  so  that  there  is  often 
th«»  app'iirauw  uf  gnimilc-celi  forrnatiiiu  apprttat'hiug  yeUuw  Noftening. 
Throughout  tlie  fZ'^dy  fortrx  then-  luv  timml  capillary  hftiiorrhago?.  after 
the  .severer  attacks,  and  in  other  case.s  a  simple  exudation  here  and  there 

■  of  a  few  ix'd  corpuscles. 
These  changen  in  the  vascular  wysteni,  so  fretjuently  fimnd  in  tlie 
brain  after  mania,  are  aLsi>  aeroni[)anied  hy  altenittons  in  the  gatigliou 
eeli-s  of  the  etirtex.  The.sL'  latter  are  more  (VetpientJy  found  in  tlto 
middle  and  lower  frontal  convolutions  towanl  ttie  anterior  ^H'titnd  ccui- 
volutions.  Thir4  is  the  |M>rtion  of  the  Iji-ain  wiiich  is  nu^st  |)romineutly 
develojwd  in  men,  giving  the  litimau  brain  its  eharaetenstic  shajx:*. 
^m  If  we  distinguish  Jive  layers  of  nerve  cells  oi'  the  gray  cortex^  the 
upmost  marked  ehauges  are  found  iu  the  tliird  and  fourth  of  these  layers. 
The  contractiiMi  or  e<xigulation  of  souie  of  these  cells  seems  to  iH'cnr, 
and  this  is  seen  cliiefly  at  the  haseof  thi*  cells  around  the  nucleus  and  iji 

■  their  multi|»«tl:ir  ]>rolfir]gations,  Soinetimrs  n  fatty  infiltration  of  the  cell 
itself  ai-ound  tlie  nucleus  is  seen.  In  the  tifth  layer,  which  i>  provided 
with  multijiolar  sjaudle  cells,  these  changes  arc  not  seen  so  frequently, 
though  tiicre  is  sometimes  foiuid  exudation  of  bloo<l-<'orpuscles  to  the 
extent  that  it  murks  the  division  between  the  gray  cortex  and  the  central 
^white  verA'  distinctly. 

Anatomical  lesions,  however,  are  so  numerous  and  differ  to  sutvh  an 

lextent  that  it   is  impossible,  as   yet,  accurately   to  determine,  from   the 

lexaniination  of  the  hraiu,  the  kind  of  insanity  which  has  precjctled. 

I       The  re|«irative  processes  which  we  must  assume  to  l>e  going  on  when 

Ithe  acute  symptoms  begin  to  subside,  with  even   extensive  lesions,  may 

Ibe  removetl  or  their  ap|>earances  so  mmlified  that   the  dissections  made 

[later  fail  to  reveal  the  exae-t  condition  during   life.     Tlie  changes,  for 

|in.stanee,  in  the  vascular  system,  which  leave  a  detritus  along  tlic  lines 

[of  the  capillaries  or  actually  choke  the  smaller  blo«>dvessels,  may  dis- 

Ippear  during  the  p4?rifxl  of  eonvalescenw%  and   prohaldy  do  in  m«»st 

»se9.     The  path<il()gical  ehiinges  in  other  organs  than  the  bniin  are  not 

K)  distinctive  as  to  require  s]H'cia!    mention. 

SvMt*ToMS. — The  symptoms  of  mania  vary  to  a  great  degree,  depend- 
l€nc  n]>on  the  ty|>e  or  stage  ai'  the  4lisease.     There  are,  however,  certain 
Igcneral  symptoms  which  aceompatiy  all  forms  of  mania,  and  which  have 
fbeen  alluded  to  as  conditions  of  exaltation  or  exeitement  both  of  ImmIv 
'  !Ui<i  of  mind.     There  is  great  latitude  alsrtt<i  be  allowed  because  of  indi- 
vidual peeuliarities  or  acet)tnj>auyiug  physical  disorder.     The  age  of  the 
iTsitient,  his  swnal  ]nisiti<in,  his  cidtivation,  as  well  as  his  occupation  and 
ois  general  physical  state,  must  l>e  taken   into  account,  since  all  these 
{elements  tend  to  make  each  case  of    mania    somewhat  different  from 
every  other. 

All  cai<es  of  mania,  however,  may  natunxlly  be  classified  as  either  (1) 
rsimpic  mania,  (2)  acute  mania,  (3)  subacute  mania,  or  (4)  chronic  mania. 


(1)  Simple  Mania. 

Simple  mania  is  not  so  fiTquently  met  with  in  institutions  for  the 
^nsane  nor  in  courts  of  lusticc  as  are  the  other  forms  of  mania.  It  eon- 
rists  of  a  delusional  state  in  which  there  is  great  exaltation  of  mind  and 
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restlessness  of  body,  without,  perhaj^s,  any  fixed  delusion,  though  the 
acts  of  the  person  are  so  strange  and  unlike  his  former  methods  as  to 
mark  him  as  insane  ;  and  the  person  may  not  be  incoherent  or  be  so  far 
beyond  his  power  of  self-control  but  that  moral  suasion  may  have  a 
decidedly  restraining  influence. 

Simple  mania  may  come  on  at  any  age,  though  it  is  more  frequently 
seen  just  after  the  period  of  adolescence,  and  again  between  the  ages  of 
thirty  and  forty-five.  It  is  more  likely  to  come  on  slowly,  and,  unless 
it  passes  into  a  stage  of  acute  mania,  there  is  rarely  an  attempt  at  phy^- 
cal  violence.  The  attack  is  preceded,  sometimes  for  weeks,  by  a  condi- 
tion of  listlessness,  a  tendency  to  inattention  to  ordinary  duties,  and  by 
an  apparent  abstraction  of  mind  that  is  rather  depressing.  The  patient 
complains  of  feeling  badly,  and  sometimes  of  having  pains  in  the  head, 
and  usually  of  sleeplessness.  After  a  short  period  the  patient  become? 
restless,  impatient  of  restraint,  inclined  to  oe  talkative,  and  perhaps 
actually  does  or  talks  about  things  which  he  would  formerly  have  con- 
sidered improper,  lewd,  or  indecent  When  this  marked  muscular 
activity,  accompanied  by  a  sense  of  well-being  or  mental  exaltation, 
comes  on  suddenly  and  to  such  a  degree  as  to  be  a  decided  change  from 
the  former  condition  of  the  patient,  and  remains  for  some  weeks  or 
months,  the  diagnosis  of  simple  mania  can  be  made  without  any  more 
marked  symptoms. 

This  sense  of  unusual  well-being,  with  expansive  notions  of  import- 
ance and  elation  of  spirits,  combined  with  a  certain  levity  which  is  ofken 
paradoxical,  chiefly  distinguishes  this  form  of  mania.     During  its  course 
the  appetite  is  often  markedly  increased  or  perverted,  so  that  the  quantity 
or  variety  of  foods  taken   may  be  truly  astonishing.     The  tongue  is 
furred,  the  secretions  of  the  mouth  are  })erverted,  and  the  breath  is  veiy 
offensive,  while  the  condition  of  the  kidneys  and  bowels  is  very  sluggislL 
All  this  does  not  seem  to  be  due  to  indigestion,  but  rather  to  that  per- 
version of  all   the  secretions  which  goes  with  conditions  of  profound 
emotional  disturbance.     Even  with  this  increased  amount  of  food  and 
apjmrent  digestion,  there  is  a  steady  loss  in  bodily  weight,  which  often 
progresses  so  far  as  to  constitute  a  danger :  this  is  not  true  to  the  degree 
that  it  is  in  acute  mania,  and  comparatively  few   patients  die  in  the 
attack. 

During  this  whole  course  there  may  be  no  actual  violence  shown, 
though  it  is  usual  that  opposition  is  met  by  violent  outbursts  of  temper 
and  a  determined  resistance  which  may  amount  to  maniacal  violence. 
Tiie  tastes  of  the  jxatient  are  very  often  perverted  to  the  extent  that  he 
not  only  eats  and  drinks  things  which  he  formerly  did  not  like,  but  he 
dresses  diff*erently.  He  is  likely  to  be  slovenly,  whereas  he  may  ha\^ 
been  very  particular  in  dress,  or  he  suddenly  becomes  more  smart  in  his 
appearance,  while  he  formerly  had  been  careless.  But  the  greatest 
change  is  seen  in  his  moral  perversion,  of^n  becoming  quite  the  reverse 
of  his  former  state.  This  has  led  many  writers  to  distinguish  a  moral 
insanity  which  is  really  simple  mania  with  insanity  of  conduct,  without 
marked  delusions. 

It  is  probably  true  that  the  weak  points  of  the  normal  character  of 
the  individual  are  those  which  are  tiirust  into  prominence  in  simp 
mania,  thus  indicating  the  loss  of  mental  inhibition,  which  is  really  the 
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of  the  disorder.  Most  of  us  have  certain  tniUs  of  eliaracter 
loll  riiiLst  be  kept  iti  alx'yanco^  ami  wliioh,  if  lieM  hy  a  firm  will, 
rarely  show  tliemsclvt'?*  in  eoiKluft  or  in  sjwi  eh.  The  loss  of  this  omii- 
trol  alhiws  tht'so  ugly  traits  to  ste[>  forward  atul  to  charactfrize  both 
sp<'e*'h  and  action. 

I  I  know  of  one  ease  in  whieh,  durinj^:  the  past  twenty-four  years,  there 
have  l)een  five  separate  and  distinct  outbreaks  of  simple  mania,  such  an 
I  have  described,  cliaracterizcd  mainly  by  pernicious  activity,  exalted 
notions  nf  self-importaneCf  with  an  exa^'^erated  idea  of  her  attractions, 
and  with  a  tendencv  to  obtrude  herself  upon  the  notice  of  men,  and, 
tiimllv  to  cause  scandLd  tjf  tlie  most  dis{i<j:;rccaljle  nature  as  the  out<*ome 
nf  the  attack.     She  is  a  well-bred  woman,  yet  in   these  attacks  solicits 

[the  attention  of  men,  and  if  this  is  not  responded  to,  sluMiecusej*  |Mir- 
8005*  of  attemptinj[r  to  seduce  her,  or  of  liavinjr  made  {»ro|x>sids  of  mar- 
riage to  her,  or  of  [iavin«r  grossly  insulted  lier  in  various  ways.  Then 
the  sweetness  and  plausibility  which  ehanicterized  her  first  eflbrts 
changes  to  the  vilest  aluisc  and  the  t^rossest  misrepresentati<uvs,  often 
accompanied  by  scenes  id'  frreal  viiilence,  and  sfimetime.s  with  homicidal 
thre:its.  It  is  doubtful  wfiether  during  any  of  these  attacks  a  jury 
would  Fiave  convicted  her  of  insanity,  atul  yet  upon  her  own  statements 
during  t!ie  attack  she  would  be  a  vile,  lewd  woman  unless  her  insanity 
was  admitted. 

The  eimrse  of  the  disease  may  Ik-  modified  by  any  incidental  bodily 
ailment,  by  the  age  of  the  individual,  by  liis  environment,  and  by  his 
ine<lical  treatment.  As  a  ride,  tliese  cases  do  not  r€»cover  under  thive, 
and  often  are  prolongeil  for  six,  montlis,  even  when  a  favorable  termi- 

^  nation  is  ultimately  secured  ;  but  in  many  instances,  if  the  attack  is 
prohmge^l,  it  fwisses  into  a  more  acute  tyjK',  and  finally  into  ctitvuiic 
insanity. 

An  attack  of  sim[>lt^  mania  is  ttften  observed  to  preccih*  by  several 
years  another  an*!  jK-rhaps  a   more  st^rious  form  of  disonler;  so  that, 

[taken  as  an  indii-ation  of  the  mental  stability  of  the  individual,  such  an 
ck  must  l>e  lookcni  upon  as  one  of  the  most  gnive  character.     These 
do  not  often  eome  into  eriminal  courts^  but  often  cause  endless 
business  complications  and  litigations. 

It  has  been  observed  that  upon  the  death  of  a  wife  or  a  husband,  the 
middle-aged  survivor  frequently  develops  this  phase  of  mental  disturb- 
ance, so  that  many  ill-time<l  and  injudicious  marriages  are  the  result 
really  of  this  mental  disorder.  These  same  |>ersons,  if  they  have  wealth, 
often  markedly  change  their  habits  <>f  thrift  and  economical  living,  and 
spend  money  freely,  hivisbly,  and  foolishly. 

Thus  a  man  of  sixty,  of  fair  mental  capacity,  without  hereditary 
taint,  siicceo<led  by  his  own  industry  and  stigacity  in  accumulating  a 
large  property.  He  was  of  a  serious  turn  of  nund,  very  attentive  to  his 
religious  rhities,  tfiough  always  reckoned  as  rather  a  sharp  man  at  bar- 

i gains.  No  one,  however,  dijubted  his  honesty  or  his  veracity.  His  wife 
suddenly  tlied  under  most  distressing  circumstances.  There  was  every 
outwanl  manifestation  of  gn-at  grief  and  sincere, sormw.  Within  a  few 
months,  not  more  than  four,  however,  he  was  notieetl  to  dress  Ivetter 
than  he  had  ever  done,  to  exhibit  an  elaborate  politeness  to  his  friendg, 
which  was  foreign  also  to  his  former  custom,  and  to  give  very  largely  to 
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charitahle  enterprises  :  from  a  liiimlik'  \vor>ltip|i>er  in  the  congr 
beoanie  talkative,  mther  |Ht.shing,  arui  a  demonstrative  exhortcr. 

He  boujLrht  t?onie  tine  h^lr^es,  thongh  he  knew  nothing  atxjut  horeetl 
and  liud  never  eare*!  fur  them.      But  now  he  was  very  eritioal.     Flfotlai 
a  vahiaUle  team  for  almof^t  nothing  beeaiise  of  .some  sligl»t  defect,  huyitiB 
another  pair  witliin  a  few  days,  and  ortlered  a  rather  expensive  am 
sliowy  etpiifiage. 

He  was  iniurh  more  agreeal)le  to  liis  neig!ibors  in  this  condition  tblj 
he  had  formerly  heen,  though  lie  took  eertain  liherties  which  iHTlm|ti.li 
age  exensed  him  in  doing.     Soon  after  it  was  disjcoverxHl  that  he  ' 
making  love  to  a  |K^rsori  wliom  tie  had  known  and  cintlially  disliked i 
his  life,  ami,  notwithstanding  tlie  vigorous  protest8  of  his  family 
the  sclieming  of  his  grown-up  cliihlren   to  prevent  it,  he  roarrietl  tbo 
lady  and  begun  a  .s^jcial  career.     He  had  never  known  t^r  «-«!•♦  d  aU 
society   hefore  this. 

During  this  time  he  ate  well,  ami  did  not  show  the  nni-cnlar  rF>ti 
nes8  eouunon  tt>  these  eases,  and  it  is  not  lvn<Hvii  how  well  he  slept. 
was  the  cause  of  much  gossip,  some  slander,  frequent  misrrprescnintic 
and  a  great  deal  of  ridicule  in  the  eomuuiuity,  and  a  source  of  unr 
gated  sorrow  and  mortiticatioii  for  abmit  a  year,  when  he  past^ed  ir 
state  of  profound  dementia. 

I  have  seen  many  instances  of  this  disorder  in  young  people 
unstalile  nervous  orjitmixatious,  wlm  have  been  hard  pu.'ihed  at  ^ehodll 
wlu>  have  been  allowed  to  enter  society  too  young. 

One  case  of  a  girl  of  seventeen  who  had  a  flight  attack  of  unihiti 
chorea  interestiMl  me  very  much  seveml  years  ag<».      iShc  liail  a  VA 
unstable  nervous  organizatifm,  with  inheritance  from  her  rootherB 
strongly  predisposing  her  to  insanity.     She  showed  the  appn»ach  nf 
disease  soon  after  the  chorea  hatl  di>ap|K'aretl  by  an  undue  familial 
with   servants,  and    a  tendency  to    hxpiaciousuess   which   wa>  entif 
foreign   to  her  nature.     From  this    she  became  disoljctlient    and   if 
ligions,  though   her  up1>nnging  tuid   been  most  airefnlly  condnctetl 
pious  intelligent  jwirents.     She  became  cmrelesiJi  in  dress,  rather  inclii 
tt>  ex'iKise  her  |>erson,  and,  though  there  w^as  no  marked  ol>s<*enitj-  in  her 
conduct^  iieiug  a  full-grown  woman  this  was  extremely  mortifying. 
the  ilisease   progressed    she  exhibited    ten<lencies   that    were    still 
intolerable  to  her  fanu'ly.     She  asked  young  men  to  call  ujM)n  lier  i 
insist<'d   on  receiving  them  ;    and  itiually  visittnl  stores  an<l  Mffi<'^■<» 
tilked  lamiliarly  with  clerks  ami  employes,  inviting  them  to  her  btM 

At  ttiis  time  I  was  consulted,  and  told  the  family  that  she  must 
sechuled,  and   told   the  {witient  what  the  tendency  of  her  conduct 
She  would   pnmiise   to  flo  better,  and  when  with  her  attendant, 
always  aecom]>anied  her  out  of  the  house,  she  was  mamigejd)le.     .S»i 
times  at  bfuuc,  however,  she  wouhl    secrete   hci*^clf  for  the    pur 
causing  grt^at  alarm  in  the  InHiselutld,  and  wouhl  laugh  heartily 
she  witnessed  the  <lislress  of  mind  she  had  eaMse<l  in  her  family, 
Iiad   been  scarcliing  for  her  for  hours.     8hc  wrote  letters  of  the 
friendly,  and  even  amorous,  character  to  men  whom  she  knew  onl^ 
sight,  and  would  signal  passers-by  if  she  could  do  so  unobserved 
her  window. 

These  main  features  of  her  case  continued  forab<iut  six  montbf,  wli 
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she  recovereiJ,     She  has  remained  well   iVir  many  years,  iiml  is  now  a 
briglit,  attractive  yoiinij  woman. 

The  youngest  ai><'  I  fiave  sei'ti  was  that  of  a  boy  of  fourteen,  who 

I  first  beciinic  n',stless»  sU'eplet^-s^  excitahle,  ami  then  iinTtuina^'ahle,  l(M|ua- 
ciuiis,  profane,  obscene,  and  imtnithful.  His  eoiidiiet  st>  shm-ktHl  lils 
well-bred  j^trenti*,  and  was  riueli  a  elianj^'  from  his  ordinary  manner, 
that  they  souji^ht  adviee.  He  was  ana-inie  and  thin  of  flesh,  though  he 
had  a  voraeious  ajijK'tite.  His  fatlier  devoted  himself  to  the  care  of  thij* 
patient  for  snme  immths,  keeping  liim  in  the  ojjen  air,  and  securing  such 
exereise  as  to  pnxhife  biKJily  tatigue  and  ennseqiient  slt^p. 

In  this  case  the  prescriplion  of  a  di»g  which  should  constantly  ac- 
coni[>any  the  boy  was  most  ethcacious  in  bringing  him  Iwick  to  his  normal 

;  confiition.  This  attack  lasted  nine  month}*,  has  been  followed  by  no 
relapses,  and  the  boy  has  grown  up  a  well-cduciited,  level-headed  young 

i  man. 

Simple  mania  does  not  always  terniinafe   in    recovery,  at    Icsist  of  a 

'permanent  nature,  as  tJie  fallowing  case  will  illustrate  :  A  man  of  forty 
who  had  become  a  successful  business-man»  (^K>ssessed  of  considerable 
projKTty,  known  ils  a  conservative  man  in  business  circles,  with  a  well- 

lestublislied  character  W^t  honesty  and  business  integrity,  wiu>  was  free 
from  the  drink  habit  or  any  of  tlie  gros.s<T  vices,  Ih-eame  suddenly  im- 
presseilwith  the  idea  that  bis  business  couUl  becxtcndeil  so  as  to  control 
the  trade  in  his  line  in  the  State  of  New  York.  His  busy  season  was 
appnmehi ng.  He  executed  all  onlers  with  more  than  usual  promptneas 
and  ability.  He  made  money,  and  his  domestic  relations  were  very 
happy.  He  became  more  talkative  than  lisnal,  slept  much  less  than 
u*jual,  spent  much  of  bis  time  at  night  in  travelling  up*n  the  ctirs — 
which  he  had  not  formerly  done— and  showed  a  certain  levity,  jtK'oscness, 
and  fumiliarity  of  maimer  which  was  tpiite  unnatural  to  bim,  and  yet 
was  notvolgtir  or  disagreeable.  Indeed,  be  seemed  brighter,  more  alert, 
more  conip;inionable,  than  ever  before.  Though  he  slept  little,  he  ex- 
plained this  fact  by  saying  tliat  he  reipiired  less  sleep  than  most  men  ; 
that  his  family  were  |)eculiar  it]  that  tvgani  ;  that  he  could  sleep  sountlly 
upon  the  cars  or  in  a  carriage,  and  iit  that  way  get  all  the  rest  he  de- 
bired. 

Within  a  month  it  turned  out  that  he  had  bought  and  started  a  new 
hu.siness  in  two  other  cities,  and  that  he  was  negotiating  for  a  large  busi- 
ness in  a  third  city,  and  had  plans  f(>r  still  further  enlargement.  When 
his  family  found  this  ont  and  remonstrated  with  him,  he  was  mi>t*t 
plausii)le  in  his  arguments  justifving  his  conduct.  He  gave  instances 
ironi  the  lives  of  distinguished  men,  <juolcd  S<Tiptnreto  justify  himstdf, 
and  asserteft  that  he  hud  "grown  and  develi>j>ed,"  that  he  bad  "  raise<i 
himself  above  the  ordinary  rules  of  business  which  had  heretofore 
harapen.Ml  him,  and  that  hereafter  he  wouhl  astonish  the  community  and 
the  world  by  the  brilliancy  and  the  mstgnitiulc  of  bis  enterprises.*'  He 
was  Nvilling  to  discuss  his  private  affairs  with  everybiwly,  and  talkeil 
alKMit  his  familv  rclati<ms  to  |>«'oplc  who  were  compamtive  strangers  to 
lum.  He  was  strong  and  voluble  in  the  <hH'tritial  points  of  his  religion, 
and  yet  began  to  indulge  in  smoking,  in  drinking,  and  in  loose  expres- 
sions, am' 
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established  before  a  jury  the  fact  that  this  man  was  insane.  Indeed, 
there  was  at  no  time  any  single  delusion  which  could  be  pointed  out  as 
establishing  a  case  of  insanity,  and  yet  for  the  three  months  that  this 
thing  continued  he  was  insane,  and  suffering  from  what  we  would  term 
"  simple  mania."  On  recovery  he  had  very  little  recollection  of  the 
details  of  his  business  or  of  the  particulars  of  his  conduct.  He  has  since 
relapsed,  after  some  years  of  successful  business  life,  into  recurrent 
mania. 

While  the  causes  probably  operate  in  this  milder  form  of  mental  dis- 
order that  produce  graver  ailments,  yet  physical  deterioration  is  markedly 
less,  and,  indeed,  a  fair  condition  of  physical  health  may  be  maintained 
throughout  the  attack.  There  is  a  loss  of  flesh,  and,  if  the  excitement 
subsides  rather  suddenly,  there  is  a  good  deal  of  exhaustion  appareDt. 
But  owing  to  the  fact  that  the  nerve  storm  is  not  so  severe,  the  ingere 
are  less,  the  recoveries  are  proportionately  greater,  and  there  is  less 
wreckage  done  than  is  seen  in  a  more  violent  disorder. 

Statistics,  however,  cannot  be  found  bearing  upon  these  points, 
mainly  because  the  cases  are  not,  as  a  rule,  sent  to  asylums  or  are  not 
sent  until  the  type  is  changed  to  a  more  pronounced  one.  I  believe 
these  cases  of  simple  mania  occur  more  frequently  than  is  generally 
believed,  and  that  if  a  diagnosis  could  be  made  early,  the  attacks 
might  be  cut  short  or  the  patient  placed  where  he  could  do  no 
harm. 

(2)  AcxTTE  Mania. 

This  is  the  most  important  division  of  all  the  insanities,  for  tfie 
reason  that  it  is  more  amenable  to  treatment,  is  likely,  if  neglected,  to 
leave  the  subject  in  a  hopeless  condition,  and  is  the  most  startling  to 
the  friends  and  to  the  community. 

It  is  an  explosive  or  fulminating  type  of  disease,  characterized  by 
great  exaltation  of  all  the  bodily  functions  and  running  a  definite  course, 
generally  with  few  complications,  and  terminates  fatally  in  but  6  <>r  8 
j>er  cent,  of  cases ;  in  recovery  in  about  60  j)er  cent,  of  cases ;  and  in 
ehronic  insanity  in  about  30  per  cent,  of  cases. 

It  is  the  disease  of  youth  and  early  manhood,  and  it  not  infrequently 
seems  to  the  friends  of  the  victim  to  come  like  a  bolt  out  of  a  clear  sky. 
Its  victims  are  commonly  of  an  excitable  temperament ;  women  are  more 
frequently  attacked  than  men,  while  more  cases  develop  in  the  spring 
and  summer  months  than  at  other  seasons. 

There  are  certain  prodromata  which  are  unfortunately  overlooked  m 
many  crises  until  after  the  attack  has  asserted  itself.  These  signs  are, 
chiefly,  general  ill-health,  often  an  obscure  dyspeptic  condition  wth  de- 
pression of  spirits  and  a  sense  of  impending  danger,  accompanied  br 
sleeplessness  which  lasts  for  a  few  days  only  or,  it  may  be,  for  sevew 
weeks,  and  is  followed  by  great  excitement  of  body  and  mind,  which 
speedily  culminates  in  a  delirium  and  an  incoherence  and  a  violence 
•  which  make  it  necessary  to  remove  the  patient  to  an  asylum  at  once. 
A  few  cases  do  not  seem  to  have  this  period  of  mental  depression,  and? 
again,  a  few  cases  have  a  considerable  period  of  simple  mania  without 
delusion,  which  after  a  few  weeks  passes  into  the  violence  of  acute 
mania. 
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Acme  mania  usually  reaches  in  a  few  days  its  climax  of  violence,  in 

"^ "which  the  patient  luis  no  appreciation  of  tiis  comlition  or  stirronndings, 
has*  no  civrc  of  liis  j»ersi>n,  is  im-nliercnt,  violent,  t^houts,  tear.^  hh  cloth- 
ing, antl  attempts  to  injure  himself  by  tti  rowing  li i nisei f  against  tlie  wall  or 
furniture,  hrcaks  ordestroys  anything  lie  can  lay  his  hands  (ni,  refuses  fiMwl, 
refuses  to  sit  down  ftr  remain  tpiiet,  walks  wildly  up  and  d<>wn  gesticulat- 

■  ing,  and  retjuircB  constant  watchfulness  to  prevent  injuries  to  hlniself. 
^rhe  mind  may  be  in  too  contused  a  state,  too  chaotic  a  condition,  to 
have  any  one  deUisiou  expressed,  though  the  fear  of  poisoning,  which  is 
j«)  common  a  symptom,  may  be  persistetl  in  so  a>  to  make  the  adnunistra- 

I  lion  of  fcMul  anti  medicines  very  ditiieult  in  this  state.  Unless  this  delu- 
sional f(»<ir  of  jKHsoniug  does  exist,  the  |Mitient  is  apt  to  eat  and  drink 
voracionsly,  taking  three  or  four  times  as  much  footl  as  an  onlinary 
man,  and  digesting  it  without  diffieiilty.  Though  the  hreath  is  offensive, 
the  skin  dry  and  harsli,  and  tlie  seeretinns  foul  aiul  sluggish,  yet  this 
is  not  an  imliciitiou  of  indigestion,  nor  shoidd  it  in  any  way  interfere 
with  the  chief  object  of  treatment — nanieiy,  the  administration  of  large 
quantities  of  suitable  ftuMl. 

The  excitatifui  of  all  the  faculties  causes  such  a  disorderly  tumult 
that  incoherence  is  natural  and  definite  delusion  rare. 

Eartv  in   the  attack   there  is  frequently  a  tendency  t<j  alcoholic  or 
venereal  excesses,  while  later  ojv  uns^ieakahle  lewdness  of  conduct  and 
<?xpression  characterizes  the  condititm.     Ilallucinatiims  art^  not  freipjent, 
though  sensory  illusifuis  are  very  common,  as  are  UH-utat  iUiisions.    The 
Kpatient  acts  in  the  most  agitated  manner  a  dream  which  is  most  vivid, 
^■^jrotesque,  and  fantastic.     A  single  word  excites  a  wlu>le  tniin  of  ideas, 
which  struggle  for  immediate  expression,  and  the  sound  rtf  some  word 
in  the  att«'mpte<l  expression  sunnntms  up  an  entirely  different  tnn'n  of 
associated  ifleas,  wliicli  in  turn  crowd  tumukuously  forwanh    Thus  mean- 
ingless wt»nls  having  a  somewhat  similar  sound  are  repeated  over  and 
rover  again. 
The  following  stenogrjiphic  re|K)rt  is  a  fairly  good  exanq>le  of  the 
«peech  of  an  ai'utely  maniac^al  man  : 
{PoufuVtHfj  hU  dnur  vilh  hh  finf.)     "  I  dou*t  care  where  they  sit.     I 
Avill   he   tlien-.     He  has  been  under  the  Fnitenl  States  Government  all 
his  life,  and  never  had  a  ilay  off.     Never  been  out  of  prison.    Wish  you 
HTiever  was  born  ;  every  one.     [Sfrikhuj  rhtiir,)    Yes,  gtn^s  right  through 
^liere.     Some  of  them  people  are  just  going.     I  know  all  of  them.     No, 
I  don*t  want  to  iw  down  all  the  time.     I  am  right.     Yes.     Taking  a 
walk  around  the  Idtw-k.'* 

Another  examjile  is  given  where  there  is  more  coherence  : 

I"  I  want  an  examination  of  my  nerves  and  some  tne<licine^  and  I 
want  to  know  why  I  am  ilctained  from  my  business,  at  your  earliest 
convenience.  Because  this  stud  of  ludl,  he  sjiys  that  I  came  here  by 
force.  I  was  sunsiruck,  betmyed  and  brouglit  here.  You  will  grin  out 
of  the  other  corner  of  your  mouthy  Fred  Smith,  n<)w  remember  that  ; 
may  GimI  have  mercy  on  your  soul  !  He  is  a  damnc«l  raseal  if  there  is 
one  this  sixle  of  hell.  Have  you  got  anything  in  your  p(«'kets  for  me? 
He  has  got  my  Elgin  watch,  that  damned  rascal  has.     Why  don't  you 

nd  the  I-*onl  knows  it.     I  will 
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to  be  detained  from  my  bueinesH  for  ever.  I  can  go  out  any  day  and 
get  my  living  as  a  medical,  botanical  doctor.  That's  my  name  and  my 
nature.  I  cannot  tell  you  ray  true  name  if  you  want  to  know.  They 
call  me  everything  the  devil  can  think  of.  That  damned  rascal  has  got 
my  money.  He  will  never  get  his  just  desserts  until  he  has  hm 
pounded  by  a  cat-o'-nine-tails.  This  is  the  only  hell  God  Almighty 
ever  made.  I  don't  believe  that  Beelzebub,  prince  of  devils,  knows 
anything  about  the  misery  I  have  l)een  through  in  this insti- 
tution.    It  is  called  a  hospital.     It's  a asspital,  that's  what 

it  is.  it's  the  damnedest  place.  When  I  get  out  of  here  I  shall  prose- 
cute New  York  State  for  one  straight  million  of  dollars,  and  perhaps  for 
five  millions.  For  fifteen  or  twenty  years,  night  and  day,  I  have  been 
pounded  and  kicked  with  the  same  energy  that  a  man  would  take  a 
hammer  and  pound  a  bull  with.  Have  you  got  a  shirt  on  your  back 
with  a  pocket  in  it  ?  If  you  have,  you  have  no  business  to  wear  it.  I 
am  the  inventor  of  it,  the  shirt  with  a  pocket  in  it.  I  want  my  seat 
changed  at  the  table.  I  don't  want  that  damned  nigger  to  sit  near  me. 
He's  the  damnedest  rascal  this  side  of  hell.  If  he  ain't  the  devil  him- 
self, he's  the  devil's  own  brother." 

The  urine  and  faeces  are  frequently  passed  involuntarily,  and  the 
sensory  illusions  impel  patients  to  destroy  tneir  clothine,  to  denude  them- 
selves, and  often  to  smear  their  persons  with  filth  and  even  to  eat  their 
own  dejecta. 

The  fats  of  the  body  disappear  very  rapidly  under  this  process,  for, 
besides  the  great  muscular  excitation,  there  is  usually  a  slight  rise  of 
tem|)erature — of  from  one  to  two  degrees — and  without  the  greatest  care 
exhaustion  may  speedily  ensue.  The  first  fear,  therefore,  is  that  of 
exhaustion  and  death,  to  which,  however,  not  more  than  perhaps  7  or  8 
per  cent,  succumb.  After  several  days,  amounting  sometimes  to  two  or 
three  weeks  of  this  intense  delirious  excitement,  a  favorable  changed 
indicatetl  by  a  lessening  of  the  muscular  restlessness,  by  increased  hours 
of  sleep,  and  by  periods  of  half-appreciation  of  his  condition.  AVhen 
the  physical  and  mental  excitement  terminates  suddenly,  there  is  little 
hope  of  the  permanency  of  the  recovery,  and  a  relapse  of  the  same 
nature  is  to  be  apprehended  or  a  period  of  depi'cssion  indicating  an 
alternating  mania  or  folic  circulaire. 

If  the  case  is  to  recover,  the  delusional  condition  passes  off  without 
leaving  any  single  fixed  delusion.  So  long  as  the  mind  flits  from  onf 
fancy  to  another  there  is  more  safety  than  in  a  persistent  delusional  id^ 
of  oven  u  slight  character.  No  doubt  the  character  of  the  delusion?  ij* 
influenced  by  certain  bodily  sensations  from  which  the  patient  suffers. 
Thus,  the  idea  of  poisoning  is  suggested  by  the  jxirversion  of  the  secre- 
tions caused  by  prolonged  talking  and  shouting,  or  by  the  indigestion 
produced  by  improper  food  or  the  ravenous  and  brutish  manner  of  eat- 
ing. Or,  again,  the  notion  that  he  is  played  upon  by  electric  batteries 
— a  very  common  form  of  delusion — undoubtedly  is  suggested  by 
certain  sensations  of  prickling  and  tingling  in  the  skin  or  by  certain 
ringing  or  explosive  sounds  in  the  head.  Illusions  of  sight  and  of  hea^ 
ing  may  also  be  the  direct  result  of  intracranial  pressure,  so  that  the  rill- 
ing in  the  ears  is  interprete<l  as  being  voices — sometimes  of  friends, 
sometimes  of  spirits — directing  his  actions.     Nothing  is  more  common 
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lian  the  illusions  of  sight,  the  patient  mistaking  the  identity  of  those 
bout  him,  and  talking  to  strangers  as  if  he  had  known  them,  calling 
lem  bv  their  first  names,  often  the  names  of  his  family  or  of  friends, 
)me  of  whom  may  have  been  dead  for  some  years. 

But,  whatever  the  form  of  delusion,  whether  based  upon  the  hallu- 
Inations  or  evolved  out  of  the  acute  delusional  state  previously  de- 
rribed,  if  it  remains  as  a  single  delusion,  well  defincil,  governing  the 
ctions  of  the  |)atient,  not  improving  as  the  bodily  health  begins  to 
nprove,  then  the  ease  is  liable  to  terminate  in  chronic  mania. 

If,  after  a  few  weeks  of  excitement  as  described,  a  period  of  com- 
arative  tranquillity  ensues,  and  the  patient  becomes  indifferent  to  his 
urroundings,  and  gains  in  bodily  weight  and  in  his  power  to  sleep  at 
ight,  and  the  mind  shows  less  activity,  and  a  torpor  ensues,  then  the 
lost  unfavorable  of  all  conditions  of  insanity  may  follow — namely, 
>rminal  dementia,  that  hopeless  form  of  insanity  which  dooms  the 
iving  man  to  a  mental  death. 

These,  then,  are  the  various  methods  of  termination :  Recovery, 
bout  60  per  cent. ;  chronic  delusional  insanity  or  mania,  about  10  per 
ent. ;  terminal  dementia,  about  20  per  cent. ;  and  death,  about  8  per 
ent. 

Inasmuch  as  this  is  the  most  violent  of  all  forms  of  insanity,  it 
rould  be  natural  to  expect  that  the  damage  done  to  the  mind  and  to  the 
iidy  would  be  greater,  an<l  would  occur  more  speedily,  than  in  any 
ther  form  of  mental  disorder.  The  chief  thing,  therefore,  for  the 
eneral  practitioner  to  remember  is  that  even  a  short  delay  in  instituting 
roper  means  for  the  prevention  of  great  exhaustion  and  for  proper 
leaicinal  treatment  must  be  fraught  with  the  most  serious  eonse- 
uences,  and  that  the  method  of  the  termination  of  the  disorder  will 
irgely  be  determined  by  the  promptness  and  vigor  with  which  the  treat- 
lent  of  these  t«ses  is  begun. 

Some  years  ago  a  man  of  twenty-two  years,  a  machinist,  was  married 
1  a  small  country  town,  and  within  the  first  ten  days  afterward  was 
oticed  by  his  wife's  people,  with  whom  he  was  temporarily  living,  to 
liow  strange,  morbid  fancies,  especially  talking  of  his  unworthiness  to 
iarr\'  their  daughter  and  of  his  inability  to  supi)ort  her.  Two  or 
iree  days  later  he  stopiKnl  work,  a[)|)eared  at  the  house  in  a  very  talka- 
ive,  excited  state,  and  it  was  suggestetl  to  the  family  that  he  had  been 
linking.  1  saw  him  the  same  night  and  advise<l  his  removal  to  an 
•lylum,  his  condition  being  that  of  simple  mania  without  much  violence, 
iiling  his  friends  that  this  probably  preceded  a  most  serious  state.  The 
[Ivice,  however,  was  not  taken,  and  after  several  days  of  loud  and 
icoherent  talking  in  a  changed  and  unusual  manner,  with  loss  of  sleep, 
e  became  suddenly  violent,  boisterous,  noisy,  destructive  of  clothing, 
icoherent,  with  extreme  muscular  restlessness,  so  that  he  had  to  be 
ound  by  n)pes  and  in  this  condition  carried  to  the  nearest  asylum. 
V'ith  pn)per  care  and  management  this  excitement  subsided  in  two  weeks 
od  recoverj'  gradually  8upervene<l. 

I  believe,  however,  that  all  recoveries  from  such  violent  attacks  of 
lania  are  but  comparative,  and  that  no  person  who  has  thus  suffered — 
[>r  we  will  say  three  months — will  return  to  exactly  his  former  condition. 
leis  queer  in  some  way  or  in  many  ways;  his  disjxwition  is  changed  to 
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a  greater  or  less  degree ;  he  has  lost  his  ambition ;  or  there  is  a  marked 
cluinge  in  some  of  his  former  tastes.  None  of  these  things  alone  would 
indicate  insanity,  and  a  patient  may  be  well  and  sane,  yet  he  has  not 
reached  the  same  state  of  sanity  that  he  had  prior  to  his  attack. 

One  evening,  some  years  ago,  I  came  into  my  office  to  find  three 
gentlemen  sitting  there,  one  of  whom  was  writing  in  rather  an  excited 
or  hurried  manner  at  my  desk.     They  were  evidently  well-bred  people, 
the  gentleman  at  the  desk  being  more  than  an  ordinarily  intellectual- 
looking  man.     He  rose  a»  I  came  in  and  asked  me  if  I  was  the  doctor, 
and  said  in  a  laughing  way  that  one  of  the  three  was  insane,  and  asked 
me  if  I  could  tell  which  one  it  was.     I  replied  at  once  that  he  was  the 
insane  man,  to  which  he  took  no  exceptions,  but  at  once  began  the  his- 
tory of  his  life,  of  his  recent  trouble  with  the  firm  of  which  he  was  a 
member,  and  made  the  statement  that  he  thought  he  had  been  "  oat  of 
his  head  a  little,''  but  that  he  had  gotten  over  it  now,  and  that  his 
belief,  which  he  admitted  was  a  delusion,  that  a  distinguished  man  of 
his  acquaintance  was  about  to  come  and  assume  charge  of  his  business, 
had  entirely  left  him.    He  was  well-bred,  a  graduate  of  Yale,  and  a  very 
successful  man  ;  and,  though  his  statements  were  somewhat  exaggerated, 
yet  his  friends  in  the  main  coincided  with  what  he  said.     He  had  been 
so  violent  at  home,  for  a  few  hours  only,  that  he  barricaded  thedoorsof 
his  house,  though  he  afterward  explained  tiiat  he  had  been  threatened 
with  incarceration  in  some  institution,  and  his  books  were  in  snchastate 
that  he  must  complete  them  before  being  forcibly  taken  away  from 
home  ;   he  had,  therefore,  resorted  to  this  means.     He  made  veiy  light 
of  all  this,  and  said  he  was  glad  to  getaway  from  the  excitement  of  bis 
business,  and  that  a  good  night's  sleep  would  clear  him  up.    His  manner 
was  very  nervous ;   he  walked  rapidly  in  the  room,  was  anxious  to 
explain  small  particulars ;  he  talked  of  his  domestic  matters  in  a  way 
that  one  gentleman  rarely  talks  to  another ;   and  confessed  that  he  bad 
not  slept  for  many  nights.     I  advised  him  to  go  at  once  to  an  asylum, 
saying  to  him  that  I  believed  that  this  one  fixed  delusion — that  his  dis- 
tinguished friend  was  coming  to  take  charge  of  his  affairs — was  still 
believed    by   him,   though   concealed.     This   he   denied,   saying  that, 
whereas  he  had  once  believed  it,  he  did  not  believe  it  now.    Without  the 
evidence  of  this  delusion  it  would  have  been  impossible  to  sign  a  certifi- 
cate committing  him,  though  I  was  thoroughly  convinced  that  itwasthe 
beginning  of  an  attack  of  acute  mania,  and  told  him  so. 

The  next  morning  I  was  summoned  to  the  hotel  with  great  urgency. 
Found  him  lying  in  bed,  his  face  to  the  wall,  refusing  to  speak ;  the  fur- 
niture was  much  disordered,  and  his  friend,  who  was  a  large  and  power- 
ful man,  showed  every  outward  sign  of  having  just  emereed  from  a 
free  fight  without  honors.     He  wrote  on  a  slip  of  paper  and  handed  it 

to  me,  saying,  " (naming  his  distinguished  fnend)  will  be  here  in 

six  minutes."     Signed,  J.  C. 

I  at  onoe  said  to  him,  "  Your  delusion  has  returned,  and  is  e\fn 
worse  than  it  was  yesterday,  and  you  now  believe  yourself  to  be  Jwus 
Christ,  and  we  shall  be  obliged  to  take  you  to  an  asylum."  He  sprti^ 
from  his  bed  like  a  tiger  and  attacked  me,  though  I  was  fully  prepaid 
for  him,  and  received  him  with  such  an  impulse  from  my  own  body** 
to  stagger  him.     It  was  very  difficult  to  overpower  him.     The  police 
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alle*!,  the  |K>rter8  of  tl)e  hot<"l  assisknl,  and  he  was  dressed  and 
taken  to  an  asylura.  There  he  was  violent,  inetihereiit,  tremulous  in 
his  muscles,  VPH' restless  ;  at  times  noisy,  pmt'ane,  s\nd  ohsrene  in  sjieeeh 
for  three  weeks.     Then  lie  beejune  tran<|iiil,  Iiis  dehisiiin  iiidetl,  iinxl  he 

•  recovered  inside  of  thn>e  months.  This  man  took  tlie  troiihle  to  call  on 
me  afterward  and  to  express  hisgnitifieation  that  he  had  heen<!eidt  with 
in  a  perfectly  frank,  sineore  manner — that  no  attempt  had  iM'en  made  to 

■  deceive  or  trajoie  him  or  to  trick  him  in  getting  him  into  the  asylnni,  for 
he  remeraljered,  or  at  least  had  a  vagne  remembrance  of,  many  of  liis 
former  wonls  ami  acts. 

Aentt>  mania  rarely  runs  its  course  in  less  than  three  months,  and  it 
^^is  often  six  montlL«  ;  and  it  has  been  said  with,  I  believe,  maeh  trntli- 
^P  fulness  that  if  a  patient  dc>es  not  recover  from  aente  mania  inside  iif  six 
months,  he  will  go  a  year  ;md  a  half  at  least  withont  recovery.    I  hearti 
^^this  statement  made  early  in  my  medical  exjierience  by  a  distingnished 
^■psychologist,  though  there  was  no  reason  given  for  it,  and   I  do  not 
now  know  of  any  ivason  why  such  shonhl  l>e  the  case,  yet  in  numer- 
ous instances  has  this  statement  been   verilied. 

Acute  mania  may  attack  its  victim  at  any  age,  but  just  as  melan- 
cholia and  dementia  are  more  coniinon  in  advanced  lile,  so  tlie  state  of 
morbitl  exaltation  is  more  commoidy  s<»en  in  early  life.  Many  caseB 
occur  just  after  ptdx^rty-=in  girls  from  fifteen  to  eighteen  and  in  boys 
from  sixteen  to  twenty.  Wlrether  it  is  a  want  of  readjustment  of 
the  bodily  frtrces  after  the  establishment  (►f  new  functiims,  ur  whether  it 
is  due  to  the  fact  that  the  emotions,  which  at  this  age  undergo  a  profumid 
enlivenment,  may  so  distnrl*  the  intellectual  faculties  as  to  bring  on  this 

(exphxsion,  I  am  not  prepared  to  say. 
I  have  Si'en  many  eases  of  acute  mania  in  the  young  in  which  erotic 
tendencies  seemed  to  predominate,  and  this,  too,  in  pro}Terly  brought  up 
youths  wher<?  I  am  suiv  no  nastiness  of  mini!  or  filthy  practices  iireccdcd 
the  attack-  The  assunij>tion  that  these  erotic  expressinns  and  the  las- 
civious conduct  are  evi<lences  that  mastuHiation  caused  the  liisnrder  is 
wholly  unwarranted.  Iiuleed,  I  have  never  known  a  ease  of  irjsjinity 
that  could  be  lairly  attributed  to  this  e^inse  alone  or  even  chieHy  to  this 
practice. 

The  habitual  reprt\ssion  of  the  emotions,  which  is  an  esscuttal    juxrt 

of  go<Kl  breeding  and  which   finally  becomes  a  habit,  (hjes  not   indicate 

an  aldation  of  the  emotions^  so  that  when  insanity  ensues,  removing  the 

^^  inhibitory   power,  there  is  often  a  very  great   rebound.     The   }Kjrticular 

^bdirection  wnidi  this  emotional  excitement  may  take  may  be  determined 

^*hy  jx'culiar  bodily  sensjitions,  and  not  at  all  by  the  ]>revif>us  haltits  of  the 

|itttient.     Ah  a  matter  of  fact,  I  have  seen  tlie  most  dissipjited  and  vicious 

■  persons  in  an  attack  of  nninia  exhibit  few  lecherous  tendencies. 
In  the  severe  ca'*es,  M'bere  the  secretions  l>ecome  so  vitiated  that  fi>od 
is  refused  or  rejected,  great  bo<liIy  weakness  comes  ofj  witli  rajiid  loss  of 

k flesh,  and,  unless  nourishment  is  administered  artilicially,  so  as  to  in 
some  measure  sustain  the  strength  of  the  i>atient,  the  gravest  appre- 
hension may  be  felt. 
A  j>ersistent  diarriHca  or  dysentery  sometimes  comes  on,  while  in  a 
few  cases  ^lassive  congestion  of  the  lungs  develops  into  a  pneumonia,  and 
death  follows.     Generally,  however,  a  fatal  termination  is  the  result  of 
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extreme  exliaustiou,  the  [nilse  beooming  fa.ster  aihl  weaker,  and  at  die 
lust  a  marked    rise  of  tenif»pratiire   may  occur.      A   fatal  tenuioarion. 
usiially  results,  if  at  all,  in  the  first  or  second  month.      If  the  cour*«f  I 
the  disea.sL'   curries  tlie   jKiticiit  to  the  fifth  or  sixth   month  widioul  an?  j 
ahateiiicjit  of  symptoms,  and  if  the  Inxlily  licalth  shows  a  marked  im- 
])rovemeiit,  and  the  jMitient  Ijt'urins  to  re)jraJn  some  of  the   flesh  he  had 
formerly  lost,  the  tendeuey  of  the  disorder  is  towani  chronicity.    Tlic 
ilanjj^er  is,  us  the  excitement  subsides,  a  certain  amount  of  «»lf-o(>ntnil I 
returns,  and  the  in<'oherence  diminishes,  that  there  will  remain  eitlior»| 
fixed  delusion  or  a  delusional  state  constituting  chronic  mania. 

If  the  ease  progresses  favuraltly,  the  indications  that   recover^' U  to  j 
take  ])lace  nuiy  l>e  lm>ked  for  by  the  sectmd  montlj,  and  even  much  later  J 
in  the  lesseuinjL^  of  the  exciteuuvnt,   the   subsideuce  of  violence,  ajjd  ill 
fact  that  the  patient  ceases  to  lose  fiesh,  and  begins  to  improve  in  phvaiH 
cal  ap[K^arance,  while  the  incoherence  may  remain  and  the  illusions  cm 
tfnue,  there  is  less  violentx^  aud  an  observable  return  of  sU-ep. 

The  necessary  condition  seems  to  be  tlint  the  mental  symptom*,  ke 
jMicc  with  the  improvement  in  bodily  heidth.     As  the  improvenicnt 
tinues  then-  will  l>e  peritMls  of  (juietness,  when  the  principal   thing  to 
observeil  is  mental  didness  and  listlcssness,  which   almost  approac^ 
dementia,  aud    yet    is    not    accofnpanicd   by  its    physical    signs. 
feebleness  of  mind  is  very  characteristic  of  a|)proaching  recoveiy. 
this  state  delusions  fiide,  illusions  disap|>ear,  gocul  sleep  is  obtain+nl, 
with  it  there  continues  to  be  a  steady  improvemeut  in  the  Ixnlilv  lu-al; 
From   this  condition   of   feebleness  aud   mental  inactivity    the  fMtil 
emerges  after  several  weeks  to  resume  his  normal  mental  state. 

If  these  prtKcsses  of  convalescence  are  continued  without  rdm| 
even  though  very  slow,  wcupying  months,  even  a  year,  the  most  he 
ftil  view  uuiy  be  taken  of  the  cuse.     The  instances  of  sudden  restorat 
from  au  atlaek  of  mania  to  the  comiMiratively  normal   mental  conilitioT 
are  very  rare,  aiul  are  not  lookLnl  upon  as  favorable  for  idtimate  meotil 
stability. 

(3)  Subacute  Mania. 

Some  authorities  do  not  distinguish   this  form  of  niaioa    m  :^ll, 
wliih'  it  eudyraces  a  much  siualler  nund>er  of  cases  pro|K)rtionately, ; 
is  clearly  a  less  imjiortaut  <livision  than  cither  of  the  others,  it  has  a 
distinctive  features,  and  nuiy  propTly  be ilescril>ed  by  itself.      It  is  m< 
slow  in  its  devehvpment,  has   less   mental  excitation,  and  a  tendency 
clironicity  ;  but  there  is  less  violence  tlian  in  acute  mania,  and  rod 
more  physical  excitation  or  bodily  restlessne-ssi  than  is  seen  in  chr(»j 
mania.     It  njore  nearly  resembk'schnmic  mania,  lu^wever,  in  the  cJmr 
ter  of  tlu'  mental  symptoms  than  it  does  acute  mania.     The  iinxir 
ata  chiefly  relate  tn  the  jthysifal  condition  of  the  in<lividnal.     Th< 
are  symptoms  of  physi<'al  exhaustion  or  depression,  with  a  distur 
state  of  the  digestifui,  and  often  marked  dyspeptic  symptoms,  with 
of  sleep.     During  this  time  the  |>atient  is  sluggish  in  his  movemen 
not  so  alert  either  uu-ntally  or  physically,  and  complains  of  feeling 
about  the  head  and  in  various  parts  of  the  bcwly.     The  tongue  is  fur 
the  bowels  are  sluggish,  aud  the  skin  is  unnaturally  dry  and  liarab. 
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a  few  days,  or  perhaps  weeks,  this  is  followed  by  an  iinnatural  excite- 
ment, an  iiKTi'ased  re?<tlessiie.S8  uf  Ixxly,  and  an  t'latitm  of  fwling^s. 

PTlie  mental  symptoms  eonie  .slowly,  seeming  at  tirst  to  be  niere  exag- 
^rations  of  certain  niitnml  tmits  of  ehanieter,  wliieh,  iiiercasiiig  in 
intensity,  develop  int«t  a  delusional  state.  The  delusions  ai'e  rarely  of 
sneh  marliL^l  detrree  or  (4'  sueh  fixed  antl  lasting  nature  as  in  elironic 
mania.  As  the  de]>artiire  fnjiu  the  normal  mental  state  is  more  gradual 
^^  and  is  not  aeeoi^ipanied  l>y  sneh  viiUence,  so  the  slioek  vi'  the  onslaught 
^■i^  not  so  startling  and  is  less  easily  reeognized. 

^M  The  mind  is  very  aetive,  and  tlu'  memory  of  facts  acquired  long  be- 
^■fore  .seems  to  be  reawakened.  Many  persons  rwite  volubly  what  they 
^■had  learned  in  ehildh<KH|,  or  nrall  ectrreetly  what  they  have  heard  and 
^P  have  ap|«ir«'[itly  forgtttten  years  ago.  The  morbid  n'stlessness  of  the 
mind  somi'times  enaliles  the  |>erson  to  solve  problems  that  were  quite 
^^  irapo?^sihle  in  health  and  to  aid  in  inventions  that  are  remarkable  in 
^P  ingenuity.  The  most  striking  fact,  however,  is  the  phenomenal  feat  of 
^^  memory  so  fretjuently  ]x>rformed. 

Ilallueijiations  rarely,  if  ever,  occur  in  subacute  mania,  and  as  the 
)»redoniijnint  mental  eoneeptiuns  are  exaggerations  of  natund  tndts  of 
I'fmnieter,  sneh  as  pride,  ambition,  or  suspiHousness,  which,  white  they 

I  may  be  absurd  and  fantastical,  are  expressed  with  clearness,  the  ideas 
are  not  strictly  delusions.     There  is  (tftcn  an  exaggeration  of  vicious 
tendencies,  so  that  these  jiatients  malign  their  friends  with  great  loipia- 
cionsness,  and  at  tinies  become  actually  violent.     This  tendency  to  make 
spiteful  comments  to  tfuise  about  them,  and  to  use  their  wit — sharjwned  a 
hundrccbfuld  by  the  nuinia — to  ln.sh  their  attendants,  is  etmimon.    There 
^^  is,  nevertheless,  a  certain  amount  of  self-control,  though  sometimes  tlTm 
^Vis  lost  in  what  would  seem  to  lie  ^Kiroxysms  of  temper.     Acute  niauia 
^Beometimes  repla<a's  this  state  or  is  su|K*rimposi?d  upon  it. 
^B       In  many  cases  of  so-called   alcoholic  mania  tlie  taking  of  alcohol  is 
^^  but  a  symfttom  uf  this  disorder,  though  it  is  often  hxiked  njM>n  as  a 
cause,  and  again  as  a  distinctive  ty|>e  of  disease  itself.     Alcoiiolic  ih'lir- 
ium  is  ehameterized  by  hailucinations, and  the  withdrawal  of  the  alcohol 
^  brings  about  a  s[ieedy  change ;  whereas  if  the  condition  of  sid>acute 
^P  mania  exists,  com}>licated  by  alcoholic  excess,  the  withdrawal  of  the 
^^  stimulant  diK's  not  cure   the  disorder,  and  alcoholism  must  be  looked 
upon  as  a  symptom  only.     Gross   exhibitions   of   drunkenness  or   of 
venereal   excesses    and  gaiubling  l>v  pr*rs(U»s  of  previttuslv  goixl  habits 
I       and  of  well-<»stablished  rharacters   must  l»e   regarded  as  indications  of 
^■nmtiiacal  disturbance. 

^"  As  illustrating  <*<'rtain  of  these  jsunts  a  case  may  be  recited  :  An 
acouaint;iuce,  who  was  a  business  man^  came  to  his  store  one  morning 
ana  :isked  iIm-  ch-rks  alxMif  a  i-ertain  flretrical  ap|K^ratu^  which  he  said 
had  been  put  into  ilu- building  during  tin- night.  He  s^tid  hi- was  prest'ijt 
when  the  workmen  were  tluTc*,  and  had  seen  the  crowd  of  iK-opk'  col- 
le<'ted  fuitsidi'  and  had  heard  various  comments  by  the  passers-bv.  He 
<Hd  not  attend  to  his  business  as  usual,  but  talked  excitwlly  about  the 
l^tttore  and  frequently  peered  out  of  the  windows^  as  if  ex|)ecting  some 
^Bone,  and  asked  his  clerks  strange  questions  alwut  the  electrifal  a|qiani- 
tus.  Tie  piintcd  out  to  the  clerks  the  pcitph'  on  the  streets  who  were 
nianifestiJig  an  unusual  interest  in  his  atfuirs,  and  remarked  that  the 
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crowds  of  people  were  Unusually  large,  though  in  fact  there  were  kw 
passers-by  and  no  demonstrations  that  showed  any  interest  in  his  afiairs. 
His  physician  tried  to  persuade  him  to  go  home,  but  he  would  not,  say- 
ing, he  had  business  of  very  great  importance  that  he  must  attend  to  at 
once,  though  he  did  not  seem  able  to  state  what  the  business  was.  He 
restrained  himself  so  as  not  to  show  much  excitement,  though  his  \\^ 
and  hands  trembled  ;  but  he  showed  no  particular  depression  of  spirits. 
His  wife  said  that  for  two  or  three  weeks  he  had  been  out  of  healtn  and 
had  been  depressed  in  spirits,  and  had  asked  her  if  she  did  not  think 
"  the  neighbors  were  down  on  her,"  and  whether  she  had  not  better 
"  buy  goods "  in  a  neighboring  store  in  order  to  show  "  friendliness.'' 
He  had  slept  but  little,  often  awoke  in  the  night  and  walked  about  the 
house,  saying  he  thought  he  heard  somebody  talking  outside.  In  the 
morning  he  vomited  and  could  not  eat  his  breakfast,  looked  pale,  and 
his  hands  were  cold.     His  clerks  had  not  noticed  anything  unusual. 

On  the  evening  of  the  day  first  mentioned  he  explained  the  oocnr- 
rences,  and  stated  that  several  times  within  a  few  days  men  had  been 
about  his  house  tr}'ing  to  put  up  some  kind  of  apparatus — that  heoould 
not  state  what  the  apparatus  was  nor  connect  the  object  with  himself 
personally.  He  was  coherent,  and  the  only  change  in  his  manner  ¥8» 
his  alertness  of  mind  and  body — the  perfectly  apparent  effort  to  control 
his  emotions  and  to  state  his  case  clearly,  tie  talked  much  better  than 
usual.  He  did  not  resist  our  efforts  to  keep  him  in  the  house,  but  vns 
perfectly  docile,  though  he  had  to  be  reminded  frequently  not  to  talk  too 
much.  He  was  given  hypnotics,  and  slept  fairly  well  during  the  night 
The  next  day  he  showed  more  eagerness  of  manner,  was  more  indifferent 
to  matters  of  business,  and  begged  to  be  protected  from  certain  doctors, 
whom  he  named,  who  were  coming  to  "  open  his  skull  "  for  the  purpose 
of  removing  pain.  When  told  that  it  would  not  be  done,  he  expressed 
no  emotion,  and  did  not  refer  to  the  subject  again  in  several  hours. 

He  offered  to  give  over  his  bu.siness  into  the  hands  of  the  neighbor 
the  next  day,  saying  that  he  thought  it  would  be  conducted  better  bf 
some  one  else  than  himself.  When  the  neighbors  came  in  to  see  him, 
he  talked  in  a  perfectly  rational  manner,  and  all  they  noticed  was  that 
he  was  excited.  He  talked  about  electrical  apparatus — made  absurd 
propositions  about  his  business  to  his  wife  and  physician,  though,  when 
asked  about  figures  he  was  able  to  give  a  correct  account  He  laid  in 
l>ed  as  directed,  though  he  had  to  be  frequently  reminded  that  he  must 
not  get  up  and  that  he  had  promised  to  stay  in  bed.  He  took  whatever 
f(KKl  was  given  him,  and  when  told  that  he  was  threatened  with  some 
mental  disturbance,  and  that  he  must  exercise  his  self-control,  he  said 
that  he  would  do  it,  though  for  a  long  time  he  had  thought  he  would 
"  bring  up  in  a  lunatic  asylum." 

He  was  kept  secluded,  attention  was  given  to  his  physical  condition, 
sleej)  was  procured  by  hypnotics,  and  in  a  few  weeks  he  recovered  and 
remained  well  afterward.  I  charged  him  with  drinking,  and  he  frankly 
said  that  he  had  taken  some  alcohol  for  a  few  days  previous  to  the  out- 
break, but  that  he  had  been  depressed  in  his  spirits  and  had  the  appn^* 
hensions  mentioned  for  several  weeks  before,  and  that  he  was  not  accus- 
tomed to  taking  stimulants  at  all. 

Another  e^ise,  which  did  not  terminate  so  happily,  was  that  of  a  inaB" 
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who  was  a  broker.     His  |Ktreiits  were  notified  one  day 
of  the  hotel  where  lie  boanted    that  he  was  aetinir 


strangely,  and  a  member  of  the  family  went  to  the  town  where  he  lived 
and  induced  him  without  mneh  diHieulty  to  shut  iqi  his  bneket-shop 
an<l  go  home.  He  had  the  aj>|i"eamni'e  ot  a  iktsuii  who  had  been  tlrink- 
ing:  tfMi  much,  thongh  his  iainily  said  lie  was  not  j^ivi'ii  to  this  vice.  It 
wa-s  afterwards  learned,  however,  diat  ftir  two  or  three  weeks  he  had 
shown  some  excitement  which  was  attributable  to  alcohol,  and  tliat  he 
hail  Ix'en  given  to  sexual  exeessi's  at  the  same  time.  He  hx>ked  siek, 
his  muscles  were  trenndons,  he  was  thin  in  tiesh,  his  skin  was  pah*,  and 
it  was  with  a  j^ocwi  deal  of  eHort  (hat  he  restrained  himself  in  tiu'  office 

I  R»  as  to  sit  still  anil  answer  *juestions.      He  was  [»erl"ectly  cheerful,  said 

[he  felt  "  first  rate— K?verytliing  was  ccmiing  his  way '' — yet  he  showed 
no  regret  tliat  he  hail  been  obliged  to  leave  his  business  nor  any  anxiety 
to  get  back  to  it,  and  did  not  demur  to  the  story  which  was  told  by  his 
sister,  but  seemed  rather  pleasiMl  with  tfie  interview.  The  thumb  of 
the  right  hand  was  very  much  iullamed  in  its  whole  length,  and  the  skin 
was  gone  for  an  inch  auil  a  half  l>y  tlirce  <|uarters  of  an  inch  in  width. 
This  I  was  told  was  c-jiusetl  during  the  two  nights  jireewhng  his  return 
home  by  his  standing  on  chairs  and  bureaus  and  rul)tiing  tlie  wall  as  if 
he  were  rubbing  out  efialk-marks  on  a  blackboard.  He  made  no  other 
distiirl>anee,  and  said  lie  was  diiiug  a  large  business  in  the  stt»ck  exchange. 
He  had  not  slept  well  for  several  weeks. 

At  the  close  of  the  interview  he  sprang  out  of  the  chair  as  if  shot 
up  by  a  >pring,  and  in  a  most  exeittHl  ami  nerv*>us  manner  l>eg:in  to 
adju?%t  his  overcoat  to  go  out.  During  the  interview  he  showed  consid- 
erable self-control.  He  was  j>eriectly  coherent.  There  was  no  marked 
delusion,  th<>ugli  a  delusional  state  of  mind  was  j>erfectly  apjiarent  ;  for 
betvv<Hni  the  answers  to  ipiesttons  he  would  often  relapse  into  a  condition 
of  one  thoroughly  pri-m-cupied  in  mind.  His  lips  wouh!  move,  and  he 
was  apparently  talking  to  himself,  though  he  made  no  sound.  By  the 
expression  of  his  fnee  and  his  complacent  apftearance  and  frequent  nods 
of  sati.^faction  it  was  evi<Ient  that  he  was  in  an  exalte<l  and  flelusional 

Istate.  His  hands  ami  feet  wen'  culd,  his  head  was  hot,  his  pulse  was 
120,  his  tongue  was  thii-kly  furred,  his  breath  very  offensive,  ami  the 
pupils  of  the  eyes  were  sliglitly  dilatc^l.  I  advisi'd  his  removal  to 
an  asylum,  which  the  fiimily  refusetl.  I  then  adviseil  them  to  take 
him  home  and  secure  the  constant  attendance  of  two  }iersons  to  care  for 
him,  and  to  keep  him  in  bed  as  much  as  possible,  and  indicatetl  a 
line  of  treatment.  On  his  way  home  he  was  fpnet  enough  until  he 
met  some  Ijovs  whom  he  did  not  know,  hut  who  were  talking  and 
latighing  rather  loudly,  when  he  at  once  threw  his  hat  on  tiie  side- 
walk and  executed  a  jig,  waved  his  hands  in  the  air,  laughed  imnu>der- 
ately,  and  was  promptly  landed  in  the  pfvliee  station.  He  was  released 
and  taken  home,  where  with  jmlicious  care  he  steadily  improved.     Dur- 

l  ing  the  daytime  he  would  <tfteu  sing  an<l  whistle  or  recite  |MK*try, 
tluuigh  in  this  he  was  easily  cheeked.  He  would  go  through  the 
ntotions  of  a  baseball  game,   would  call  of!"  (piotations  of  stocks,  sell 

|pM>ls,  and  if  he  saw  a  picture  of  mnehinery  that  he  knew  about — sucli 
as  a  locomotive — he  would  at  once  imitate  as  nearly  as  possible  tlie 
motions  of  the  machinery,  making  with  his  lips  the  sound  of  escaping 
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steam,  blowing  of  whistles,  etc.  At  night  he  would  sing  or  whistle 
most  of  the  time  unless  he  was  given  hypnotics.  During  all  this  time  he 
was  easily  checked  in  any  performance  by  requests  from  his  mother  or 
father  that  he  should  stop.  He  would  answer  questions  correctly  about 
himself,  and  if  a  neighbor  stayed  but  a  few  momenta  in  the  room,  he 
would  maintain  his  gravity  and,  to  all  appearance,  his  sanity.  He  would 
lie  on  the  bed  for  hours  with. his  eyes  closed,  though  not  asleep,  with 
an  elate<l  and  pleased  expression  upon  his  face,  which  he  would  explain 
by  saying  that  he  was  thinking  of  something  funny.  He  showed  do 
violence,  and  after  three  weeks  began  to  sleep  without  hypnotics,  showed 
great  self-c<mtrol,  and,  in  fact,  seemed  to  be  recovering.  He  at€  very 
well  during  all  this  time ;  indeed,  would  take  a  meal  at  any  time,  night  or 
day,  when  it  was  brought  to  him,  but,  in  spite  of  all  this,  he  lost  consid- 
erable flesh,  and  was  scarcely  able  to  walk  at  the  end  of  six  weeks.  He 
often  manifested  erotic  excitement,  but  if  his  father  or  mother  came  into 
the  room  he  at  once  desisted  and  manifested  shame.  For  a  short  time 
he  passed  his  urine  and  fa?ces  in  the  bed.  After  two  months  he  v^-as  able 
to  walk  out  with  his  father  in  the  street,  and  began  to  gain  in  flesh,  but 
soon  became  more  sleepless,  and  developed  the  delusion  of  poisonii^, 
which  necessitated  his  removal  to  an  asylum  in  order  that  food  might  be 
administereil. 

The  fact  that  in  these  cases  there  remains  so  much  self-control  has 
often  causcni  them  to  be  classified  as  "  delirium  "  or  **  hysteria,"  or  as 
cases  of  moral  |)erversion.  The  distinction  between  tliis  and  ample 
mania  seems  to  be  that  the  latter  is  mainly  a  condition  of  loss  of 
inhibitory  power,  while  subacute  mania  is  a  true  maniacal  exaltation. 

A  large  projwi-tion  of  cases  of  subacute  mania  recover,  though  acute 
mania  may  develop  out  of  it  and  run  the  usual  course,  or  delusions  maj 
develop  and  chronic  mania  remain.  The  usual  course,  however,  is  aboot 
the  same  as  that  of  acute  mania. 

(4)  Chronic  Mania. 

Chronic  mania  is  rarely  a  primary  affection,  but  is  developed  out  of 
some  more  acute  mental  disturbance.  When  acute  mania  has  run  through 
its  ordinary  stages,  and  the  bodily  health  of  the  patient  haslieen  restored, 
and  the  violence  of  the  attack  has  not  been  sufficient  to  disorgania  the 
brain  to  the  extent  of  producing  dementia,  a  stage  of  comparative  per- 
manency of  the  disease  remains,  usually  accompanied  by  a  aelusionorby 
a  delusional  state,  and  is  called  chronic  mania.  The  patient,  having 
passed  twelve  months  in  the  condition  of  acute  mania,  has  by  many 
authorities  been  classified  afterward  as  a  case  of  chronic  mania,  unless 
the  symptoms  of  dementia  are  sufficient  to  obscure  the  mental  actinty- 

Thus  the  case  which  we  have  sjwken  of  before  may  in  time  come  to 
be  classified  as  chronic  mania,  the  division  between  the  two  designations 
being  arbitrary.  The  characteristic  feature,  therefore,  of  chronic  insanity 
is  a  well-defined  delusion,  or  delusions  which  govern  the  speech  and  the 
actions  of  tlie  individual,  and  may  be  based  upon  hallucinations  of 
either  hearing,  or  sight,  or  taste,  or  of  the  tactile  sense ;  but,  whatever 
the  basis,  it  rules  the  life  of  the  individual. 

A  man  with  chronic  mania  may  have  so  far  recovered  from  the  state 
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of  mental  excitement  or  exaltation  as  ontwaHiy  to  show  little  sij^ns  of 
mental  di*iorder  unless  the  sul>ject  of  his  delusion  is  touclied  up)n. 
Matjy  cases  are  of  gradual  development,  and  have  no  pnjnouneod  in- 
itiative of  acute  mania,  hut  settle  into  a  fixed  delusional  state  frotn  the 
subacute  attack  of  insanity.  iSoruetimes  tlie  original  disfirder  is  melan- 
cholia, ami  nut  mania  at  all  ;  hut  the  pervadiuj;  depression  (jf  mind 
having  passed  away,  and  a  single  fixed  delusion  having  tiiken  hs  place, 
chrt.inic  mania  is  thus  ileveloped  witliout  any  acute  symptoms  of  exalta- 
tion. These  are  the  crises  that  remain  i\>r  a  long  jH^riod  in  asylums  ;  or 
they  may  so  successfidty  <'f>nceal  the  delusion,  and  have  such  eontrol 
of  tliemselvcs  in  other  directions,  that  they  are  alloweii  to  remain  at 
liberty  in  the  community.  Kiit  they  are  the  most  dangerous,  perhaps, 
of  all  classL'S  of  insane  people  ;  fur  the  delusion,  which  at  one  time  has 
apparently  a  feeble  hold  upon  the  indiviilual,  may  in  conditions  of  slight 
ill-health  or  emotional  excitement  snd<len!y  become  so  pronounced  as  to 
make  the  person  violent,  incoherent  in  speech,  ami  most  determiiu'd 
in  er>nduet.  When  it  is  knnwn,  therelbre,  that  a  jMTson  is  suffering 
fnini  an  ins;ine  delusion,  utdess  the  chanu'ter  of  the  delusion  be  fixed 
and  of  a  nature  that  will  not  interfere  with  the  safety  or  the  rights  of 
other  |^»eople,  it  is  not  sife  to  allow  him  to  remain  at  large. 

In  tirder  to  constitute  insanity  a  delusion  must  be  shown  to  be  the 
,*e8ult  of  disease  of  the  brain,  and  nut  the  result  of  misinformation  or 
of  any  the(»ry.  8uch  delusi(»ns  must  tliercfore  mark  a  departiirt'  from 
health,  and  must  be  clearly  attributable  to  sickness.  Every  one  has 
delu.Hions,  and  it  is  only  when  there  is  no  other  nnison  for  the  false  belief 
than  sickness,  especially  if  this  talse  belief  is  based  upon  hallucinations 
of  hearing  or  of  sight,  that  this  of  itself  proves  the  insanity  of  the  indi- 
vidual. 

Some  years  ago  a  lawyer  brought  a  client  into  my  office  for  the  pur- 
pose of  having  me  make  an  affi<lavit  as  to  his  stinity,  upon  which  was  to 
be  liased  an  application  to  the  court  tu  have  the  committee  of  his  person 
an<l  estate  discliarged.  He  stiid  he  ha<l  always  known  the  man,  and 
while,  at  one  time,  he  had  believed  he  wiis  insane,  he  was  now  certain 
that  he  ought  to  have  the  management  of  his  own  affairs,  and  he  was 
very  anxious  to  right  what  he  considered  to  be  a  gross  wrong  to  his 
client.  I  had  formerly  known  this  patient,  and  at  once  asked  him 
whether  he  was  still  annoyed  by  having  hot  air  blown  np  his  back  at 
night  by  women  who  concealed  themselves  under  his  bed.  He  said 
"  Yes,"  and  that  when  he  got  the  chai^ge  of  his  property  he  would  bring 
such  legal  actions  against  these  conspirators  as  wouhl  effectually  punish 
them  for  his  years  of  suifering.  Tiiat  was  the  end  of  the  conference, 
the  lawyer  at  once  siiving  that  he  would  have  nothing  further  to  do  with 
the  case,  and  expressing  great  surprise  that  he  had  not  discovered  the 
man's  palpable  insanity.  I  was  jM^rhaps  more  surprised  within  a  few 
months  to  Ijc  chilled  to  testify  in  C4)urt  as  to  the  man's  mental  condition, 
aniftber  lawyer  having  tak<Ti  up  the  case.  The  man  evaded  questions 
regjinling  his  tlelusious  on  this  trial,  and  while  it  was  jR'rfectly  apparent 
to  those  wh(»  knew  him  best  that  he  still  retiiined  his  insane  notions,  his 
committee  was  discharged  and  he  was  given  the  charge  of  his  property. 

The  delusions  of  chronic  insanity  aix*  in  some  cases  most  intricate  and 
fantastical,  while  in  others  they  are  simple,  fixed  insane  beliefs.     Thus 
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in  every  asylum  there  are  some  who  assert  that  they  are  kings  or  princes 
or  great  artists,  or  even  that  they  are  the  Deity,  and  insist  upon  being 
treated  as  such,  and  consider  the  restraints  which  are  put  upon  them  as 
indignities  of  the  meanest  sort. 

Every  person  with  an  insane  delusion  is  so  thoroughly  occupied  with 
it,  at  least  for  the  greater  part  of  the  time,  that  he  is  unable  to  co-ope- 
rate with  others ;  and  this  of  course  is  the  reason  why  so  small  a  number 
of  attendants  in  an  asylum  can  care  for  violent  and  even  dangerous 
lunatics. 

In  chronic  mania  there  is  often  considerable  self-control — ^a  sort  of 
subconsciousness  of  error  on  the  part  of  the  patients — which  is  shown 
by  the  fact  that  they  can  be  better  cared  for  in  a  well-regulated  institu- 
tion without  friction  and  accident  than  in  private  life.  The  wholesome 
restraint  and  the  air  of  discipline  which  pervades  a  well-organized  insti- 
tution are  often  sufficient  to  prevent  anything  more  than  a  mere  assertion 
of  delusions  and  empty  threats  and  boasts  on  the  part  of  those  who  had 
been  most  violent  and  dangerous  at  home. 

This  condition  of  chronic  mania  must  be  distinguished  from  that  form 
of  delusional  insanity  which  has  its  basis  in  original  mental  defect  and 
is  called  paranoia,  chiefly  by  the  history  of  each  case,  for  paranoia  in 
certain  stages  exhibits  most  of  the  characteristics  of  chronic  mania  (see 
p.  842).  It  must  also  be  distinguished  from  that  kind  of  false  belief 
which  is  held  by  so  many  people  as  the  result  of  misinformation,  or  that 
want  of  intelligence  which  characterizes  many  persons  who  are  enthusi- 
astic advocates  of  some  ism.  This  is  done  by  taking  into  account  the  his- 
tory of  the  case,  and  by  comparing  the  former  sane  and  sensible  condition 
of  the  person  with  his  present  altered  condition,  due  to  some  illness,  and 
usually  having  a  fixed  point  of  departure  from  health  and  sanity. 

Chronic  mania  is,  therefore,  not  incompatible  with  comparatively 
good  bodily  health,  though  in  a  vast  majority  of  cases  there  is  evidence 
of  physical  deterioration,  a  history  of  wakeful  or  noisy  nights,  and  an 
obliteration  or  change  in  the  lines  of  expression  about  the  face  which 
indicate  insanity.  So  far  as  the  appearance  of  the  eyes  is  concerned, 
upon  which  much  stress  is  put  by  laymen,  little  can  be  said,  for,  taken 
alone,  the  appearance  of  the  eyes  of  a  maniac  have  not  a  diagnostic  value, 
and  is  rarely  relied  upon  by  experts.  Of  course  this  does  not  refer  to  any 
pupillary  changes,  which  may  indicate  more  or  less  intracranial  pressure 
or  a  condition  of  paresis. 

A  man  with  chronic  mania  may  remain  for  a  long  time  in  a  state  of 
mental  and  physical  exaltation  vnth  varying  delusions,  with  considerable 
excitement,  with  sleeplessness,  incoherence,  violence,  filthy  habits,  and 
all  those  symptoms  which  characterize  the  more  acute  form  of  mania, 
except  that  the  lapse  of  a  year  has  stamped  his  case  with  the  stigna  of 
chronicity.  On  the  other  hand,  as  before  intimated,  a  single  insane  de- 
lusion may  persist  alone,  and  the  habits  of  self-control  may  in  a  larg« 
measure  be  restored,  so  that,  excepting  upon  those  topics  upon  which  his 
delusion  bears,  he  may  talk  rationally  and  even  intelligently. 

It  is  not,  indeed,  possible  for  any  person  to  retain  his  former  poi* 
and  judgment,  even  though  the  delusion  may  be  confined  within  narrow 
limits  and  be  held  in  abeyance  by  the  patient  for  the  purpose  of  dmu^' 
taining  his  liberty. 
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I  have  kr 


for 


cnown  a  man  for  fifteen 
Ills  family,  and  is  maintaint  ' 


v\\o  had  not  been  able  to  li 


^*ears 
witti  Ills  family,  and  is  maiiitainetl  by  them,  who  has  been  eontinuotisly 
in.'^ane  and    has  delusions  of  exaltation — sontetimes  that  he  is  a  ^reat 

Ijonrnaiist  an<l  is  a  4-ontnhiitor  to  leadinjr  penndicals,  simietimes  tliat  he 
18  a  painter  or  a  s<'nljitor.  Hr  will  work,  aecordintrly,  for  months  with 
^reat  industry  and  zeai,  and  will  exhilnt  the  |mMluets  of  his  ,skill  with 
pleasnre  and  pride,  though  tliey  are  most  wTetehed  in  up|K'aninee.  He 
has  at  tiini's  thr  delusjou  tluit  he  is  a  fine  musician,  anil  then  he  bangs 
the  piano  for  hours,  to  the  distraction  of  everylKKlv  within  hearing,  and 
yet  all  this  time  he  is  perfectly  well  dressed,  attends  places  of  arnuse- 

■  nient,  jjoes  to  church,  takes  ^mrt  in  athletic  panics,  and  a  casnal  acquaint- 
ance would  not  dn^am  that  he  was  suffering  from  ehrtmie  mania.  He  is 
entirely  out  of  touch  with  the  world,  has  no  thought  of  business,  keeps 
up  no  assiK'iations  with  Iris  former  friends,  and  manifests  little  im|M»tience 
with  his  method  of  living.  He  sleeps  well,  eats  well,  and,  as  his  delu- 
sions are  always  of  a  hannless  kin«l  he  is  allowed  his  Hlierly.  This 
i  condition  followed  an  attack  of  acute  mania  in  a  yonng,  well-bred,  well- 
otUicatei^l,  level-headed  man.  Few  are  able  to  control  themselves  as 
well  as  this  man. 
The  subjoined  letter  from  a  chronic  lunatic  who  is  at  liberty  is 
chanicteristic : 


Mr. 


I 
I 


Dear  Sir^ 

The  Dorty  people  are  Bawling  around  yet,  night  and  day  I  must 

tell  you  about — -I  was  out  at — followed  by the  Bird  Voice  and  Old 

or  else  the  voice,  (for  the  Brat  Keeps  jwiee  Of  me  All  Of  the  time.) 
I  was  sitting  <uitside  of  a  Hotel.  Old and  Birdie  Old gut  up- 
stairs in  the  ^Sitting  room.     Tlie   Proprietor  of  tiie   Hotel  across  the 

Koad,  her  name  was ithi hollered  down     Many  a  time  she  lifted 

her  Shirt ,  Old  Birdie,  chirped  to  it.     1  told  her  that  many  a  time 

she  got  it  lifted,  a  langh.     I  believe  Old- lifted  her  own  shirt,  with 

the  Bald  head  a  little  while  after  that.  OKI  Birdie— =H/ame  with  her 
frightened  BirtI  Voice  ami  wanted  to  meet  me  out  twfi  or  3  miles  At 
tlie  fVmetery.  I  went,  she  was  giving  pitiful  Shrieks  all  the  way 
along  trying  to  frighten to  Marry  Her.  She  wa.s  there.  try- 
ing to  hold  her.  and  several  Other  D^s  after  that  7  or  8  mo.  she  came 
out  playing  the  H.  for  a  hlutf.     staving  Out  wet  night,  for  a  bluff". — 

and  her  sister  went  up  in  the  deal.     I  was  coming  By  (JiMible  house 

when  her  sister  eame  to  tlie  windows  with  the  B.  pretending  it  was  legi- 
timate another  old  vtticc  telling  me  that   it  was .     he  heanl  of  it. 

an<l  came  yelling  that  it  was  not  his.     The  Biggest  O.  Dis in  the 

world  ttM.»  numerous  at  present,  bad  set.  Help  to  erad  and  catch 
them  ! 


Such  i>ersons  are  liable,  however,  to  commit  sudden  acts  of  viitlence, 
and  the  liistory  of  many  homicitles  gw^s  to  show  the  fatuity  of  trusting 
to  the  apparently  harmless  natui-e  of  insane  delusions.  Society  is  so 
organizea  and  our  lives  are  so  mrmlded  hy  constant  asscK-iation  with  .sane 
min<l>  that  we  come  to  adjust  ourselves  automatically  aecortling  to  rules 
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which  in  the  main  govern  sane  minds.  Persons  with  insane  delusions 
so  thoroughly  put  out  of  joint  the  relation  of  the  individual  to  society 
that  only  those  who  know  the  form  of  delusions  can  foretell  the  acts  of 
chronic  lunatics. 

If  one  were  to  see  for  the  first  time  a  case  of  chronic  mania  in  its 
exacerbation  of  excitement,  with  its  restlessness,  incoherence,  and  \'io- 
lence,  and  have  no  history  of  the  case  at  all,  he  might  be  quite  unable 
to  determine  whether  it  was  a  case  of  acute  mania  or  one  of  a  chronic 
character.  The  history  alone  would  clear  up  this  question  of  diagnosis. 
Andj  again,  if  a  case  of  paranoia  is  presented  where  the  delusions  hap- 
pen to  be  of  an  exalted  nature,  accompanied  by  considerable  excitement, 
it  might  be  quite  impossible  to  distinguish  it  from  chronic  mania  (see 
p.  842).  ^ 

The  incoherence  of  chronic  mania  differs  from  that  of  acute  mania 
in  that  it  rarely  has  a  rhythmical  tendency,  and  that  it  shows  an 
incoherence  of  ideas  rather  than  of  words.  That  is,  there  may  be 
certain  sane  expressions  and  a  general  cohesiveness  of  sentences,  with 
occasional  lapses  into  incoherence,  as  the  following  verbatim  report 
indicates : 

"  I  told  you  that  there  were  a  great  many  men  in  the  State  of  New 
York,  both  male  and  female,  who  do  not  know  what  they  are  living  for. 
Trustworthy  American  patriots  are  perfectly  well  aware  what  they  are 
living  for.     They  obey  tne  national  laws  and  respect  the  national  gov- 
ernment.    They  were  the  words  you  told  me.     You  and  me  don't  agree 
on  that  point.     The  crib  club  and  press  gang  of  the  city  of  Utica  come 
here  any  time  in  the  day  or  the  night  to  outrage  and  brutally  assault 
the  inmates  of  this  institution,  of  which  you  are  well  aware.     Are  vou 
aware  that  Edison  was  here.     He  has  been  here  for  four  years.    I  have 
seen  him  four  years  ago  in  the  cellar  of  the  Infirmary.     August,  1892, 
I  saw  him.     He  was  looking  at  the  men  putting  up  the  electric  light 
wire.    I  heard  the  men  say  he  was  Edison.    In  the  City  of  Schenectady. 
He  paid  a  thousand  dollars  to  that  man  to  take  the  claim  of  the  chief 
magistrate  of  the  United  States  and  insult  every  member  of  the  national 
government.     I  would  not  go  around  the  block  to  tell  him  what  I  know 
about  him  or  any  other  man.     What  would  we  say  of  a  man  whowiJS 
found  with  a  bolt  in  a  place  where  he  didn't  belong?     At  the  dark  of 
the  night  with  the  bolts,  tampering  and  interfering  with  the  bank. 
There  are  nothing  to  conceal  here.    He  is  here  for  his  interest.    He  says 
he  has  interests  here.     How  do  the  cities  refuse  to  pay  him  for  that 
portion  of  his  interest  ?    The  State  have  not  refused  to  jiay  him  and  he 
has  no  business  here.     He  has  no  business  hero.     He  was  the  man  that 
I  heard  say.     I  don't  care  if  he  is  in  the  cellar  listening  to  me,  and  I 
don't  care  a  damn  where  he  is.     If  he  was  standing  there  before  me 
naked,  I  would  tell  him.     I  have  heard  that  hollering  in  the  cellar  of 
the  house.     And  with  overalls  on,  with  hands  tied  behind  their  back 
le<l  to  the  slaughter-pen.    I  have  heard  them  cry  for  their  lives.   I  have 
heard  them  in  the  basement,  and  I  heard  them  there  last  night,  and  1 
hear  them  every  night.     I  was  not  close  to  them  to  hear  what  they  said. 
I  have  heard  them  cry  for  help,  I  have  heard  them  cry  for  a  great  many 
things.    I  know  it  ought  to  be  stopped.    I  read  a  statement  a  while  ago 
about  the  Governor  of  this  State.     He  issued  an  order  to  the  sheriff  w 
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Kings!  County  for  to  prohihtt  Mr.  CV>rliett  and  Mr.  Fitzsinimons  and 
Mitclu'll.  The  sht,'riti'  of  Kin^s  Ctmnty  arti'd  iiptui  tlie  order  rt^coivi'd. 
The  jmistitiition  and  di'.scil:iti<tu  that  is  goiii*^  (►n  here,  thciv  was  nothing 
lit  ull  said  ahoiit  it.  Thitt  was  aeeonliii)::  to  hiw,  I  sup|M>se.  Hut 
ft  friendly  ctuitest  with  f<nir-unnL'C  ^h)ves  wcmkl  he  likely  tu  liankrupt 
the  State." 

There  are  certain  physical  characteristics  of  cfironic  mania  worthy 
of  mention.     Many  cases  are  seen  in  which  a  whitlow,  or  furuncle  in 
the  ear,  acute  pleurisy,  or  a  recently  lirokeu  bone  is  fduind  awidentjdly, 
no  coniplatnt  of  which  had  been  made  by  the  patient.     The  sioue  indif- 
ference to  piio  is  also  seen  in  acute  mania,  though   perhaps  less  fre- 
cpiently.     The  gravest  physical  disorders  are   often  dist^overed,  which 
under  ordinary  circumstances   must   have  been  accompanied  by  preat 
suffering:,  no  intimation  fd"  which   ha*l  ever  been  ^iven  by  the  patient. 
No  satisfactory  explanation  has  been  oH*ere<I  for  this  pheuomeuon.    The 
lowerc<l  tone  of  the  sensory  nerves,  the  exalted  Cfjuditicm  of  the  motor 
apparatus,  together  with  an  all-pervading  excitement  uf  miuil,  must  be 
taken  int(>  considenition   in  ex[>laiuing  this  cou*lition.     As  tt>  broken 
bones,  much  has  Ix^ien  written  tending  to  show  an  iuci-ease  in  the  lime- 
salts  of  these  structures,  making  them  more  friable  in  the  chronic  in.sane, 
like  those  in  old  age.     This,  I  think,  liowever,  has  never  Ix^en  snbstan- 
tiateil,  and  is  rather  put  forward  as  an  excuse  for  those  accidents  which 
^K  must  necessjirily  <M'cnr  to  insane  jwople,  whether  in  asylums  or  out  of 
^m  them.      .\  more  plausible  exphinatimi,  to  my  mind,  is  the  want  of  c(»- 
ordination  of  muscles,  the  natural  protectors  of  Ikjucs  and  joints,  so  that 
the  muscles,  acting  in  an  erratic  manner,  cause  fractures  from  slight  out- 
side violence.     However  tliis  may  be,  broken  bones  are  very  often  found 
of  which  no  true  cxplanatioit  can  l>e  given.      In  those  cases  of  mania 
in  which  tliere  is  tixed  delusion,  liaving  paroxysms  of  excitement  and 
violence  at  intervals,  and  then  subsiding  iut(»  a  more  <juiet,  delusional 
state,  the  jmtient  fretpiently  makes  the  most  mijust   cliarges  of  {ibuse 
and  violence  agjiinst  those  who  have  them  in  innnefliate  care.     This  is 
most  natund,  and  accusations  of  the  foulest  kind  are  constantly  being 
made  against  their  custrnlians  by  those  who  are  controlled  hy  delusions. 
It  has  l>een  my  experieuce  that  few<'r  accidents  <>f  a  serious  nature  tx'cur 
in  well-ifgulatetl  institutions  than  ait*  found  in  private  jiractice,  where 
the  attendants  arc  less  skilled,  though  actuated  by  the  best  of  motives. 
^_  It  is  impossible  for  any  |K*rson  to  meet  the  violent  assaults  of  chronic 
^■maniacs  with  |ierfect  self-<*ontrol,  being  thereby  aide  to  exenrise  restrain- 
^^  ing  tVu'ce  sufficient  for  safety,  and  yet  si>  ajjplied  as  Ui  do  no  harm  to  the 
patient,  unle^is  there  has  been  a  long  training  in  this  particular  kind  of 
work.     The  haufl  ot'  tiffi-ction  is  not  so  liable  to  be  applied  with  dis- 
cretion as  is  the  skilled  touch  of  the  traintMl  attendant. 
^H       The  estal>lishment  «d'  tmiuiug  s<>hfKjls  for  attendants  ujxjn  the  insane 
^■is  one  of  the  mikst  marked  advances  that  lias  been  nnide  in  recent  years 
^H  in  the  care  of  hiuatics. 

^H        Another  characteristic  of  chronic  mania  is  the  power  to  endure  ex- 

^^citement  for  long  periiwls  without  sleep.     No  sane  j>erson  can  teign  the 

maniacal  excitement  of  clironic  mania  without  exhaustion  for  such  a 

King  jKriocl  as  we  frequently  see  lunatics  endure.     The  length  of  time 

I  that  a  patient  goes  without  sleep,  or  with  but  two  or  three  hours  of 
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sleep  in  the  twenty-four,  is  a  very  important  factor  in  determining  the 
amount  of  exhaustion  and  the  amount  of  physical  deterioration  that  will 
be  found  to  accompany  the  period  of  quiescence  which  follows.  It 
seems  incredible  that  any  human  being  should  go  for  weeks,  and  some- 
times for  months,  with  almost  no  sleep  at  all,  and  yet  such  is  the  case 
in  chronic  mania  where  the  paroxysms  of  excitement  are  very  pro- 
longed. 

The  question  of  lucid  intervals  is  one  which  has  formerly  been  de- 
bated with  great  earnestness  in  medico-legal  cases,  though  of  late  years 
the  consensus  of  opinion  among  alienists  is  that  in  chronic  mania  with 
fixed  delusions  there  is  never  a  lucid  interval  so  long  as  the  mania  lasts. 
That  a  delusion  may  be  successfully  concealed  for  a  time,  and  that  it 
may  not  possess  the  same  controlling  force  at  one  time  that  it  does  at 
another  are  readily  conceded ;  but  the  only  safe  doctrine  on  this  point 
seems  to  be  that  so  long  as  insanity  exists  the  patient  must  be  consiaered 
as  at  no  time  wholly  sane.  The  chronic  maniac,  therefore,  cannot  be 
said  to  fully  appreciate  at  any  time  the  nature  of  his  acts  or  their  con- 
sequences or  the  moral  aspect  of  his  conduct. 

The  duration  of  an  attack  of  chronic  mania  must  depend  chiefly 
upon  the  age  of  the  individual,  the  amount  of  vitality  which  he  ix»- 
sesses  at  the  outset,  and  the  nature  and  violence  of  the  attack.    Manj 
persons  live  for  years  with  but  little  apparent  deterioration  in  strength, 
especially  if  the  chronic  delusional  condition  is  not  accompanied  by  fre- 
quent and  serious  exacerbations  of  excitement  and  violence.  The  average 
duration  of  life,  however,  is  very  much  shorter  than  that  of  a  pereon 
not  mentally  affected.     Gradually  there  come  on  more  enfeeblement  of 
mind,  a  lessening  of  the  physical  forces,  and  a  sinking  into  that  termiiul 
dementia  which  soon  ends  life. 

On  the  other  hand,  the  accidents  which  occur  as  the  direct  result  of 
a  maniacal  condition  are  very  numerous.  Of  first  importance  amone 
such  accidents  or  intervening  conditions  must  be  placed  apoplexy  aDa 
the  various  forms  of  meningeal  inflammations,  and  next  the  advent  of 
some  acute  disease,  so  much  more  likely  to  come  on  and  destroy  life 
because  of  the  lowered  nervous  vitality  of  the  patient.  Thus,  all  forms 
of  lung  disease,  both  acute  and  chronic,  are  very  common,  though, 
strange  as  it  may  seem,  taking  into  account  the  per\-erted  secretions 
generally  seen  in  all  forms  of  mania,  fatal  disease  of  the  liver  and  kid- 
ney is  apparently  infrequent.  The  vascular  system  is  at  fault  in  a 
large  number  of  cases,  and  possibly  this  is  due  to  the  fact  that  some 
weakness  or  disorder  of  the  bloodvessels  is  most  likely  to  precede  and 
often  to  cause  insanity. 

Persons  have  been  known  to  recover  after  long  periods  of  chronic 
mania :  though  these  cases  are  very  rare,  it  cannot  be  said  that  the 
jmtient  may  not  recover  ev^eu  after  several  years  of  sickness. 

These  great  divisions  of  mania  already  described  ought  really  to 
include  all  forms  of  the  disorder  where  the  word  "mania"  is  attached 
to  the  name.  Still,  many  authors  continue  to  describe  special  forms  of 
mania,  adopting  of  course  a  nosology  based  upon  the  clinical  features  ot 
the  case.  It  is  easy  to  see  thai  no  two  cases  of  insanity  can  be  exactly 
alike.  No  two  cases  of  mania  exhibi  t  all  the  same  symptoms,  and  yet  the 
assemblage  of  all  the  symptoms  and  the  objective  signs  of  the  SsetBi 
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vn]\  usually  establish  the  tyjje  of  disorder,  so  that  a  simple  classification 
can  Ik*  made. 

Monom/inia. — The  term  monomaoia  is  not  proi>erly  a  mania  at  all, 
iK^iiiy.xie  it  i.s  used  to  designate  a  state  <tf  mental  depression  liuvingafixed 
di'liision,  whirli  is  classitii'd  as  a  nielaiii'liolia.  The  term  in  i(s  strictest 
sense  implies  a  sinj^jle  delustun,  und  is  sometimes  used  Ut  dvnote,  not 
insiiiiity  at  all,  but  a  sjn'ri^-s  of  dogged  devotion  to  tme  idea  which  may 
not  be  a  delusion. 

Fyroinnnia  has  iK^en  deserilM"<l  alone,  Imt  is  really  a  subacute  or 
chronic  form  of  disease,  with  a  dclusiiin  which  gives  a  constant  tendency 
to  set  fireri.  Tliis  can  in  no  way  be  eallcd  a  s<'[Kiirate  ty[M'  of  disease, 
some  sensor)'  disturbance  nr  halltieinatiMU  ontinarily  giving  direction  to 
the  tlisease. 

Kleptomanhi  is  the  term  ordinarily  applied  to  persfjns  who  are  in 
good  social  position  and  who  are  found  to  Im?  inclineti  to  |)ilter  small  and 
imimportant  trifles.  I  have  studied  several  such  cases  occnrring  in 
young  [people,  and  have  fountl  them  mentally  defective  in  other  ways,  so 
that  1  shouhl  siisix'ct  a  case  t%'[  sti-ealled  kleptmnania  in  a  very  young 
pc*rs»>n  to  Ije  one  of  jKiranuia.  There  is  nothing  about  any  of  these  cases 
that  suggests?  the  name  mania.  In  older  jx-rsons,  where  the  tendency  U) 
pilfering  is  discovere<l,  1  have  always  found  it  due  to  a  rather  Iwisc  con- 
ception of  moralit)%acc()ni]>anicd  l)ya  desire  for  an  uiuisiial  excitement : 
other  stimulants  to  pnulnce  a  new  senstilion  having  been  tried,  this  im- 
morality was  ('ujoyed  until  after  its  discovery.  I  do  not  think,  there- 
fore, tiiat  it  can  possibly  come  under  the  general  description  of  mania 
whenever  found,  unless  the  individual  is  acting  under  some  w<'Il-detined 
delusion,  and  then  the  mania  can  Iw  easily  classifietl. 

Homicidal  maniti  was  a  tenu  that  came  into  nsc  when  tnoral  insan- 
ity and  morbid  impulse  were  discussed  as  entities,  a(mrt  from  their 
as.sociation  with  some  well-defined  insanity.  The  term  would  prol>- 
ably  never  have  been  brought  into  use  by  medical  ui(*n  but  fiu*  the 
raeilico-legid  asiK'cts  of  certain  cases  that  could  thus  be  conveniently 
designated. 

When  a  man  has  a  delusion  that  he  is  persecuted  or  that  he  is  about 
to  be  killed,  or  when  he  has  an  hallucination  of  hearing,  and  the  voice 
din'ctii  him  to  slay  his  neighbor,  or  when  the  paroxysms  of  ntaniacal 
excitement  and  turbulent  restlessness  intjx'l  him  to  seize  and  throttle  an 
attendant,  in  none  of  these  wises  can  the  man  be  said  to  snf!*er  from  a 
distinctive  form  of  insinity  which  is  Ix'yon^l  the  simjvlc  classitication 
mentioned.  It  is  not  worth  while  to  multi|ily  terms.  The  fjict  is,  that 
in  chronic  delusional  insiinity  or  chronic  mania,  as  it  is  called,  if  a  name 
must  Ixi  given  to  each  sc[Kinite  case  acted  uimiu  by  an  extniordinary 
delusion,  we  should  have  ahuost  as  many  suIkH visions  of  mania  as 
there  are  [nitients. 

Sui'f/irfff  mania  has  been  descril>ed  as  a  special  forn»  of  disnnlcr, 
though  it  in  no  way  «liffcrs  fmrn  an  ordinary' acute  raaniajand  it  usuallv 
runs  a  course  like  acute  mania. 

Puerperal  mania  has  also  been  deserlbed  by  itself,  but  it  is  commonly 
a  subacute  mania,  which  has  jK^-liaps  more  frequent  hallucinations  of 
sight  and  hearing  than  is  seen  in  the  m*dinary  run  of  this  di.Mjnler. 
More  rarely  it  is  of  an  acute  type,  but  in  any  case  it  may  be  classified 
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under  the  forms  def?cribed,  and  its  course  and  termination  are  veiy  much 
like  the  disorder  arising  from  any  other  cause. 

Folie  Ch'culaire. — Ttiere  is  one  form  of  insanity  which  is  as  much  a 
mania  as  it  is  a  melancholia — that  condition  of  alternation  of  exaltation 
with  depression  for  longer  or  shorter  periods  which  forms  a  distinctive 
type.  The  classification  adopted  in  New  York  at  least,  and  in  this  country 
generally,  includes  alternating  mania  as  a  distinctive  form  of  disease. 
This  lias  also  been  described  for  many  years  as  folie  circulaire.  While 
this  is  not  strictly  one  of  the  manias,  it  ought  to  be  mentioned  in  this 
connection  to  distinguish  it  from  the  common  manias.  The  onslaught 
is  about  the  same  as  that  of  subacute  mania,  being  preceded,  for  a  Few 
days  or  even  weeks,  by  a  feeling  of  general  indisposition,  some  slight 
physical  depression,  such  as  would  accompany  dyspepsia,  a  partial  loss 
of  sleep,  and  a  general  depression  which  is  succeeded  by  a  mental  exalta- 
tion, physical  excitement,  bodily  restlessness,  loquaciousness,  irritability 
of  temper,  etc.,  which  ordinarily  characterize  the  onslaught  of  acute 
mania.  The  attack  runs  for  two  or  three  months,  sometimes  longer, 
like  a  subacute  mania — sometimes  disappears  in  one  night,  the  patient 
awakening  without  any  expansive  ideas  and  apparently  sane  and  pe^ 
fectly  natural. 

The  sudden  termination  of  the  period  of  exaltation  is  the  one  thing 
that  is  most  strongly  diagnostic  of  a  relapse.  The  period  of  Quiescence 
and  of  apjmrent  recovery  is  followed  in  a  few  days  by  great  oistpesp  of 
mind,  depression  of  spirits,  and  all  the  characteristics  of  acute  melan- 
cholia. During  this  interval  the  patient  bemoans  his  fate,  begs  (or- 
giveness  for  his  indiscretions,  says  he  alone  is  accountable  for  the 
distress  of  himself  and  his  family — that  he  has  ruined  his  business,  and 
that  he  has  sinned  against  God,  and  often  attempts  suicide  early  in  the 
attack.  After  two  or  three  months,  or  even  longer,  of  this  mental 
depression,  he  suddenly  rebounds,  often  in  a  night,  awakening  some 
morning  to  find  himself  again  cheerful,  happy,  complacent,  and  in  a 
natural  mental  state.  This  is  succeeded  in  a  few  days  by  another 
peri(xl  of  mild  maniacal  excitement,  completing  a  circle  of  alternating 
mania  and  melancholia  often  within  six  or  eight  weeks.  The  initiative, 
I  think,  is  more  frequently  a  state  of  depression  which  follows  sonic 
business  loss,  some  bereavement,  some  prolonged  condition  of  bodily 
ill-health,  or  fatigue  from  too  close  application  to  business. 

It  is  sufficient  thus  to  point  the  main  characteristics  of  this  disorder, 
which  might  be  mistaken  for  a  simple  mania,  and  which  can  only  be 
diagnosed  as  alternating  by  the  history. 

Complications  and  Sequels  of  Mania. — Mention  has  already 
been  made  of  certain  complications  that  may  arise,  the  most  notable  of 
which  are  due  to  the  weakened  condition  of  the  vascular  system,  and 
which  give  rise  to  sudden  apoplexies  more  or  less  serious.  The  siropj* 
hemoiTliagic  infarctions  which  frequently  occur,  especially  in  chronic 
mania,  may  produce  suddenly  an  unconscious  stertor  and  collap* 
threatening  immediate  death.  If  a  reaction  sets  in  within  a  day  or 
two,  however,  and  the  temperature  does  not  rise  more  than  one  or  two 
degrees,  the  patient  may  recover.  Such  a  Iiemorrhage  is  not  so  WJ 
to  occur  in  the  motor  centres. 

There  is  less  paralysis  following  than  is  usually  seen  when  snco 
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symptoras  occur  in  persons  previously  sane.  There  is  a  Hubsideuce  «>f 
the  acute  nianiac:il  syiiiptnm.s  after  siiHi  an  amdcnt,  ami  not  inrrc- 
cjuently  \\w  vva^  tuke.s  a  moro  iavimihle  tuni  uttrr  it. 

A  marked  iiistaiiee  nf  this  sort  fK^eiirrwl  in  a  man  of  forty-Kve,  who 
durin*;  an  attack  of  stubucute  maina»  with  varying  dcbisious,  great  rest- 
lessiu'ss,  and  an  exaltation  of  all  the  Ixxiily  jiowers,  suddenly  fell, 
api^Kirently  apoplectic,  with  a  sntfuscd  face,  uitnost  iinjx'rccptible  pidse, 
labore<l  breatiiing,  and  all  the  symptonisi  that  denoted  approaehinjjj  dis- 
solution. His  friends  were  sent  for,  and  after  wateJiin^i:  at  his  bedside 
for  two  or  three  days  he  i;:ra<lually  imj^rovtHl,  and,  though  he  was  uncoii- 
s«'ious  nearly  a  week,  he  n-eovcred  frf«iu  his  insanity  without  any 
mnilysis.  Much  more  frerpienlty  the  apoplectic  condition  ternnnates 
in  deuthf  very  rarely  in  hcmt]>lcg(a  or  i«iraplegia. 

An  acute  infectious  disease,  like  typluml  fever,  dysenten',  or  er}-sip- 
elas,  coming  on  in  a  esise  of  acute  mania  is  likely  tt>  prove  fatal ;  but  if 
any  of  these  conditions  o^-eur  in  chnaiic  mania,  and  the  patient  has  a 
fair  amoont  of  strength  so  us  to  weather  the  disease,  his  sanity  may 
be  restorerl. 

I  have  witnessed  one  epidemic  of  dysentery  among  the  insane  that 
seemed  to  1m?  a  means  of  restoring  a  number  of  chronic  maniacs  to 
health.  The  acnte  lung  disease  whicti  a]n>ears  dnring  the  course  of  any 
fomi  of  mania  can  often  be  detected  only  by  the  physical  signs,  the 
rational  symptoms  being  entirely  absent. 

These  dtsonlers  do  not  seem  to  j>riHluec  the  s;»me  favoralde  results 
upon  chronic  mania  that  tlie  acute  infectious  disordei-s  have  in  s(tme 
cases.  Tuln-rcutosis  is  very  common  as  an  accompaniment  of  chronic 
instmity,  ami  ca.nses  death  in  a  large  unmlter  of  c:ise.K. 

DlACJNosis  «)P  ^^.\^■IA. — It  is  not  diilienlt  t<»  make  a  corix'ct  <hagm>sis 
"when  brought  to  a  typical  case  of  insanity  having  a  <leiinitc  liistury.  It 
is  <piite  another  thing,  however,  U>  distinguish  some  of  the  mihler  fonns 
of  mania  from  exaggerated  eccentricity,  irom  alcoholic  p^jisoning,  from 
delirium  due  U^  toxic  conditions,  and  from  simulating  or  feigning  by 
those  who  desire  to  avf>id  the  consenuence  of  criminal  acts.  In  most 
cases  the  ini|H)rtant  thing  to  consider  is  the  mimite  history'  of  the 
jwtient's  lite,  his  onlinary  uiethtKls  of  doing  business,  his  relation  to  his 
family  an<l  to  the  <ititside  world,  as  well  as  his  hereditary  tendencies  and 
his  physical  ailments. 

In  simple  mania  and  in  subacute  mania  the  judgment  must  l)e  made 
up  almost  entirely  from  such  history.  Ex|K'rtncss  in  this  field  is 
shown  as  much  in  the  painstaking  inethrMt  by  which  the  history  is 
elicited  as  it  is  in  the  ability  to  fornt  a  correct  jutlgment  n|>on  a  group 
of  isolate<l  facts.  There  are  certain  pecrtliaritJes  in  tin*  manner  of 
every  man  with  an  nnljalanced  mind  tliat  are  hard  to  describe,  l)ut 
impress  the  examiner  very  forcibly,  diief  among  these,  perhaps,  we 
may  speak  of  the  unnatural  alertness  and  rtwliness  to  volunteer  unne- 
ccsinar)*  information,  a  quickness  to  respond  to  what  seems  to  him  the 
slightest  intimation  of  mental  nnsonndness,  and  an  insistance  in  arguing 
the  ease  with  tireless  energy. 

Next  comes  the  tendency  to  gather  np  and  dilate  upon  unimportant 
trifles,  and  in  doing  so  to  lose  sight  of  (he  significance  rjf  overt  acts  or 
of  extmordi nary  conduct  which  have  chiefly  impi*esse<l  sane  minds  about 
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him.  The  assertion  that  he  feels  better  than  usual,  that  he  is  in  excel- 
lent health,  and  that  nothing  is  the  matter  with  him,  made  with  an 
air  of  exalted  complacence,  is  characteristic  of  the  simpler  forms  of 
mania. 

In  the  absence  of  positive  delusion,  which  alone  can  determine  the 
case  definitely  without  the  aid  of  other  symptoms,  we  must  seek  for 
that  j)eriod  in  life  when  the  decided  departure  from  health  was  observed, 
accompiinicd  by  a  marked  change  in  tne  patient's  manner  and  method 
of  talking.  This  can  usually  be  done  ii  the  search  is  made  intelli- 
gently ;  and  it  is  absolutely  necessary  to  do  this,  and  to  compare  the 
former  sane  condition  with  this  altered  mental  state,  in  order  to  make  a 
jK)sitive  diagnosis. 

Then,  too,  certain  toxic  agents  produce  a  delirium  which  is  bard  to 
distinguish  from  some  forms  of  mania.  Alcoholism  is  more  frequently 
mistaken  for  mania  than  any  other  state.  Here,  again,  the  history  is 
of  prime  importance,  and  the  want  of  symmetry  of  all  the  symptoms 
which  go  to  make  up  a  case  of  mania  must  be  observed.  Thus,  the  de- 
lusions, hallucinations,  and  illusions  arc  apt  to  be  seen  in  a  case  of  alco- 
holism without  the  accompanying  excitement,  making  up  a  picture  which 
is  not  easily  harmonized  with  any  one  form  of  mania,  being  rather  an 
aggregation  of  symptoms  of  various  forms  of  insanity  combined  in 
one.  Great  depression  of  spirits  like  melancholia,  with  profuse  weep- 
ing unlike  melancholia,  alternating  with  periods  of  exaltations  wthm 
the  same  day,  accompanied  by  delusions  and  hallucinations,  with  a  thick- 
ness of  speech  peculiar  to  paresis,  may  be  seen  in  alcoholism,  but  not  in 
any  form  of  mania. 

The  various  forms  of  delirium  may  usually  l>e  distinguished  by  the 
excessive  rise  of  temperature  due  to  well-defined  bodily  disease  accom- 
j>anying  it.  The  temperature  is  not  raisetl,  at  least  to  any  perceptible 
degree,  in  the  milder  forms  of  mania,  and  it  is  only  in  acute  ana  vio- 
lent manias  that  the  temj>erature  is  raised  one  or  two  degrees.  Such 
a  j)atient  would  not  be  easily  kept  in  bed  or  even  managed  without 
physical  restraint,  while  a  delirium  that  would  simulate  insanity  at  all 
would  have  a  much  higher  temperature  even  though  the  patient  could  be 
safely  cared  for  in  bed. 

"  Delirium  grave  "  is  a  sickness  which  ought  not  properly  to  be  in- 
cluded among  the  manias,  and  yet  it  starts  like  a  sudden  and  violent 
attack  of  mania,  usually  in  a  person  of  enfeebled  health.  Its  course 
is  short,  the  patient  rarely  surviving  more  than  a  week,  and  the  tem- 
perature is  high  from  the  first,  and  gradually  increases  with  a  feeble 
and  rapid  pulse  until  death  supervenes.  This  cannot  be  distinguished 
from  the  most  acute  mania,  except  j)erhaps  by  the  temperature,  and  also 
by  it.s  rapid  progress  and  speedy  termination.  The  loss  of  flesh,  the 
inability  to  take  food,  constant  restlessness  and  violence,  and  the  loss  of 
sleep  make  it  one  of  the  most  serious  of  all  the  ailments  to  manage.  It 
ought  to  be  classified,  however,  as  an  acute  meningo-cephalitis  mther 
than  as  a  mania. 

Acute  mania  is  rarely  simulated  by  criminals,  though  I  have  seen  a 
few  cases  in  which  this  was  attempted.  It  is  impossible  for  a  sane 
person  to  maintain  even  a  mild  semblance  to  acute  mania  for  a  W 
enough  period  to  escape  detection  if  watched  fairly  well.    Great  jAj*" 
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al   fatigue  comes  on  s^o  smm  that    it    is    inijmssiljle  to  niainlain  tlic 
guiinl  with  any  ilcgrce  of  skill.     It  is  the  only  tiiunia  with  deluHitniH  lliut 

|«tn  l>e  simulate*!  with  any  degree  of  siieces,s. 
In  studying  a  ease  of  su.s|)ected  feigning,  where  the  Iwisis  of  the 
ttDegtHl  insiiuity  is  a  delusion^  t!ie  ii^il  mania  is  distinguished  from  the 
tipuriHUs  chiefly  by  the  eimstnnry  with  whieh  it  is  niaintained  and  the 
mduiling  enntnil  it  has  (*f  the  entire  indivithiah  To  distinguish  between 
■  tJie  real  and  the  assumed  delusional  state  is  a  niost  diilieult  task,  ami 
often  is  the  most  teciion^  one  an  ex|M.'rt  has  to  undertake.  It  is  pretty 
safe  to  suspeet  that  a  person  is  feigniTig  who,  after  having  been  eaught 
ntl-handed  in  ertnu%  asserts  a  delusion — sued  as  that  he  was  eotnnianded 
by  (J<mI  to  do  it,  or  that  he  hear<l  voices  telling  him  to  do  it,  «u"  that  his 
vieiini  was  i-hief  eonspimtor  ivf  an  intri<'ate  pint  to  ruin  him — tudess 
it  ean  he  shown  that  some  intimation  itt'  tiiis  belief  had  Ijeen  given 
to  his  friends  iMjfore  the  aet.  The  absenee  4>f  any  real  motive  for  the 
crime,  on  the  other  Iiand,  is  strong  presumption  that  the  jwrson  was  not 

tweting   like  a  sane   man.     This   faet   alone,  however,   eunncft   possibly 
establish  a  ease  of  insanity,  though  as  a  neg-ative  pr*Hjf  it  is  worth  eon- 
sidoring. 
The  statement  often  made  to  me  by  erinunals  that  they  remembi^red 
nothing  from  a  point  of  time  just  prceeding  the  erimc  to  a  point  of  time 

I  just  arter  the  act  is  usually  a  false  one — always  so,  I  think,  exeept  in  a 
ease  of  epilepsy  or  drunkenness.  This,  of  eoui'se,  does  not  include 
those  eases  of  maniaeal  viiilenee  where  some  person  is  accidentally 
injurefl.  The  jwrsouitl  habits  of  the  patient  afford  the  strongest  indica- 
tions of  his  condition  of  min<l.  If  it  can  be  clearly  shown  that  these 
liave  remained  unchanged — that,  in  the  ituiin,  he  dress<'s,  talks,  and  in 
general  behaves  in  a  manner  that  is  charaeteristic  of  iiim  when  well — his 
assertions  concerning  del n sit uis  and  hallucinations  may  he  taken  with  ex- 
treme caution.  On  the  other  hand,  if  there  has  been  a  marked  change  in 
the  dressand  the  general  denu'anor  of  the  |»atient,  his  liabits^  his  talkative- 
ness, his  siK'ial  tustim'ts,  his  attention  to  the  necessities  of  life,  a  delusion 
Bmay  be  strongly  suspcctnl^  !hou':;h  concealed  for  a  long  time. 
B  Insjine  |W)])le  nirely,  if  ever,  admit  that  they  are  insiine,  and  tliey 
H  jiistifv  tiieir  acts  with  an  earnestness  which  is  not  easily  mistaken.  It 
is  n(tt  necessary  in  order  to  establish  a  diagnosis  that  the  delusion  should 
be  present  or  that  the  person  shttultl  be  irrational  on  all  (K'casions,  as  is 
eommooly  supposed  to  be  the  case  by  the  average  jury.      It  is  necessar}', 

» however,  in  order  to  establish  a  diagnosis  that  a  nuirked  change  must  be 
shown  in  the  man's  manner  of  thinking,  feeling,  and  acting. 
To  <ristinguish  mania  from  |Kininoia  one  must  have  a  eomplele  his- 
tory, wliich  in  the  latter  discas<,*  shows  the  victim  to  have  been  degi/nerttte 
from  birth,  and  that  the  depi»rtnre  inn\i  health  was  so  gnubial  as  to 
hanlly  distinguish  it  from  the  onslaught  of  ilisease  in  a  jn^rson  previ- 
'  Dusly  sound  and  well  balanced. 

General  pare.sis  may  in  itij  early  stages  lie  mistaken  for  mania,  but  in 

aresis  there  is  not  the  physical  excitation  so  essential  to  mania,  and  ihe 

eeeh,  instead  of  Innng  tumultuous,  is  often  slow,  hesitating,  and  tliick, 

fue   to  the  paralysis.     There  is  also  a   jx-euliar  trenndousness  of  the 

tongue,  and  an   inability  to  protrude  and  ImM   it  still,  and  a  similar 

trenudousness  of  the  muscles  of  the  arm,  which  is  detectetl  by  grasping 
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the  fingers  of  the  firmly  extended  hand  and  arm.     The  gait  of  the  paretic 
will  be  noticed  early. 

Prognosis  of  Mania. — In  general,  it  may  be  said  that  the  prognosis 
in  the  more  acute  forms  of  mania  is  favorable,  both  as  to  life  and  as  to 
recovery  from  the  mental  symptoms.  As  regards  chronic  mania  the 
prognosis  is  most  unfavorable  in  every  respect.  It  cannot  be  ascertained 
from  statistics  taken  from  asylum  records  what  proportion  of  simple 
manias  recover,  because  so  few  of  these  cases  are  taken  to  an  asylum,  or 
if  they  ultimately  api>ear  on  the  records  of  the  institution,  it  is  after  they 
have  become  acjitely  maniacal,  or  after  such  time  has  elapsed  that  they 
are  classified  among  the  chronic  insane. 

Physicnd  restraint  is  not  so  necessarj'  in  simple  mania  in  order  to  pro- 
tect the  community  against  the  violence  of  a  patient,  and  the  friends  will 
endure  any  amount  of  annoyance  and  mortification,  and  often  loss,  before 
they  will  institute  legal  proceedings  to  commit  such  persons  to  an  asylum. 
It  is  not  probable  that  so  large  a  proportion  of  cases  of  simple  mania 
recover  as  of  acute  mania — perhaps  not  more  tlian  60  per  cent ;  but 
when  the  recovery  does  occur,  relapses  are  not  so  common  as  in  other 
forms  of  mania.  Death  rarely  supervenes  unless  the  ease  progresses 
into  other  and  more  serious  types  of  insanity. 

A  larger  proportion  of  recoveries  would  take  place  if  all  cases  of 
simple  mania  that  could  not  be  easily  controlled  at  home  were  removed 
to  an  asylum.  The  prejudice  which  is  deep-rooted  in  every  community 
against  depriving  any  person  of  his  liberty  on  the  ground  of  insanity, 
unless  he  is  violent  and  dangerous  to  himself  or  others,  is  not  real  con- 
servatism. Simple  mania,  early  restrained  and  properly  cared  for,  would 
show  a  very  large  jiercentagc  of  recoveries. 

The  prognosis  in  each  individual  case  must  depend  u]K)n  the  period 
of  its  duration,  as  well  as  upon  the  causes  which  operated  to  produce 
the  attack.  If  a  case  of  simple  mania  has  existed  for  several  yeare,  it 
is  about  as  hopeless  as  chronic  mania.  The  facts  which  tell  in  favor  of 
recovery  are  a  fair  condition  of  general  health,  an  envin)nment  which 
prevents  exciting  causes,  and  a  steady  jiersistency  in  treatment  permitted 
by  the  friends  until  all  the  symptoms  disappear.  The  removal  of  cas^s 
of  simple  mania  from  asylums,  sanitariums,  or  hospitals,  or  from  strict 
discipline  at  home,  before  a  complete  restoration  has  taken  place,  often 
precipitates  an  attack,  and  even  develops  acute  mania  out  of  this  simplf 
type. 

Prognosis,  therefore,  rests  somewhat  upon  the  general  intelligence 
and  courage  of  the  friends  as  well  as  upon  the  individual  afflicted.  In 
general,  recovery  will  not  be  so  speeily  as  that  which  occurs  in  acute 
muiiia  in  the  most  favorable  cases.  From  four  to  six  months  must 
elapse  before  the  disease  can  run  its  course  under  the  most  favorable 
circumstances. 

The  prognosis  in  acute  mania  for  all  cases  that  come  under  treatment 
early  is  ver}'  good  indeed.  The  recoveries  are  variously  estimated  at 
from  60  to  70  per  cent.  It  is  more  favorable  when  the  hereditary  taint 
is  slight  and  when  the  condition  comes  suddenly  upon  a  young  person, 
who  from  general  ill-health  and  great  mental  strain  is  precipitated  iuto 
an  attack.  Great  age,  strong  hereditary  taint,  and  organic  disease  of  the 
heart  or  bloodvessels  make  a  prognosis  in  any  case  most  serious.    As  toe 
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ase  goes  on  the  prognosis  varies  with  the  varying  conclition>j  of  p!iysical 
trength.  It  i,s  nioix?  favorable  if  the  nitnitul  tsyniptoms  keep  paw  with 
ihe  physit^l  changes.  Unh'.ss  the  |XJtiejit  improves  in  ireneral  heahli  as 
his  mental  symptoms  Iwgtn  to  diwippear,  the  rliaiur>  are  in  favor  of  a 
comlition  of  t-xhanstion.  If  tlie  pliysieal  hi-altii  is  re-<'stahlishcM]  anil 
tlie  mental  symptoms  have  not  proiKirlionately  improve*l,  there  is  ciangt-r 
of  elironic  insjinity. 

'  The  ih'ath  mte  of  acute  mania  varies  greatly  aeeording  to  the  age  of 
tlie  individua!  and  the  eondition  of  his  vascular  system.  Not  more  than 
7  to  10  |K'reent.  dif  during  the  acute  attack,  unless  there  he  great  age 
or  some  serious  bodily  ailment.  There  will,  therefore,  be  left  something 
like  one  ease  in  three  that  |misscs  into  a  elironic  state.  Relapses  after 
Teeoveries  from  acute  mania  imxmh*  iti  {perhaps  20  per  cent,  of  all  eases 
«ven  after  they  have  remained  well  f(U*  a  period  of  years.  As  has  Ijeen 
stated  before,  the  prognosis  of  absolute  recovery  must  be  gmirded,  and, 
while  eompanitiw  recoveries  are  nnrnenms,  yet  few  persons  reach  exactly 
the  s;iuu>  place  that  they  occupied  before  the  mania  came  on.  There  is 
no  fixed  standard  for  ahstiliite  sanity  by  which  every  person  must  l>e 
easuretl,  and,  while  many  people  nn'over  fi'om  aente  mania,  all  such 
_  rsons  are  liable  to  show  eccentricities  and  weaknesses  «n*  peculiar  iileas 
not  constituting  insanity,  yet  not  natural  to  the  former  state  of  tlie  intli- 
vidtial. 

The  i>rognosis  of  subacute  mania  is  not  onite  ^o  good  as  of  acute 
mania.  Fewer  die  during  the  early  stages  of  the  disoitler,  yet  probably 
a  larger  proportion  terminate  in  chronic  mania.  Reeoveries  from  elironic 
mania  are  eomparatively  rare,  though  such  reeoveries  do  uudoubtedly 

ur  even  after  the  patient  has  Ix'^en  insane  for  a  number  of  years, 
he  disease,  therefore,  cannot  be  .sttid  to  he  incurable,  though  the  very 
;erm  **  chronic  "  indicates  ho]>elessneHs  regtirding  the  ultimate  restoni- 
tion. 

The  prognosis  as  to  the  length  of  life  is  mtieh  les!=«  favorable  than  as 
if  no  insanity  was  present  ;  for,  aside  from  the  accidents  and  eompliea- 
tions  ])eeuliar  to  the  disease,  the  biKlily  powers  are  stioner  exhauste<l  and 
the  physical  evidences  of  old  age  apjiear  sooner. 

Uet'urrent  mania  must  always  be  reganled  in  the  most  serious  light, 
s|x'cially  after  two  or  more  cycles  have  been  comjiletcd.     Even  if  there 
should  be  a  perifwl  <»f  c{)ni]>anitivc  rpiiet  and  ajipirent  Minity  lasting  for 
weeks,  the  instability  and  iiiieertainty  of  such  eondition  must  be  bi>rne 
jn  mind  and  a  very  guardeil  prognosis  given. 

TuEATMENT  OF  Mania. — Tile  preventive  treatment  of  mania  must 
ilargely  rest  with  the  general  pnictitioner,  ancl  for  tliis  reason  a  more  tbor- 
ough  appreciation  n{'  the  factors  which  enter  int«»  the  causation  of  the 
(Hs4'ase  ought  to  be  kept  in  mind  than  is  gencndly  tlie  ease.  The  teach- 
ing in  our  medical  colleges  oi' this  limnch  iif  medicine,  which  ha.*-  widiin 
ji  few  years  been  included  in  the  regular  enrriculum,  must  undoubtedly 
bring  alx»ut  good  results  of  the  greatest  importance  in  the  future. 

As  has  already  been  intimated  in  discussing  the  rpiestion  of  eau.'Nition, 
iieh  e^n  be  done  toward  tlie  prevention  of  insjinity  by  judii'ions  advice 
regarding  the  up-bringing  of  so-called  nervous  childreu.  Pn'coeious 
children  should  never  be  urged  to  develop  that  lowest  of  all  the  iutel- 
lectufll  faculties,  the  memory,  to  the  neglect  of  the  higher  faculties. 
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Such  children  should  in  early  life  be  indulged  in  out-of-door  sports,  and 
especially  should  they  be  encouraged  to  play  with  animal  pets,  and  thas 
to  learn  humanity,  self-control,  the  appreciation  of  the  feelings  of  others, 
and  the  exercise  of  consideration  ana  pity  for  suffering,  which  alone  can 
counteract  the  dangerous  selfishness  and  egotism  that  make  them  in 
later  years  an  easy  prey  to  the  passions. 

The  somewhat  antiquated  method  of  teaching  obedience,  reverence 
for  their  elders,  and  respect  for  authority  and  sacred  things  made 
stronger  characters  than  we  see  developed  now-a-days  in  children  who 
are  indulged  in  every  direction. 

Puritan  New  England  of  a  hundred,  or  even  fifty,  years  ago  had 
fewer  cases  of  insanity  or  of  nervous  diseases  generally  than  may  be 
found  in  the  New  England  of  to-day.  The  industry,  self-denial,  and 
patience  necessary  to  the  acquirement  of  an  education  in  former  yeare 
developed  men  with  more  poise,  strength,  and  self-control  than  the  kin- 
dergarten system  of  to-dav  can  hope  to  do  when  supplemented  by  private 
tutors,  luxurious  college  life,  and  followed  by  an  easy  entrance  into  the 
professions,  which  great  wealth  may  provide. 

Any  tendency  in  the  public-school  system  to  make  the  teachers  do 
the  work,  and  to  give  the  children  to  understand  that  tasks  which  are 
not  pleasant  are  unnecessary,  and  that  the  acquirement  of  real  knowledge 
must  always  be  made  a  pleasure  instead  of  a  hardship,  will  not  brine 
out  the  strongest  and  best  elements  of  character,  which  must  stand 
against  the  shocks,  tlie  accidents,  the  disappointments,  and  the  anxieties 
of  life. 

The  ambition  of  parents  of  neurotic  tendencies  should  not  carry  them 
so  far  as  to  insist  that  their  children  shall  become  highly  educated  in 
the  common  acceptance  of  the  term.  In  general,  good  manners  pereifit- 
ently  taught  in  youth  exercise  a  wholesome  control  over  the  lives 
of  men. 

It  is  very  doubtful  whether  teaching  children  the  evils  of  vices,  the 
dangers  of  personal  indulgence  in  questionable  habits,  especially  as 
regards  social  vices,  acts  as  a  deterrent  force  against  unbridled  license 
in  later  years.  Wholesome  occupation  of  body  and  mind,  with  carefiil 
avoidance  of  unnatural  and  prolonged  emotional  conditions,  must  neces- 
sarily prevent  persons  of  unstable  inheritance  from  crossing  the  line  of 
demarcation  between  sanity  and  insanity.  On  the  other  hand,  the  too 
intense  pursuit  of  exciting  occupations  without  occasional  mental  relaxa- 
tion frequently  leads  to  insanity. 

It  is  a  curious  thing  that  misers  rarely  become  insane  and  usually  are 
long-lived.  The  same  may  be  said  of  other  men  who  pursue  rationally 
and  earnestly  any  legitimate  object  in  life. 

Good  living  is  certainly  one  of  the  strongest  preventive  measures 
against  the  onslaught  of  mania.  The  hard  workers  and  hard  thinkers, 
as  well  as  hard  fighters,  are  usually  good  livers.  This  may  be  made  to 
cover  a  moderate  use  of  alcohol,  though  never  its  abuse. 

In  rural  communities  mania  most  frequently  develops  after  the  som- 
mer  season  of  hard  work  among  farmers  who  have  labored  for  lonj 
hours,  and  who  have  not  had  an  adequate  food  supply  or  who  have 
lived  upon  improperly  cooked  foods.  Melancholia,  on  the  other  hand, 
is  more  likely  to  occur  in  the  winter  and  spring  months.     The  poverty 


CHRONfC  .V.l.vr.4. 


81T 


diet  and  the  anihition  to  accomplish  niucli  work  during  the  tirae 
Irhen  tliconips  must  be  gjithered  hriiig's  about  an  impoverishment  of  the 
Jo«jd  which  predj.sposeb  an  attack  of  mania. 

General  ill-health,  therefore,  is  often  all  that  can  be  discMVere<l  as 
the  immediate  cause  of  an  attack  of  mania.  One  may  sum  up  the  sub- 
ject by  saying  tliat  "  mmleration  in  all  things"  tends  to  sanity,  as  well 
AS  to  longevity. 

■  Excesses  in  alcohol,  venery,  or  gluttony  tend  to  |>rodiiee  ^nend 
Bl-heallh,  as  mncli  as  long  hours  of  hard  work  and  an  insufficient 
diet. 

tWhen  an  attack  has  once  thoroughly  establishe<l  itself  the  treatment 
all  forms  <»f  mania  must  Ix^  cliietly  hygienic  and  dietetir",  not  medici- 
1.  In  milder  cases,  anil  es]>eeially  in  simple  mania,  if  tlie  environment 
the  patient  is  l)ad,  a  nidieal  change  of  scene,  if  it  can  be  accomplished, 
with  a  fair  amount  of  mental  occuiwition,  is  most  advantageous.  On 
the  other  hand,  it  is  folly  to  suppose  that  change  of  scene  can,  of  itself, 
effect  much  in  a  ease  thoroughly  established.  A  man  cannot  he  amused 
unless  he  can  reason,  and  if  he  has  a  delusion,  change  of  scene  will  not 
make  him  forget  it. 

We  nuist  then  consider  ehiefiy  all  those  means  that  tend  to  increase 

te  bodily  strength,  to  promote  sleep,  and  to  secure  quiet  both  of  body 
d  min<l.  As  the  a!)seiiee  of  sleep  is  one  of  the  earliest  and  most 
prominent  symj)toms,  so  it  must  l>e  the  chief  thing  to  consider  in  the 
Questinn  of  tn-atuient.  It  is  well  known  that  a  <liet  cnmjxtsed  largely 
Br  milk,  together  with  free  exercise  in  the  ojx^n  air  to  the  point  of  mus- 
Wilar  fatigue,  tends  to  produce  sleep,  and  that  the  avoidance  of  exciting 
discussions  and  of  stimulating  f<xKis  and  drinks  is  also  imjxjrtant.  While 
the  patient  shoidd»  therefore,  be  fed  freely  anrl  generously,  the  diet 
Phould  not  be  chietly  of  meats.  Cotfee  should  lie  excludetl,  and  stinim- 
Tsnts,  except  in  debilitated  cases,  should  be  withheld  or  limited  to  the 
meal-time. 

For  the  promotion  of  sleep  many  drugs  have  been  recommended,  but 
very  few  c:jin  be  use<l  witli  uniform  success  in  all  cases.  In  full-blood(Hl 
persons  with  simple  mania,  where  the  appetite  and  dige.stion  remain 
gfHKl,  the  bromides  may  be  given  with  great  benefit  in  doses  varying 
from  thirty  to  sixty  grains,  three  or  four  times  a  day,  to  allay  the  mus- 
cular restlessness.  The  hot  general  bath  or  the  hot  sjiinal  sjHuiging  at 
Bight  is  of  great  service.  A  single  dose  of  chloral  of  from  fifteen  to 
prenty-five  grains,  well  diluted  in  water,  may  be  given  at  bedtime.  If 
Riis  is  not  sufficient  to  secure  sleep,  it  is  U^tter  to  give  some  hot  broth, 
hot  milk,  or  hot  gruel  than  to  repeat  at  once  the  ehhtnd. 
^  Newer  hypnotics  are  much  better  f<ir  sinijile  insnmnia.  These  are 
Bllphonal,  trional,  and  tetroual.  They  are  much  alike  in  their  action, 
but  none  of  them  are  very  efficient  when  tliere  is  pain,  great  bmlily 
restlessness,  or  intense  maniacal  frenzy.  Sul phonal,  which  has  beem 
longest  in  use,  is  l>est  adtninistered  in  hot  milk  or  hf>t  broth  in  doses  of 
from  fift<.»en  to  thirty  grains,  nUnit  two  hours  before  bedtime.  Its 
action  is  so  slow  that  it  is  sometimes  lietter  to  give  it  three  or  four  hours 
fore  sleep  is  exjweted.  When  sleep  is  secured  in  this  manner  it  is 
[)fonnd  and  usually  prohmged  and  refreshing.  If  the  dose  has  to  l)e 
ited,  an  interval  of  at  least  two  hours  should  intervene,  and  if  two 
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full  doses  do  not  secure  the  result  desired,  it  is  not  worth  while  to  push 
the  drug. 

There  are  some  objections  to  this  hypnotic :  First,  its  influenoe  is 
indefinitely  prolonged,  so  that  the  symptoms  are  obscured  during  the 
next  day  and  sometimes  for  forty-eight  hours,  and  there  are  some  cases 
in  which  vertigo  seems  to  be  produced  by  it.  One  advantage  is  that  a 
single  full  dose  will  sometimes  secure  sleep  for  two  nights,  its  influence 
the  second  night  seeming  to  be  fully  as  pronounced  as  that  of  the  first. 

"Trional  seems  to  be  the  better  drug  of  the  two,  but  it  has  the  same 
difficulties  and  is  administered  in  the  same  manner,  because  it  is  so  hard 
to  dissolve.  In  those  cases  of  simple  mania  in  which  this  drug  acts 
favorably  there  is  less  objection  to  its  administration  than  to  diat  of  almost 
any  other  medicine  used  for  the  purpose  of  procuring  sleep.  It  does  not 
seem  to  be  followed  by  vertigo  or  by  any  objectionable  symptoms  the  next 
day.  Tetronal  is  very  much  like  it — not  in  any  way  better — and  of 
these  three  hypnotics  trional  seems  to  be  tlie  best. 

Experiments  have  been  made  with  these  newer  remedies  regarding 
their  influence  upon  maniacal  excitement  when  given  during  the  day- 
time, and  the  conclusion  reached  has  been  that  tetronal  is  a  letter  drag 
than  either  of  the  others  of  this  class  when  given  two  or  three  times 
during  the  day  to  prevent  excessive  restlessness.  The  dose  in  this  case 
is  ten  grains,  and  may  be  repeated  at  intervals  of  eight  hours.  In  per- 
haps one  quarter  of  the  cases  in  which  it  has  been  used  it  has  exerted  a 
marked  influence  over  the  maniacal  excitement. 

If  sleep  is  not  obtained  by  any  of  these  methods,  then  hyoscyamine 
may  be  administered  hypodermically — one  tenth-grain  doses — ^in  tlie 
latter  part  of  the  day,  and  one  fourth  of  a  grain  of  bromide  of  morphine 
may  be  given  hypodermically  at  bedtime,  and  this  maj^  be  followed  by 
a  full  dose  of  bromide  of  sodium.  When  these  drugs  fail  the  simpler 
remedies — valerian,  fluid  extracts  of  hops  and  of  skull-cap — may  be 
given  during  the  day  and  evening  with  benefit. 

The  securing  of  sleep  by  any  drug  is  one  of  the  most  difficult  features 
of  the  treatment.  Wherever  it  is  possible,  prolonged  exercise  in  the  open 
air  during  the  daytime  is  much  more  efiectual  in  procuring  sleep  than 
any  other  means.  This  will  depend  very  largely  upon  whether  the  case 
is  to  go  to  an  asylum,  or  whether  the  patient  has  sufficient  money  to  pay 
the  very  large  expense  of  proper  care  at  home.  This  question  of  money 
determines  more  than  any  other  factor  whether  the  patient  shall  be 
restrained  in  a  hospital  or  whether  he  be  given  greater  freedom  and  a 
better  chance  of  recovery  by  having  all  the  paraphernalia  of  a  hospit^d 
at  his  own  home.  A  small  private  hospital  answers  the  purpose,  but 
that  is  also  so  expensive  as  to  be  beyond  the  reach  of  the  average 
[)erson. 

If  a  maniacal  patient  has  been  sleepless  for  a  week  and  cannot  be 
controlled  by  moral  suasion,  then  it  is  always  best  that  he  should  go  to 
an  asylum,  unless  he  has  sufficient  money  to  meet  the  great  expense  m 
nurses,  and  unless  also  there  is  a  skilful  physician  at  hand. 

With  regard  to  the  treatment  of  cases  within  the  asylums  this  discns- 
sion  has  nothing  to  do,  for  it  is  intended  for  the  general  practitioner.  I' 
a  case  is  to  remain  at  home,  at  least  three  attendants  are  necessary,  with 
house-room  enough,  so  that  several  rooms  may  be  set  apart  for  the  sick 
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roan.  All  breakable  articles  having  been  removed  from  these  rooms, 
one  attendant  must  always  be  on  dnty,  with  a  second  one  at  liand  to  be 
called  in  an  emerj^ney,  while  tlie  third  sleepy.  The  jwtient  must  never 
be  left  alone.  He  must  be  talked  to  lus  if  he  were  siine,  for  there  are 
gleams  of  rejkson  in  most  eases  of  insfiuity.  He  must  never  be  lied  to 
or  cajoled,  tricked,  or  hmnoretl  to  his  disjtdvantage,  but  must  always  be 
told  the  exact  truth  in  plain  terms,  both  as  to  wliat  ails  him  and  as  to 
what  it  is  neeessary  for  him  to  do.  It  is  better  not  to  restrain  him,  ex- 
cepting so  far  as  it  is  necessjiry  to  prevent  violenee  to  himself  and 
others.  He  ought  to  be  out  of  doors  as  much  as  [lossible,  and  therefore 
in  as  secluded  a  neighbyrhu*jd  as  possible,  so  as  to  be  allowed  a  fair 
amount  of  exercise  on  foot.  It  is  better  to  have  the  patient,  unless  he 
is  boisterous  and  noisy,  driven  by  his  att-endant  in  a  carriage,  for  the 
motion  of  the  carriage  in  the  0|k>ii  air  does  nni  exhaust  the  sti'ength,  and 
in  very  efficucinus  in  protliieing  sleep.  Thus,  es|X'l'ially  in  the  milder 
cases,  if  a  small  iarm-hoiise  is  secured^  where  comfortable  boanl  can  be 
curcd»  and  the  patient  is  <lriven  many  hours  a  day  in  the  open  air, 
be  very  best  resulti*  may  be  ex|)ectetL 
I  hav^e  witnessed  the  recovery  from  at'ut«  mania  of  more  than  a 
year's  duratiim  brought  alxnit  by  this  method  of  driving  for  many  hours 
each  day  in  the  o|)cn  air,  which  pnidueed  sleep  and  a  wholesome  appe- 
tite wlien  drugs  and  restraint  had  failed. 

The  difficult  jwrt  i>f  all  tliis  is  to  si'curc  proper  attendants.     They 
L^must  be  thoroughly  trained  to  this  work,  must  be  strong  and  even-tem- 
^Kpered,  and  must  be  paid  enougli  to  secure  their  l>est  energies. 
^F     As  before  intimated,  foul    Itrc^ath  and  a  t<luggish  condition  of    the 
^Bsecpetions  must  not  be  taken  as  an  evidence  of  indigestion,  and  there- 
^Hfore  requiring  a  limited  diet.     The  diet  should  be  full  mid  generous, 
l^j^consisting  of  mefits  tluring  the  height  of  the  attack  in  m«xleration,  milk 
in  greiit  aljundance,  as  well  as  eggs,  fruits?,  and  vegetables.     Alcohf>lic 
stimulants  during  the  height  of  the  attack  do  not  seem  to  increase  the 
excitement,    but    rather   to    lessen    it    decidetlly.      Anaemic   or   feeble 
patients  may  be  given  ale  or  whiskey  and  milk  with  freedom,  which- 
ever is  best  borne  by  them. 

The  rnanifestatiiHJs  of  erotic  excitement  are  best  controlled  by  the 
bromide  s:dts,  and  esjwoially  the  bromide  of  camphor.  This  may  be 
given  in  three-  or  five-grain  doses  three  times  a  day,  and  will  Ui^ually 
be  found  efficient. 

Where  syphillis  is  known  to  exist  the  regulation  treatment  of  this 

disorder  should  be  begun  at  once,  and  if  it  is  an  old  case,  the  iiwlide  of 

II      potassium  should  not  be  relied  upon  alone.      Fretjuently  small  doses  of 

^■bichloride  of  mercury  or  iodide  of  mercury  are  more  etHeient  and  stini- 

^■ulating  to  the  absorption  of  sypliilitie  exudate  than  is  iodide  of  |Totash 

alone. 

Likewise  rheumatism,  gftut,  broneliitis,  asthma,  or  any  other  well- 
defined  disorder  must  be  treated  upon  rational  principles,  the  same  as  if 
insanity  was  ni>t  present.  In  aleoliolic  e4ises  it  has  bet*n  found  that  the 
use  of  9tr}chnine,  preferably  given  hy[MKlerniieaily,  aids  very  much  as 
H  Boon  as  convalescence  begins.  These  easels  should  also  Ijc  detained  in 
"  asylums  longer  than  those  whose  atUicks  have  been  caused  by  some  sud- 
den condition  of  ill  health.     It  is  better  to  withdraw  the  drug  which 
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has  produced  the  delirium,  no  matter  what  particular  drug  forms 
habit.      The  exhaustion  following  such  courjse  is  often  very  great, 
the  judieioii.s  adniinislnition  i>f  eurdiac  firimulants,  especially  of  jfincb- 
nine,  renders  it  safe  to  do  this,  and  the  eases  run  a  better  course  when  ^H 
this  trt'atntent  is  instituted  at   Hrst.  ^M 

When  tile  [>eri<Kl  of  convalescence  sets  in  and  the  reactioQ  oocofs 
after  the  violence,  stimulating  tonics  are  of  great  service*     Tbe«e  may 
be  of  the  various  prejmmtions  of  phospliites  or  hypopho*iphiteg,  wi 
iron,  quinine,  and  strvcluiine.     This  latter  remedy  is  of  gresit  eer\i 
during  the  {>eno<l  of  etinvalescenee,  when  the  circniation  becomes  rather 
depressed,  tlie  extremities  eohl,  the  skin  greasy  and  turgid,  with  the 
tiuger-tips,  lips,  and  ears  of  a  purj^lisli  tint,  showing  venous  stasL«.     lo 
this  stage  the  use  of  liot  baths,  ma.ssage,  and  faradi^^m  to  stimulate  th< 
vasomotor  system  is  helpful. 

Tliis  is  a  general  outline  of  treatment  for  the  cases  of  simple  m 
and  even  for  those  milder  types  of  acute  mania  and  subacute  mania 
that  can  l>e  managed  outside  of  an  asyhun. 

The  persistent  refusal  of  fofwl,  re<piiring  artificial  feeding,  u.«uaU^, 
makes  it  imperative  tu  place  the  patient  in  a  hospital,  niainly  for  th( 
reason  tiiat  he  needs  more  frerpient  attention  on  the  part  of  the  phv.«d' 
cian  than  can  Iw  secured  outside.  When  there  is  absolute  refusal  ofl 
food  the  stoniaeh~tul>e  is  passed  and  a  pint  of  hot  milk,  M'ith  an  oi 
of  whiskey  and  two  or  three  oiuices  of  the  expresst^i  juice  of  meat, 
\)Q  administered  thret^  times  in  the  twenty-four  hours.  Ver\-  freq 
when  there  has  been  a  refusal  of  foinl  for  several  days,  vomiting 
on,  and  it  seems  imjKJssiblc  for  the  jwitient  to  i-etain  auythtiig.  Tbe^^^ 
caws  are  best  nuuiaged  by  the  st(»maeh-tube,  washing  out  the  stomacl^^ 
if  necessary — Hrst  with  warm  water,  tlien  adding  one  pint,  or  even  tfi^^ir^ 
pints,  of  predigesteil  milk,  together  with  an  (»unee  or  two  of  r  i)< 
whiskey.  This  is  often  found  to  remain  when  smaller  quantitie:*  ^^mA 
fiHid  would   l)e  pnimptly  rt^jeeted.  ^^ 

The  examination  of  the  urine  will  frequently  disclose  the  fact  tt:^^| 
the  amoimt  excreted  in  twenty-four  hiuirs  is  Ix-low  the  standard  ^^ 
health.  At  tlie  same  time,  the  sju-eifie  gravity  may  not  be  proporti 
ately  high,  to  iudieiite  that  there  is  an  elimination  of  the  solids  w' 
ought  to  take  place.  If  six  hundred  gniinsof  golid  matter  are  take 
the  avenige  for  a  jiei^ion  in  health  when  no  unusual  physical  exeret 
indulged  in,  then  it  is  apparent  that  a  mucli  larger  amount  than  ^g 
ought  to  be  excreted  by  a  [ktsou  untler  great  physical  excitement.  ^M 
is  mttre  important  to  test  fi^r  the  amount  of  solids  eliminate*!  by  ^M 
kiilueys  in  the  twenty-four  hours  than  to  consider  any  other  indica— ^tton 
which  the  uriue  may  at?brd,  exce|>ting,  «)f  course,  grave  kidney  dlxr^ ^«m\ 

A  sitj]]ile  metho<l  of  arriving  at  a  fairly  correct  conclusion  is  to  taki* 

the  wlmle  number  of  ounces  of  uriue  for  twenty-four  hours,  and  m-. ulti' 

ply  this  by  the  last  two  tigures  given  by  reading  the  average  6p^^»jri/Sr 
gravity  of  the  urine.     This  pnMluct  is  in  gmins,  and  ought  never  X^mDfall 
below  five  hundred.     It  will    be  found  necessary  often  to  adniii  ^»M1 
tliliients,  of  which   (lerhaps  the  l^'st  is  distilled  water  or  s*jme  alk^.a7i 
carhfuiateil   t:d>le  water,  in  order  to  secure  the  elimination  of  deCnVa 
pro(luee<l  by   rapid   waste  of  tissues  during  the   attack.      The  c^!oa<ih\ 
tion  of  the  skin  itself  is  also  very  important,  both  as  au  eliiniiw/7'rp 
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and  also  as  to  its  irritebilitv,  which  uunatural  rlrviiess  and  an 


etUKlitioii  jj^eiierally  may  prtKluce.     Tejiid  batlis  and  uil  ruhs 


•  are  often  of  great  service.  No  very  briJhant  theraj»eutical  results  have 
followed  the  excessive  use  of  hydri>therapeiities,  which  have  been  so  fre- 
cjuently  tried.  In  treneral,  thenipeutic  treatment  mitst  be  combined  with 
the  dietetic  management,  so  as  to  maintain  as  iar  as  possible  the  bcxlily 
strenjjth  ilurinjt]^  the  lieight  of  tlie  seizure,  to  restore  tlie  blotwl  to  its 
natural  condition,  ami  to  rejKiir  the  wreckage  that  has  l)een  d<tne  when 
convalescence  sets  in. 

Simple  mania  may   fretniently,  at   it*^  outset,   be  modified    by   the 
administration   of  such    sedatives  as  the  bromides,   \'alerian,  or  even 
LDiorphine  during  the  day  and  trional  and  chlonil  at  night,  so  that  the 
Ittaek   njay  be  cat  short  or  very  miicli   nimlitieil  in  its  violence. 

The  same  may  be  said,  though  to  a  less  tlegree,  of  subacute  mania, 
but  the  abortive  treatment  of  acute  mania  is  not  so  successful,  and 
indeed  is  rarely  seen. 

There  is  no  doubt  but  that  simple  mania,  coming  on  siiddeidy  as  the 

result  of  great  emotional  excitement  or  gn.'at  mental  strain  in  persona 

who  have  unstable  nervous  organizations,  may  be  aborted  by  the  per- 

siste-nt   an<I   careful   use  of  morphine  giveti   hy|KKlermically,  so  as  to 

ablate  sensation  and   to  cause  sensory  impressions  to  disap[>car.     The 

.cases  most  likely  to  be  benelited  are  tliose  where  the  mania  eduies  on  in 

young  jwrson,  developing  out  of  an  hysterical   state   |>erhaps,  and 

irhich  lias  been   preceded  by  some  great  mental  shock.     I  have  seen 

many  sucIj  eases  recuver  after  two  or  three  days  (»f  half-i-onsciousness 

pr()duce<l  Ijy  this  drug;  but  in  every  instance   the  treatment  was  begun 

I      at  tlie  very  outset  of  t!ie  disorder.      I  have  not  seen  this  use  of  narcotics 

^kucceed  in  any  ciise  that  has  hail  a  history  of  even  two  weeks'  duration. 

^M      Clironic  mania  ought  not  to  be  treated  in  a  private  house,  unless  the 

^pdelnsions  are  fixed,  well  dehneil,  and  of  a  harmless  nature.     Even  then 

IP     the   environment   of  the   patient   imght    to   be   such    that    no   unusual 

emotions  shoidd  be  exciteil,  for  it  must  always  be  borne  in  mind  that  a 

diseased  Imiin  will  Jiever  act  in  exactly  the  s;ime  way  that  a  sound  bniin 

I  will  in  an  emergency.  A  delusional  state,  with  varying  Iiallucina- 
tions  and  illusions,  is  too  dangerous  a  condition  to  permit  the  |mtient  to 
po  at  large.  Chronic  mania  ought,  therefore,  as  a  rule,  to  have  the 
restraint  of  a  well-regulated  asylum,  where  the  treatment  is  disciplinary 
as  well  as  dietetic  antl  hygienic. 
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Definition, — The  term  dementia  in  its  broad  etymological  sig- 
oiHcance  means,  literally,  "  without  mind,"  To  the  layman  it  has  long 
been  a  generic  term  tor  insanity.  Teehnieally,  the  word  is  restricted  in 
applieation  to  a  ermdititm  of  mental  ineajxaeity,  varying  frt)m  flight  to 
profound  degree,  which  represents  a  quantitative  im|)iiirment  in  eontrast 

tvrith  the  simple  jxrversion  or  qualitative  deterioration  in  piental  fnnc- 
tions  in  other  forms  of  insjinity.     There  is  much  vagueness  and  confu- 
sion, however,  even  among  alienistK  in  the  clinical  application  and  sig- 
nificance of  the  term.     It  has  been  a  sort  of  waste-basket  into  which 
types  not  clearly  understood  have  been  thrown  more  or  less  arbitrarily. 
Classification. — Dementia    may    he    either   a   congenital    or  an 
acquire<i    condition,   althougli     the   word    amentia    is   more    correctly 
descriptive  uf  the  states  of  ndnd-ubsenee  met  with  in  congenitid  cases. 
Amentia  represents  a  primary  defect  of  oi^anizatton  ;  dementia,  on  the 
other  hand,  n^flects  a  state  of  disorganization.     With  the  former  we 
have   nothing  to  do   in   tins   paper,  the  suliject   being  eoveretl  in  the 
articles  upon   idicx^v,  imbecility,  etc.,  appearing  elsewJiere  (p.  S^9). 
^       Any  basis  of  clasaitication  of  practical  value  in  obtaining  a  working 
Iclinic^d  conception  of  acquired  dementia  must,  of  necessity,  be  more  or 
Bless  arbitrary.     We  have  |>ath(>htgtcally  two  groups  or  tyj^s — one  in 
""which  certain  causes  prmluce  certain  constant  organic  changes  in  the 
tissues  of  the  brain  ;  the  otlier  group  includes  cases  lacking  a  constant 
or  inxcil  organi(^  basis,  tlnnj^h  iti  many  of  them  determinable  but  inccm- 
stnnt  lesions  exist,  cither  primaiily  or  seeontlarily.     It  is  quite  probable 
tbat  further  advances  in  methtHls  of  investigation  will  justify  the  popu- 
lar impression  that  structural  changes  exist  in  all  cases,  but  we  have 
not  yet  reached  tfiat  point.     We  have  therefore  two  broad  groujjs  in 
dementia — the  vesanic  or  funetiimal  and  the  ar^'anic.     Of  the  so-i-alled 
functional  dementias  some  exist   as  such   primarily,   while   others  are 
secondary  or  sequential  to  other  psychoses,      tiinically,  the  fundamental 
aftection  of  mind  is  the  same  in  all  cases,  ami  yet  the  symptom-picture 
varies  considerably  in  the  degree  of  quantitative  impairment,  with  cor- 
related variations  in  the  |>rognosis.     These  facts  constitute  the  basis  for 
the  classification  hcrewitii  submitted  : 


Vesajtic  : 


1.  Primary, 


i  Simple  (including  partial)  dementia. 

Hebephrenia  (insanity  of  pubescence). 
I  Acute  primary  dementia  or  stupor. 


«      ,^       1         ( Secondary  contusional  insanity. 


'  \  Terminal  dementia  of  mania^  melancholia. 
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Organic  : 


1.  Paretic  dementia. 

2.  Dementia  due  to  gross  brain  disease,  including  trau- 
matic, post-heraiplegic,  meningitic,  etc. 

3.  Dementia  due  to  syphilis,  myxoedema,  etc 

4.  Toxic,  including  post-febrile,  alcoholic,  etc. 

5.  Senile  dementia. 

Simple  Dementia. 

Definition  and  Symptoms. — Among  the  familiar  types  common  to 
village  or  town  life  in  almost  every  community  is  the  harmless  dement 
Negligent  and  dirty  in  dress  and  appearance,  foolish  and  silly  in  manner, 
taciturn  or  garrulous  in  speech,  generally  peaceable  and  easy-gtMi^in 
disposition,  though  sometimes  irritable  and  morose,  the  butt  oi  the  small 
boys'  practical  jokes,  he  lives  for  years  perhaps  the  same  routine  of  use- 
less existence.  These  cases  are  oflen  classical  symptom-types  of  simple 
dementia.  Some  of  them  represent  terminal  stationary  stages  of  acute 
insanities,  others  are  post-hemiplegic  or  traumatic  in  origin,  while  others 
still  are  cases  of  congenital  defect  or  imbecility.  A  certain  proportion 
of  these  dements,  however,  belong  to  a  class  sui  generis^  and  reprraent  a 
condition  of  gradually  acquired  intellectual  and  moral  enfeeblement, 
beginning  insidiously  (rarely  abruptly,  and  even  then  without  active 
symptoms  of  either  maniacal,  melancholic,  or  stuporous  character)  and 
without  demonstrable  direct  cause.  Often  in  such  cases  there  may  be  a 
history  of  ordinary  or  even  unusual  intelligence  in  early  Ufe,  but  with 
apparently  a  lack  of  stamina,  resulting  in  early  exhaustion  of  intellectual 
function.  In  other  cases,  probably  the  majority,  there  is  ahistoiyof 
backwardness  or  slight  stupidity  in  early  years,  not  particuUrly 
noticeable,  however,  until  some  shock  or  fright  or  other  active  cause 
precipitates  a  total  mental  collapse.  The  explanation  suggested  in  many 
of  these  cases  for  the  mental  phenomena  present  is  that  of  precocious 
senility  in  the  psychic  sphere,  the  physical  man  remaining  normal  or 
nearly  so.  It  is,  so  to  speak,  a  juvenile  form  of  senile  dementia,  with 
absence  of  physical  senility.  The  period  of  second  childhood  has  antici- 
pated by  several  years  the  normal  involution  of  the  individual.  The 
principle  involved  in  the  theory  of  the  "  extinction  of  the  unfit"  isstrik- 
ingly  suggested  in  this  class.  Often  such  patients  represent  etiolo^<a^lv 
a  most  intense  degenerative  heredity  in  consanguineous  marriage  or  wious 
excesses  in  the  parents,  particularly  alcoholism.  These  patients  are  of 
little  practical  interest  to  the  physician  except  from  a  sociological  or 
medico-legal  standpoint.  The  determination  of  the  legal  status  of  such 
cases  is  ordinarily  simple,  but  in  rare  instances  fixing  the  degree  of 
responsibility  where  a  crime  has  been  committed  is  not  so  easy.  The 
prevalent  impression  that  these  dements  are  harmless  is  sometimes  veiy 
unexpectedly  and  unpleasantly  refuted  by  an  act  of  violence  with  or 
without  provocation.  Certain  of  these  patients  may  at  times  suddenly 
and  without  warning  develop  furiously  maniacal  attacks,  with  purpose- 
less tendencies  most  violent  and  destructive.  The  safety  of  the  patient 
and  of  the  community  is  positively  assured  only  when  such  individuals 
are  under  restraint  or  control,  preferably  in  an  asylum.  In  many  of 
these  cases  such  care  and  control  become  necessary,  although  no  violent 
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tendencies  or  destructive  propensities  exist.  Tlie  dementia  itself  may 
be  or  UvoTue  so  profoiiinl  and  complete  as  to  riTidf  r  the  victim  abso- 
lutely helpless.  Such  patients  have  to  he  clothed  and  fed  and  |»roteeted 
from  the  weather,  and  all  their  natural  wants  attended  to,  being  just  as 
dependent  as  infants. 

So-called  partial  dementia  diflers  tVoni  the  tyj)e  just  described  only  in 
tlie  lesseJU-41  degree  of  impairment  of  mi  nil  which  is  present.  In  some  rases 
the  enfeehlemeut  of  memory,  judgtnent,  and  attention  is  comparatively 
slight,  the  imlividual  retaining  intelligence  sutHcient  to  enable  Irim  to 
ciire  forliimst'lfjand  even  in  some  instances  to  provide  for  a  wife  and  family. 
Such  individuals  arc  aWe  to  follnw  some  simple  emphiyment  at  manual 
labor  and  to  earn  a  scant  livelihofKl^  tliougli  the  struggle  f<jr  existence  is 
almost  u|H>n  the  plane  of  purely  animal  eomjH^titiun.  The  moral  sense  IB 
defective,  and  there  is  total  absence  of  all  higher  ethical  principles. 
Many  of  these  partial  dements  are  obtrusively  religious,  though  none  the 
I'K'Ss  unreliable  as  regards  truthfulness,  virtue,  and  honesty.  They  are 
extremeiy  credulous,  and  reaihly  accpiirc  new  dwtrincs  and  beliefs,  being, 
IS  a  rule,  superstitious  (delusional)  in  intense  degree.  Ordinarily  they 
are  harmless,  and  maybe  safely  h't't  to  work  out  their  own  not  altogether 

Inuserable  existence.  They  constitute  the  comparatively  numerous  class 
described  by  the  layman  as  the  "  weak-minded.'' 


Hebephrenia. 


Definttion  and  Symptoms.  —  The  term  hebephrenia  W/^Jy,  the 
mind  ^/'J^v,  puberty)  was  originally  employed  by  Hecker  and  Kahl> 
baom  to  describe  a  form  of  mental  derangement  occurring  at  or  about 
the  ag«  of  puberty,  characterized  by  a  |K'rio<l  of  primary  melancholic 
depression,  followed  by  m<>ntal  enfecblemcnt  and  quasi-hysterical  plie- 
nomena.  The  true  type  is  not  at  all  common,  and  in  many  instances  in 
which  it  occurs  hebephrenia  d<K's  not  runstitute  an  iusiitiity  at  all,  except 
in  the  most  strictly  literal  interpretation  «»f  ihe  word. 

I  It  is  (juite  common,  for  example,  to  Hud  iu  the  young  who  are  jwiss- 
ingtlirough  the  periixl  of  transition  from  chiklhomi  to  adult  hfe  a  slow- 
ness or  awkwartlness  in  adai>ting  themselves  to  the  new  sensations  and 
environmental  influences  attendant  upon  the  change.  Tliere  is  a  j>hysi- 
cjd  awkwardness  andemlmrrassment  <jften  observed,  and  eorr<'s]K>ndingly 
there  exists  an  awkwardness  or  embarrassment  mentally.  Such  indi- 
viduals are  silly  and  mawkish  often  in  manner  and  s|KH'ch,  unstable  in 
emotional  coutnil,  lacking  in  ecpiilibrium  in  their  mental  processes  of 
ideation.  Should  there  be  inherent  or  acquired  neurotic  weakness,  all 
these  conditions  become  exaggeratwl,  and  a  true  insiiuity  develops,  the 

|ten<1encv  of  which  is  to  pass  into  a  terminal  dementia^  the  mind  showing 
an  enfeel)lement  from  the  very  first. 
The  beginning  of  the  aflcction  is  usually  marked  by  a  jx^riiMl  of  siid- 
ness  and  depression  suggesting  melaiieholia,  Imt  the  facies  of  melan- 
cholia is  lacking,  the  sadness  is  sujH'rfieial,  and  there  are  no  profound 
delusional  states.  There  is  none  of  the  furtive  seerotiveness  and  reserve 
of  melancholia  ;  on  the  contrary,  the  subjects  of  hebephrenia  are  often 
voluble  and  obtrusive  in  speech,  desirous  of  attracting  attention.  They 
pass  from  grave  to  gay  in  mood,  changing  quickly  and  without  com- 
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raensunitc  cause  from  melancholy  sadness  to  liilarioius  laughter  or  ^illv 
jokes,   strongly   suggesting   simulation  or   hysteria.      They  displav  a 
mawkishly  sentinieuta!   turn  of  mind  in  eertain  eases,  spending  murh 
time  in   writing    mundlin    jMK'try   or  sijphomorish  effusions   in   pn*»-. 
They  are  incapable  of  steady  applieiition,  and  are  shiftless  and  tlmftl<N^ 
in  business.     As  a  ride,  they  are  not  vieions  or  malieious,  but  they  tiujy 
be  guilty  of  apparently  purposeless  acts  of  a  mischievous  or  raalieiotw 
eharacter,  and  suicidal  attempts  occur  j.>ccasionally,   though  even  here 
there  is  often  the  same  suggestion  of  simulation  or  "faking"'  in  the 
lack  of  earnestness  and  the  half-hearted  method  of  the  attempt.     Ma^ 
tiirbation  is  said  to  be  the  most  common  cause,  and,  ats  might  be  ex* 
pceted^  the  male  sex  is  largely  in  excess  among  these  patients. 

pRfXiNosii^. — The  simple  wises,  those  in  whom  there  is  really  scarcely 
any  insanity  at  all   in  its  true  sense,  recover.     After  the  affection  hai 
assnmed  a  weUH:levelo]HMl  form,  however,  the  ratio  of  recoveries  is 
small.     A  small   proportion  of  ciises  remain  for  years  in  a  statioi 
mental   condition,  but  the  mujority  |>ass  more  or  less   quickly  into 
terminal  dementia. 

Trkatment  in  tliese  cases  is  entirely  symptomatic.     Phosphonu^ 
strychnine,  arsenic,  salts  of  gold,  jirotonuclein,  and  other  drug>  «>f  t' 
class  known  as  nerve  tonics  anil  brain  fixxls  are  indicated  thetiretica 
but  there  is  little  recorded  evidence  of  any  positive  goixl  frtjm  their  iv. 
The  pathology  involved  is  also  problematical,  but   there   is   reason 
believe  that  the  essential  condition  is  one  of  developmental  arrest  pri 
rily,  with  subsequent  premature  degeneration  of  simple  type. 
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Acute  Primaby  Dementia. 

Defixition  and  Symptoms. — The  form  of  insanity  communly  i 

scribed  under  this  title  differs  from  the  ordinary  conception  of 
in  several  pirtieiilars,  the  most  important  of  which  is  that  it  is 
aide.     Because  <»f  these  elinicid  and  pn.)gnostic  differences  many  writcB 
do  not  regaled  the  affection  as  belonging  to  the  dementias  at  all. 
the  French  alienists  it  is  known  as  stupidity?,  and  by  certain  Aii»i«ric 
writers,  notably  8pitzka,  it  is  designated  primarv'   stup«iroiis   in?<ani 
It  is  iu  most  instances  an  affection  of  early  adult  life,  and  is  chamrtiri* 
by  a  more  or  less  profound  stuporous  state  or  stupidity,  with  mux-ul 
atony  and  relaxation.     Cerebral  activity  is  usually  in  almo^t  totiti  ul« 
ance,  the  mind  presenting  a  vacuum.     There  is  no  initiative  in  thouy 
or  action.     Memory,  judgment,  and  even  the  emotions,  are  in  a  .stat*' 
jKiralysis,  so  to  s|K>ak.     At  times  in  the  early  stiiges  there  is  some  e^ 
denee  of  emotional  action,  liut  it  is  tninsient,  causeless,  and   silly 
ty|K.\     All  conscious  relations  to  surroundings  or  to  self  are  soon  b 
and  the  individual  iu  the  fully-<levcloj>ed  attack  is  r<Hhie<Hl  to  the  U 
level  of  purely  vegetative  existenee.     Somatic  function   and    comma 
sensibility  are  proportionately  involved.     The  apjx'tite  disitppcars, 
rather,  all  a]>preeiation  of  the  necessity  of  eating  to  sustain  life  is  In 
If  fcwKl  lie  jilaccd  in  tlie  mouth,  however,  the  patient  will  masticate  i 
swallow  it  mechanically,  although  the  tpiaiity,  character,  or  <{nnnti 
the  fo<xl  is  a  matter  of  indifference.     S>metinies  it  is  necessary  to  p«* 
food  back  against  the  pharynx,  the  patient  swallowing  purely  thr 


^ 


ACUTE  FRTMARY  DEMENTIA. 


827 


reflex  action.  There  exists  an  utter  negligence  and  disregard  of  per- 
sonal apjwarancc* ;  the  habits  become  (ilthy,  the  chjtliing  .soiled  witli 
urine  anit  faeces.  The  sphincters  arc  not  paralyzed,  hnt  there  is  total 
absence  of  any  eonseioiis  appreciation  of  their  action,  ('otnnion  sensi- 
l»ility  is  so  far  impaired  tliat  a  pin  may  l)e  <lriven  into  the  >kin  witli 
forro  or  the  snrface  bnrned  with  liot  iron  without  appreciable  indication 
of  pain  or  siiifering  on  the  jmrt  of  the  }wiitient.  Such  experiment*;  are, 
however,  not  free  from  liazard,  in  tluit  tiie  wound  or  burn  may  prove 
the  starting-|R>int  of  ugly  ulceration  or  sloughing,  the  hw  state  of 
trophic  vitality  in  these  |i«ticnts  predisjMwiug  them  to  such  acciileuts 
under  slight  prov*^>eation,  Kviilences  of  this  lowered  trojrliJc  state  are 
to  be  found  in  the  subnormal  temijerature,  ft^hlc  j)ulse  and  heart  action, 
dilatc^l  pupils,  and  blue  discoloraticm  of  the  extremities,  with  coexistent 
oEdema,  particularly  of  the  feet,  often  observed  in  this  aflTeetion.  Spitzka 
is  authority  for  the  statement  that  Raynaud*s  disease  is  not  uneoiufuon 
— a  statemciit  which  I  do  not  doubt,  though  personally  I  have  never 
aeen  the  two  together. 

Acute  prinuirv  dementia  is  usually  of  ratber  abrupt  onset,  passing 
quickly,  after  an  initial  jieritxl  of  short  dunition  of  mental  confusion,  loss 
of  memory  and  attention,  and  silly  morbidness,  into  the  state  of  stupiflity 
alrcinly  described.  It  may  be  ciiused  by  any  factor  or  combination  of 
factors  temling  to  pnulucc  a  state  of  mental  exbaustion.  Masturbation 
and  sexual  excesses,  insufficient  fmd,  and  physical  hardship  or  priva- 
tion, debilitating  diseases,  esjx'cially  those  attended  with  pntstrating 
discharges — chronic  diarrhceas,  dysenteries,  or  suppurations — may  act  as 
immediate  i-auses  of  an  attack.  Sudden  and  profound  mental  shtM-k  has 
been  noted  as  immediately  preceding  an  attack  acting  appai'ently  as  the 
only  cause.  The  most  commcm  and  potent  immediate  causative  factor, 
however,  is  over-exertion  mentally  in  study  and  com|>etition  at  s<'hiiol. 
In  many  cases  there  is  a  predisposition  apparent  either  in  an  ac(puri<l 
neuro|iiiithic  instability  or  some  form  of  vitiated  heredity  of  neurotic 
iy\Mi.  The  two  sexes  are  about  equally  affected  numerically,  w^ith  jxissi- 
bly  a  slightly  gi'cater  predisjtosition  in  males. 

r)iA(;Nf>sis, — The  diagnosis  is  ordinarily  a  matter  presenting  few 
difficulties  :  the  age  <if  the  patient,  the  determinalde  t^usc,  the  absence 
of  rniotional  disturbances  in  the  direction  of  either  exaltation  (^r  depres- 
8i<m,  the  relative  iufrecpieucy  of  delusions  or  hallucinatinns,  the  total 
abeyam^e  or  annihilation  of  all  mental  reflexes — starve  to  distinguish  the 
afPection  from  either  mania  or  melaucbolia  with  ease  and  promjitness.  I  n 
the  cases  which  are  less  typical,  and  in  \vhich  transient  emotional  disturb- 
ances occur,  the  melancholy,  if  it  be  present,  is  les«  fixed  and  protnund 
than  in  true  melancholia,  the  faeies  is  absent,  and  there  is  an  alisence  of 
the  delusions  of  dread  and  terrible  foreboding  characteristic  of  melan- 
cholia. The  initial  stage  of  genenil  paresis  may  simulate  clinically  the 
Bymptom-picture  in  primary  dementia  in  some  respects,  but  in  paralytic 
dementia  there  are  su|ieratlded  the  physical  symptoms  of  tremor,  abnor- 
mal speech,  juipillarv  inerjuality,  and  vasomotor  disturbance,  etc.,  con- 
spieuous  l)y  their  a[>s<'nce  in  the  affection  we  are  considering. 

Prognosis, — The  pntgnosis  in  acute  primary  dementia  is  g4»od. 
Gray  states  that  the  majority  recover,  and  Spitzka  gives  the  proj>f>rtion 
of  recoveries  as  90  per  cent.     The  more  sudden  in  onset  the  better  the 


828 


DEMENTTA 


prtignof^is.  If  recovery  does  not  occur,  the  patient  passes  into  a  condi- 
tion c>f  clininie  or  terminal  dementia,  or  death  occurs  from  jibysical  fli»- 
ea,se,  usiiully  plithisis. 

The  liti ration  i.s  from  two,  three,  or  four  weeks  to  as  many  montlu^lii 
those  eases  which  recover. 

Treatment  is  based  chiefly  upmn  the  physiciil  conditiuD  prw^'nt^J 
Asylum  restraint  h  rarely  ncwssjiry,  provided  pmper  care,  tWi,  uoi| 
medii'al  attention  cun  l>e  secured  iit  home.     Such  patients  rarely  iuj 
fest  homicidal,  suicidal,  or  destructive  tendencies,  though   iIm 
themselves  injury  in  jntrely  negative  ways,  involving  the  ii- 
constant  oversight  and  care.      From  a  distioetly  therapeutic  ^ 
all  measures  calculated  to  restore  biKliiy  vigor,  ^uch  as  abui: 
nutritious    food,    proper    rest,    I)athing,    massage,    etc.,    are   in<licaiirti 
Among  the  drugs  w^hich  I  have  found  of  jwsitive  benefit  in  the**?  ca 
are  strychnine,  protouuelein,  thyroid  extract,  and  iron,  nreferahly  in 
form  of  j>epto-manganate  or  ferratine,  the  iormer  in  ilosses  of  a  tal 
sptMJufid   in   milk  or  sherry  wine  four  to  six  times  daily,  the  Utter  j 
doses  of  five  to  ten  grains  three  times  daily.    Strvclmine  may  be  adva 
tageously  conihined  with  the  iron  in  doses  of  one-sixtieth  to  one-twenti 
eth  of  a  grain  three  times  daily.    The  dose  of  thyroid  extract,  perferah 
given  in  tal>let  ibrm,  is  five  grains  three  or  f<mr  times  daily.     Ppi»«? 
nuelein  may  he  given  in  the  same  way.     In  one  ca.se  recently  obser>c(l 
general   faiiidization  secerned  to  he  of  much  vahie  in  promoting  an  iin« 
provenieut  in  gcnend  bodily  nutrition,  with  commensurate  amelionatio 
of  the  mental  stupidity.     There  is  little  if  any  tendency  in  these 
to  relapses,  and  if  nwovery  takes  place  at  all,  it  is  usually  perfeii, 
ing  no  residuum  of  the  mental  jierversion  as  an  evidence  of  the  »tt 


Secondary  Oonfusional  Insanity. 

Defixitiox  and  SvMPTOAfs. — This  is  really  simply  a  stage  in  i 
development  of  terminal  dementia  succeeding  the  acute  psychoses. 
represents  a  transition  periml  rather  than  an  entity,  ami  yet  the  ^ymi 
tom-picture  is  often  so  different  from  that  of  ordinary  terminal  dement 
that  it  is  entitled  to  a  separate  reference  and  description.     It  ci>rresjHtmt 
by  analogy  somewhat  tt)  the  partial  type  of  simple  dementia.     The  min<l 
is  ni>t  completely  obliterated,  but  tliere  exists  a  state  td"  confusirjn  ami 
agitation.    Following  an  attack  of  mania  or  of  melancholia  of  proloo 
dnmtion  and  obstinate  resistance  to  ti*eatment,  the  mtient  is  notic 
being  less  exrited  ou  the  one  liand  or  depresse<l  on  tne  other.     He  i*i, 
other  words,  lcs.s  subservient  to  tin-  exaggerate*!  emotional  element  vrhi 
had   previously  dominated  mental  activity.     His  delnsiimsand  halliK 
nations  are  jiartially  retained,  but  they  are  mere  fragmentary-  elemen 
and  no  new  ones  are  elaborated.     The  morbid  projiensities  to  suicide  i 
homicide  or  destrnctiveness  are  either  lost  or  if  j»ersistent  thry. 
preme<litation  or  elaboration.     Violence,  if  it  occur,  is  purpos^^l^aid 
witbont  emotional  basis.     The  maniac  remains  talkative,  and  even  ' 
hose,  but  less  so  than  formerly.     The  melancholiac  loses  his  inti 
tive  silence,  an<l  may  become  garrulous,  but  sj)eeeh  is  silly,  im^ 
and  often  unintelligible.    Such  patients  exhibit  in  ecpial  degree  at^ 
a  purposeless  motor  activity  or  restlessness.     They  are  utterly  mcaj] 
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any  degree  of  concentration  of  miml  or  Ictj^iral  sci^nence  in  ideation, 
iml  even  the  identity  of  the  jmtjsohuI  fgo  iimv  he  lost  conipletely.  In 
some  of  thene  eases  the  resitlua  of  the  original  ur  primary  pt*ychoj<is  |)er- 
siet  with  siiiticient  distinctness  to  enable  the  ohser^'er  to  deterniin<'  its 
nature.  These  jMitients  are  <jrdinurily  far  less  helpless  and  defu'wlent 
than  is  the  ease  in  terminal  dementia  pro|wr.  They  are  less  nejrligent 
of  the  laws  of  tleeeney,  and  are  tar  less  tiltliy  in  their  hahits.  They  have 
snffieient  intelligence  with  wliich  to  rcctignize  and  make  known  their 
more  iin|>crative  physical  necessities,  snch  as  food  and  warmth.  Tliey 
do  not  require  to  be  fed,  and  i>rdinarily  are  possessetl  of  active  appetites, 
tlie  bcKlily  nntrition  remaining  piod. 

The  Di-RATiox  of  this  transition  perio<l  is  variable.  It  may  last  a 
few  weeks  or  months  or  many  years.  Usually,  however,  the  symptoms, 
will  be  found  upon  comparison  from  month  to  month  to  be  steadily  pro- 
gressing toward  a  complete  dementia,  which  is  the  inevitable  termination, 
since  treatment  is  utterly  ineflectnal.  On  acfount  of  the  cwcasional  otit- 
breaks  of  excitement  or  violence  which  may  occur  in  these  cases,  and 
their  nmre  or  less  dependent  condition,  institution  care  and  control  is 
advisiible. 

These  outbreaks  of  excitement,  by  the  way,^ave  rise  thrt>u^di  KratTt- 
Ebing  to  the  term  dementia  agitata,  by  which  this  ft>nn  of  alienation 
is  designated  in  certain  textbooks.  They  are  relics,  perhaps,  of  the  orig- 
inal mania  or  periods  of  agitated  agony  in  melancholia. 

■  Terminal.  Dementia. 

Definition  and  Symptoms. — While  the  expression  "terminal 
dementia  "  might  l>c  appropriately  a[)plie<l  to  all  forms  of  mental  decay 
which  are  secondary  in  onset  to  some  acute  oi^anic  or  psychical  affection, 
technically  the  term  is  restricted  by  most  writers  tti  that  i'orm  of  progre>- 
sively  increasing  mental  deterioration  which   siicceeds  in  the  mu'iired 

■ttses    of   acute    vesanic    insinitics,    such    as    mania,    melancholia,    etc. 

^Terminal  or  sequential  dements  constitute  a  large  proportion  of  the 
insane  population  in  all  c()untries,  Clonston  has  estininted  tliem  as 
nund>ering  two  thirds  of  the  asylum  insane  in  Great  Britain.  Here 
al'O,  as  in  simple  dementia,  the  degive  of  mental  enfeeblcmcnt  may  vary 
greatly,  thvuigh  the  fun<lamental  defcft  is  the  same  in  character,  the 
essential  symptomatic  conditii>u  bring  f»ne  of  (juantitative  loss  of  mental 

iiinction.  It  is  difficult  in  the  dementia  which  terminates  a  nielan- 
holia  of  the  stnp<»rous  or  katat<mic  tyiw^  to  tleterinine  tlie  periinl  of 
mnsitiou  from  the  primary  psychosis  to  the  terminal  dementia.  Some- 
inies  this  tnmsition  is  represented  by  an  intermediate  condition 
of  confusion  and  incoherenc*'  referred  (o  umler  the  preceding  para- 
graph, entitlc<l  8ec(Mulary  Confusi(mal  Insanity.  In  other  caM:'S  the 
element  of  time  alone  determines  the  citange  in  diagnosis.  A  melan- 
cholia with  profound  stujutr  or  an  acute  primarv-  dementia  continuing 
unaltered  for  more  than  a  year  or  two  is  pnibably  already  acn)ss  the 
bonier-line  of  a  terminal  dementia.  Ordinarily,  however  it  is  not 
jfticult  to  n^cognijie  the  -ymptoms  which  botli  ptsitively  and  negsUively 
lidi<.*ate  the  onset  of  dementia.  The  first  suggestion  may  occur  through 
rapid  accession   in  Hesli    and  weight  without  corresponding  mental 
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iniproveraent.  The  facies  of  meliincliolia  becomes  less  charartcristie  of 
mental  suffering,  showing  an  increasing  tendency  to  abi?onw  of  all  i 
expresKion,  or  vacuity.  The  tension  in  tlie  facies  becomes  relaxci  H 
Emotional  disturbances  in  both  mania  and  melancholia  subside  in  degrw  ™ 
or  disappear  altogether.  The  numiae  beeomea  calmer,  less  aggressivt*, 
less  voluble  in  sjx'cch,  more  cotleeted,  or  rather  less  agitateil,  in  luanniT 
The  melancholiae  loses  that  vestige  of  intelligence  wliich,  no  matter  l>«>w 
prot\>inid  his  stupor,  was  still  apparent  to  t!ie  trained  observer.  He  \*i^ 
that  semiconscious,  semispastic  resistance  to  forced  movements ;  he  no 
longer  refuses  food,  and  his  insomnia  may  disappear  altogether.  Tlie 
circulation  is  Ix^ttcr,  the  pul.se  rate  dropping  from  UK)  or  over  or  ri-^inj;  I 
from  40  or  50  to  the  nt>rinah  Gradually  or  (piickly  the  more  eha^lctt'^l 
istic  syniptom-pieturc  of  dementia  is  develojwd,  and  the  nature  of  the 
ca.se  is  no  longer  in  doubt.  There  is  a  period  of  stujx>r  which  ap|iarent]^ 
represents  an  exhaustion  reaction  which  sometimes  immediately  pwoeda 
recovery  in  certain  cases  of  both  mania  and  melancholia,  whicb  htt 
been  not  iufremieutly  mistaken  for  dementia.  It  is  ii:§ually  of  ghoit 
duration,  and  does  not  long  ob-^eure  the  diagnosis,  but  its  existmci 
should  always  be  hornc  in  mind.  When  once  fully  developed,  temunl 
dementia  represents  the  most  degraded  and  repulsive  level  to  which  tnao 
can  descend.  8ueh  dementi  are  utterly  disgusting  and  in<leotnit  in  habtta, 
defiling  tliemselves  with  filth  and  often  filling  their  mouths  witJi  diil 
or  refuse.  They  usually  sit  or  lie  upon  the  floor  in  .squalid  dtsliabill^ 
passing  the  time  in  miisy,  meaningless  chatter  or  senseless  griniaioc^  j 
gesticulations.     S<jmetiines  they  are  destructive  and   noisy,  especb  " 

night,  requiring  liypnoties.     Others  are  apathetic  or  stupid  in  i 

degree,  the  mind  being  apjwirently  in  a  state  of  as  complete  extinctio 
as  it  is  j>ossible  t^o  conceive.    Such  jjsitients  are  mere  automaUi,  and  I 
to  be  cared  for  with  the  same  attention  which  is  given  to  infunt^. 
certain  cases  there  is  for  years  some  preservation  of  intelligence  in  imnJi 
fied  and  attenuated  degree.     The  patient  can  understand  simple  instrua 
tion,  and  can  perform  certain  duties,  as  with  simi>Ie  partial   dementia 
He  nuist  bo  told  what  he  is  to  do  again  and  again,  however,  and 
absolutely  no  power  of  initiation.     Such  mtients  make  up  the  cUh* 
working  patients  in  asylums,  and  are  iisetully  and  beneficially  employe 
in  simple  duties.     All  dements,  no  matter  what  the  tlegree  or  Ivpe,  , 
lial)le  to  develop  sudden  outbreaks  of  excitement,  attended  ^^  *  "  nj 

violence  or  destructiveness — a  fact  to  be  borne  in  mind,  e.«-p  i| 

attempt  is  made  to  care  for  the  (>atient  at  home. 

Treatmknt. — Treatment  in  dementia  of  the  semiential  or  termiiu 
tyf>e  is  directed  solely  to  the  maintenance  of  physical  health,  ^inoe  thi'l 
is  no  cure  or  relief  i\yv  the  mental  condition.    The  fofxl  especial] v  si 
be  wholesome  and  abundant,  since  there  is  fpiite  characteristicaily  pr 
ent  a  tendency  to  emaciation  nnd  malnntritiim  es'cn  where  the  appetite 
is  enormous.     Patients  with  denumtia  should  never  Iw  left  alone  whca_ 
eating,  siiu-e  they  have  the  habit  of  bolting  food  in  large  ma8?ie««,  wo 
tinies  with  fatal  stnuigulation  as  a  result.     Careful,  patient  training  wil 
ixMnisionally  cause  some  improvement  in  filthy  and  injurious  halnU,  U 
the  task  is  a  ditficult  one  and  orditiarily  hopeless. 
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The  Organic  Dementias. 

The  dementia  whkrh  ix'trurs  a*;  a  sequeeiee  of,  or  in  avHsociatioii  with, 
groe8  structural  diHoasc  of  the  brain  iw  merely  one  symptom  in  the  clin- 
ical history  of  the  case  and  often  a  symptom  of  secondary  irniKtrtanee. 
Any  intelligent  conception  of  sneli  dementia  must  neeessjinly  involve  a 
discussion  of  the  primary  eau.se.  8ueli  discussion  is  not  only  impossible 
within  the  limits  of  this  article,  but  it  would  be  equally  inajipropriatc 

.here.  The  reader  is  tlierefure  referred  to  (he  various  articles  found  else- 
rhere  upon  jmretie  dementia,  syphilis  of  the  brain,  cerebral  trauma- 

'tisnis,  hemiplegia,  epilepsy,  alcoholism,  <'te.  (See  Index.)  Heniie  de- 
mentia, since  it  constitutes  an  entity  and  is  not  dcseril>ed  elsewhere,  I 
ill  inclnde  as  the  final  sub-ty|K'  to  be  considere<l. 


Senile  Dementia. 

Definition  and  Symptoms. — Senile  dementia  proper,  usiajf  the 
term  in  its  strictly  litend  significance,  is  a  condition  which,  as  it  iweurH 
onltnarily,  mit^ht  be  considered  almost  a  normal  epoch  in  human  life. 
It  is  the  seventh  stage  of  Shakespeare's  man.     Just  as  with  advancing 
years  the  physical  man  begins  to  degenerate  and  disintegrato,  so  the  men- 
tal man  takes  on  a  j>n:»eess  of  corresponding  weakness  and  decay.     The 
somatic  snbstmtum  of  mind  takes  part  in  the  general  iTtn^nide  meta- 
morphosis incident  to  increasing  years,  and  the  dejientlent  psyehi<'  func- 
tions of    memor>',  attention,  and   reason  gradually   fade  and  dim  in 
commensurate  degree.     When  slight  in  degree  and  somewhat  projtor- 
[tionate  to  the  physical  decay  in  its  advaneenient,  the  mental  state  is 
fiimply  one  of  slight  weakness,  and  can  scarcely  be  termed  a  true  demen- 
jtia.      In  certain  individuals  the  mental  decay  advances  more  rajndly 
[than  tlie  physical,  and  reaches  comparatively  quickly  a  low  level.     The 
[most  prominent  symptom  is  toss  of  memory,  esjiecially  for  recent  impres- 
Isions  and  events,  the  details,  even  in  minute  degree,  of  incidents  and 
■events  long  past  being  retained.    There  is  exaggerated  emotional  excita- 
bility, tears  and  anger  alike  restdting  from  causes  tlie  most  trivial  and 
insigniticant.     Such  jiiitients  are  credulous  and  impressionable  as  chil- 
dren are,  and  are  easily  influenced  by  others,  jn<lgment  and  reastm  both 
being  seriously  impiired.     Their  liabits  an*  careless,  they  loscidl  rt'cogni- 
tion  of  time  and  plafc  and  even,  at  times,  of  identity.     Karely,  if  ever,  is 
there  observed  any  homicidal  tendency,  nor  are  they,  as  a  rule,  actively 

|destructi%*e.  Suicide  is,  however,  o<-<'asionally  attempted,  and  sometimes 
successfully.  It  is  essential  to  the  diagnosis  that  evidences  more  or  less 
conspicuous  of  physical  senility  shall  he  em'xistent.  These  consist  in 
var^'ing  degrees  of  btwlily  de<'repitud<',  manifesti-il  in  totiering  gait, 
wrinkh'd  skin,  and  tremid<nisiicss  in  muscular  action  and  in  s(M.x"t'h, 
Usually  siijx'rfieial  evidences  of  a  gt'uend  athert^ma  are  to  be  found, 
and  areus  senilis  is  common.  The  special  senses  are  ini|>aired  some- 
times in  marked  degree^  notably  \ision  and  hearing.  It  is  partly 
til  rough  this  impairment  or  defect  of  sjieeial  and  common  sensdiility 
that  tiie  mind  fails  to  receive  new  in^pressions,  ceases  to  advance,  and 
begins  its  backward  inarch,  which  ends  in  the  annihilation  of  intel- 
ligence. 
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The  age  at  which  senllo  dcmcntiu  (vcciirs  is  ordinarily  an^nffn 
between  sixty  and  ninety.  Premature  senility,  hotli  phy?ieal  and  nm\- 
tal,  oecurriiig  under  tlie  age  of  sixty  is  by  no  means  uneommon,  and 
cases  have  heen  reported  under  the  age  of  fifty.  Any  of  the  numerous 
causes  of  va,'<euhir  degeneration  may  pre<]is|>ose  the  indiNHdnal  to  prema- 
ture deeay,  EurJy  senility  is  simictiraes  (»bserve<l  as  a  s^ort  of  fniiiily 
tniit.  Worry  and  want  are  factors  tending  to  aggravate  the  conditido 
anil  to  hasten  its  advam-e. 

PRcxiNf)Sis. — Although  the  prognosis  is  in  most  instances  hoj»elf>* 
as  regartls  i-ecovery,  cases  are  oetajsionally  observed  in  which  marW 
improvement  temporarily  follows  active  tonic  and  sui)portive  trealment, 
directed  ehiefiy  toward  the  bettennent  of  the  physical  state.  Ou<*i<f 
the  most  important  aspects  of  the  ^lllljeet  of  senile  dementia  relale*  Uv 
the  medico-legal  status  of  such  individuals.  The  testamentary  capacity 
of  senib'  dements  is  esj>ecially  important  Ix'cause  of  the  frequency  Mi'tii 
which  it  is  made  the  basis  of  will-contests.  C<mtnict.s,  marriage,  port- 
nershi])  agree  rnents,  and  many  other  relations  in  civil  law  are  quite  often 
subjects  of  litigation  in  connection  with  this  type  of  alienation.  Of 
c*>urse  in  well-marked  cases  no  doubt  can  exist  as  to  the  mental  inoi- 
picity,  but  wcasionally  it  is  exceedingly  difficult  to  determine  the  jinrif- 
h'm.  No  general  test  orstaudaRl  of  capacity  can  Ix*  tixetl  arbitrarih  in 
these  cases,  but  each  must  be  studied  individually  with  regard  twthi* 
point. 

Pathoixxiy  of  Dementia. — It   is   excepti«>nal    to  find  a  nonn,nl 
brain  in  post-nmrtems  tipon  dements,  no  matter  what  the  clini<*alty|i«-. 
The  pathtilogicid  findings  are,  however,  exceedingly  varied  in  bollnlia« 
nu'ter  and  degree.     There  is  a  sjx-cial  pjithology  in  |)areticdenientinind 
in    the   dementias   associated  with  ejiilepsy,  syphilis,  and   alcoholism, 
which  will  be  found  in  the  se|«rate  articles  upon  these  subject*.   In 
the  4lementias  depemlent  u|x>n  gross  orgjuiic  cerebnil  disease,  such  :»>  tw- 
mor,  meningitis,  apo|>le.\y,  ami  other  acute  vascular  legions  with  rara»>- 
lissement,  the  jKithology  is  that  of  the  organic  lesion,  and  has  no  pWt 
here.     The  patholingical  changes  observed  in  the  ve-sanic  dementiiu^  may^ 
and  usually  do,  include  the  skull,  the  meninges,  the  bhMx^ves^*l!* 
lymph  spaces,  and  the  tissues  of  the  brain  itself,  the  latter  either  jmK<.\y 
(vr  iu  minute  cellular  and  connective-tissue  alterations.     Th< 
usually  thickened  ;    it  may  be  of  increased  weight  or,  as  is   - 
the    iiiise,   lighter   in   weight,  with   or  without  thinning   of    the   v^aifc 
The    thin  skull-cap  is  rather  characteristic  of  senile  dementia,  whil 
the  thickene<l,    heavy,   and  sometimes    enlarged    skull    is    quite 
nifui    in    secondary   dementias.        Bevan    Lewis    states    that    crauti 
hyperostosis  is  present  in   from  one  fourth    to   one  thinl  of  all    fatal 
cji'^es  of   insanity.     The  skidl   may  show  other  abnonualitics  in  «w.ico- 
phytes,  plates,  and  small  exostoses  are  (X'casionally  obs<'rve<l.  The  menin- 
ges may  be  th*^  site  of  adhesions,  especially  fn>ntal,  so-<'alle<l  anichnoid 
cysts,  dund  luematonui,  or  i)]>acities.     .\s  a  matter  of  fact,  one  or  mc 
of  these  conditions  is  quite  common.     The  walls  of  the  blocxivesttel"  i 
often  thickened  and   iufiltraNHl   with   fatty  granules  and  hicmatfiidrii 
The  jxri vascular  sjjitccs  arc  enIarg(Ml.     Tlie  brain  as  a  whole  is  « 
times  altered  in  size  in  the  direction  of  an  atrophy,  or  there  may 
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ireas  of  wasting  in  certain  regions,  with  partial  or  complete  effacement 
>f  convolutions.  The  most  characteristic  and  frequent  alteration  in  the 
issues  proper  of  the  brain  consist  in  a  diminution  or  relative  deficiency 
D  the  pyramidal  cells,  with  increase,  sometimes  enormous,  of  the  spider 
)r  scavenger  cells  and  neun)glia.  Sometimes  the  cells  are  not  so  mark- 
xlly  diminished  in  number,  but  they  present  a  shadowy  indistinctness  of 
>utline ;  the  nuclei  are  enormously  swollen  or  shrunken  and  changed  in 
form,  and  they  do  not  stain  well  with  carmine.  These  cells  may  exhibit 
ill  stages  of  granular  or  pigmentary  degeneration  in  some  cases.  The 
nedullated  fibres  of  the  white  substance  are,  according  to  Bevan  Lewis, 
ifTected  with  a  chronic  degenerative  process  which  occurs  as  so-called 
miliary  or  genuine  sclerosis  or  as  colloid  degeneration.  The  pathology 
jf  dementia  is,  in  short,  as  has  been  stated,  one  which  may  include  any 
&nd  all  forms  of  degenerative  change  in  the  brain. 

Vol.  IV.-W 


Synonyms. — Monomania ;  Systematizoil  insanity  or  Systematized 
'delusional  infinity  ;  Intellectual  insanity  ;  Primary  insanity  ;  Primary 
delusional  insanity  ;  German  Priniiire  Verriiektheit ;  Originare  Verriick- 
theit ;  French  Dflire  nartiel ;  iX'lire  systematise;  Folie  syst^matis^e ; 
M o n oma n i c  in te 1 1 eet  i le I  le. 

Definition. — Panmoia  is  a  primary,  chronic  mental  disease,  usually 
iMrising  on  a  dejrenerative  biisis,  and  characterized  especially  by  system- 
Piltized  <lcIusions, 

The  name  "  paranoia  "  {)J  TTapdt/ota)  is  derived  from  Tzapa,  near  to,  at 
the  side,  near^  across;  and  uo£a},  to  think,  to  he  wise.  The  term  may 
thus  be  taken  to  indicate  a  qualitative  and  tjuantitative  alteration  of 
intt'llijirenee.  Plato  in  his  Phmlrtuif  and  Inter  Aristotle,  used  it  as 
gyonymous  with   navia. 

IIiSTOuv. — The  history  of  the  term  |Kiran<>ia  may  be  said  to  be  the 

history  of  the   attempt   to  Hnd   a   suitable  and   universidly  aeeeptable 

designation  for  that  hirge  class  of  mental  diseases  where  the  intellectual 

processes  are  involved,  in  distinction  from  tlic  feelings  and  emotions,  as 

ia  mania  and  melancholia.     Ten  or  fift<'en  yeiirs  ago  it  would  have  been 

possible  to  give  a  detinition  of  j>aranoia  that  would  meet  with  fairly 

general  aece|Ktance,  but  at  prcH-nt  (in    1898),  this  cannot  Ije  done,  iind 

the  confusion  fias  now  become  so  great  that  there  is  almost  no  form  of 

mental  disease  a[>art  from   mania,  melancholia,  and  the  organic  brain 

diseases  that  is  nr>t  chisst^d  by  some  writer  as  a  form  of  paranoia.     The 

^pability  of  alienists  to  frame  a  classificiition  of  mental  diseases  that  all 

Bould  imite  upon  has  always  been  a  standing  reproach   to  psychiatry, 

and  regret  must  now  be  keener  tfian  ever  that  a  term  that  at  one  time 

bade   fair  to  be  of  more  service  thun   perhaps  any  other  ^ingle  term  in 

]>«yciiiatric    nomenclature   should    he   so   hwsely    used    and    so    widely 

applied  as  now  utterly  to  fail  to  call  up  a  definite  clinical  picture,  unless 

the  terra  is  itself  qualified  by  the  name  of  scnne  jiarticular  author.     No 

diftcrenee  could   he  grciitcr,  for  example,  tlian   the  use  of  the  term  by 

Knilft-Ehing   and    Spitzka  on    the    one    haml,  and    on    the    other   by 

Ziehen,  who  recognizes  a  paranoia  fullowing  iiereditary  degeneration, 

trauma    capitis,    chronic    alcoholism,    pulwrty,    the    senile    state,    the 

climacteric,  acute  febrih'  conditions,  e]>ilepsy,  hysteria,  exhaustion,  and 

_i)eriodie,  circular,  and  recurrent  insanities. 

^p     It  will  thus  be  seen  that  piranctia  lias  the  most  extensive,  but  at  the 
^Tame  time  the  most  ill-defined,  acce|>tjuice  of  any  word  in  psychiatry. 
The  term  was  used  by  Vogel  in  17G4,  hut  with  nothing  of  its  present 
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signiiicatiou,  ami  hy  ITeinroth  in  1818,  to  describe  certain  secontlnp^ 
states  (if  mental  exaltation,     Esqnir<>l  in  1H3S  desi^ribed  the  intellwinil 
niononKinias,  and  rejMjrtcd  several  obi^ervationS"  in  which  he  lai<l  Mn'*] 
upon  the  ideas  of  gmndeiir.     The  firi*t  io  advance  the  modern  conc^p 
tioji  of  jmranoia  was  Grlesiugcr  in  1848,  who  described  s)*stemsti* 
insanity  under  the  title  Dk    l^irriiek'thrit^  but   he  consiidered  it  to 
always  seeondary  to  melancholia  or  to  mania. 

The  modern  eoneeption  of  paranoia  as  a  primary  disease  date«! 
Snell  in  1805,  who  first  clearly  described  a  fnndaniental  form,  (listm 
from  mania  and  from  melancholia,  and  charucterized  by  the  priniui] 
ajvpeaninee  of  a  Kerien  of  delusional  ideas  of  a  mixed  nature  (per*ec«ti()i 
and  gmudeur)  and  accompanied  by  hallneinations.  Snell  still  held 
tlie  older  term,  monomania,  but  his  description  mark.s  a  distinct  ni\\nm 
in  psychiatric  classificjition.     The  delusions  are  not,  Snell    '  n] 

other  forms,  an  echo  of  the  whole  mental  life,  a  tendency  h* 
tion.  The  most  striking  symptom  is  a  delusion  of  persecution,  wuhj 
exaggeration  of  the  sentiment  of  personality,  and  a  tendency  to  actitit] 
rather  than  to  jmssivity,  difJerLng  in  this  from  melancholia,  Thcrf  an 
also  delusions  of  grandeur  untlbrndy  primary,  contemjxjrari*.  or  co» 
secutive  to  the  delusion  of  jjersecntton,  and  bringing  about  a  chaugi*  ifl 
the  |>ersonality.  The  development  of  these  forms  of  insanity  U  ^lo»J 
but  sometimes  they  develop  quickly  on  account  of  the  mental  ex6\« 
ment.  The  prognosis  is  bad,  yet  in  these  cases  a  true  conswoiivi 
dementia  is  never  observed, 

Griesinger  in  1807  retracted  his  former  opinion,  and  agreed  wit! 
Snell  as  to  the  primary  origin  of  the  mixed  states  (delusions  of  nerwca* 
tion  and  of  gnxndeur),  anil  lie  gave  them  the  name  of  prlmdre  IVrrw-Jb-J 
theit.     He  also  described  the  hy|M>ehondriacal  and  erotic  forms.    Th* 
German  term,  Verrut'tdhflt,  introduced  by  Griesinger,  is  in  many  wijl 
an  adniiral/le  one;  in  English  its  nearest  equivalent  is  cracked  orrrujrJ 
and  tm  word  better  ilescrilK'S  the  mental  condition  of  the  paranoitc  tlutl 
craziness. 

Wcst|)hal  in  1878  first  described  the  acute,  curable  form  of  ^ 
'*  charaeterisccd  by  the  sud<len  explosion  of  hallocinations,  espectfl 
hearing,  accotnjMuited  by  ideas  of  grandeur.  At  the  height  of  the  ^i| 
ease  the  ini'ohemnce  is  such  that  it  snji^sts  a  febrile  delirium, 
certain  instances  there  are  impulses;  in  others,  on  the  contrary,  tlu'itl 
complete  dejection.'*  It  is  concerning  this  acute  form  of  Westphal  tlil 
there  have  been  the  greatest  differences  of  opinion,  and  now,  aftH 
almost  twenty  years  of  discussion,  the  question  cannot  be  said  colirafl; 
nearer  a  settlement.  Schiile,  Meynert,  Mendel,  and  other?  vA\o% 
Westphal,  while  Kraift-hlbing  gives  the  weight  of  his  great  authofi^ 
against  the  existence  of  an  acute  paranoia.  In  this  condition  of  I 
subject,  a  general  agreement  ap|>arcntly  being  out  of  the  qtic-slion, 
nierely  remains  for  each  writer  to  state  on  which  side  he  finds  hitoiH 
and  tlie  present  writer  jrrefers  ti*  follow  Krafl't-Ebing. 

To  the  writer's  mind  the  most  complete  and  philos4>phiail  concepU 
of  paniin>ia  is  unalterably  bound  up  with  the  idea  of  chronic  it  tf.  Tben-c 
be  no  more  beautiful  <"linieal  pictures  of  mental  disease  tlian  are  furuW" 
V>y  the  life-history  of  many  saints,  martyrs,  religions  enthuMast^  J 
fanatics,  for  whom,  if  we  agree  to  call  them  paranoiacs,  we  have  a | 
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\\  descriptive  term  than  wlueb  nn  better  hiw  ever  been  foiiinl,  and 
\\  give.s  us  at  onee  ji  cluar  insight  into  their  mental  process's ;  and 
at  the  same  time  the  h>gicjil  and  systematic  evolntion  <>f  tfieir  false  i<leas 
furnishes  u.s  witli  a  elue  to  the  immense  iniluenee  tlicse  j»e<»pU?  luive 
exercised  in  many  periods  of  the  \V(»rhI's  histi>ry.  To  reail  history  witli 
this  conception  of  |Kiran*jia  is  to  gjiin  a  new  Hgfit  on  the  ft>rres  that  liave 
moved  men  and  *n'ertliro\vn  kingdoms.  Under  t!ie  gniding  and  over- 
m;istering  influence  of  a  pantiiojac  we  see  France  vietorions  under  a 
Joan  of  Arc;  tbonsands  of  men,  women,  and  ehihiren  leaving  their 
h«>me-s  to  jwrish  in  foreign  lands  in  tfie  crusides  nnder  a  Peter  the 
Hormit ;  a  new  religion  fimndi'd  through  the  visions  of  a  Swedenborg ; 
a  kingdom,  Bavaria,  nearly  bankrupt  throngli  the  extnivfiganees  »if  a 
Liudwig  ;  a  rise  of  the  people  to  full  e(mli*ol  of  the  govennnent  un<hT 
the  teachings  inspired  by  a  Ronssean  ;  a  nation  thrown  int(*  mourning 
by  the  act  of  a  (fuitean  ;  and  men  and  women  the  world  over  regulating 
their  daily  lives  and  sustained  in  every  hardship  and  misfortune  that 
the  world  «in  offer  by  the  ecstatic  visions  of  some  saint  or  marly r» 
Surely,  the  mental  conditions  of  which  the  above  are  types,  extending 
over  yearrs  and  dis;ippearing  ordy  at  fleath,  are,  at  the  last  analysis, 
essentially  tlifterent  and  distinct  from  an  acute,  curable,  mental  disturb- 
ance that  may  follow  delirium  tremetis,  childbirth,  or  an  attack  of 
typhoid  fever.  It  will  be  of  marked  assistiince  in  gaining  a  clear  idea 
of  the  narmwer  and,  in  the  writ-er's  o|)inion,  more  proper  concejition  of 
panmoia  to  e«^nsider  what  mental  iliseases  it  is  allied  to.  Tluis,  Knitl't- 
Eliing  places  it  under  the  general  broad  grouping  i»f  the  mental  de- 
generations, the  other  members  of  the  group  Iieingconstitntional  affective 
insanity  (folie  raissonnante),  the  |w»ri<Mli<-jd  insanities  (which  include 
the  circular  forms),  the  forms  with  morbid  impulse,  such  as  dipsomania, 
and  periodical  insiinity  arising  sympsitheticaily,  as  menstrual  insanity. 
The  oc^ir  and  intimate  relationship  of  these  c<3nditions  with  the  classicid 
cas«:s  of  [Kiranoia  that  have  l>een  cited  will  be  apparent  at  once.  Thev 
arc  all  dejtendent  on  some  inherent  vice  or  weakness  of  the  nervous 
system,  sumething  that  came  into  the  world  with  them,  and  only  need- 
ing the  proi>er  exciting  cause  to  burst  forth  into  fnll-<levcloi>ed  mental 
disease. 

Etiology. — Of  all  the  factoids  entering  into  the  etiology  of  paranoia, 
menUd  degf^iienition  is  by  al!  authors  admitted  to  be  the  chief.  Para- 
noiacs  above  all  others  liave  the  ncuro]>athic  c«)nstitution  and  the  rehhnre 
ISchworhe,  or  irritable  we^dvuess.  As  signs  of  the  neuro[tatlu'e  eonstitu- 
tion  may  be  mentioneil  severe  reactions  to  atmos|)heric  changes  ;  very 
high  teniperatnre,  with  striking  irregularities  of  the  curve  in  febrile 
conrlitions,  with  typical  course  at  other  times  ;  severe  nervous  reactions, 
even  to  the  point  of  eonvul>ions  ;  neuroses  and  psychoses  at  the  pliys- 
iologieal  jM'riodsof  Wtv  (dentition,  puherfy,  menses,  climacteric)  ;  hyper- 
jesthesias  ;  vasomotor  distnrbances ;  nystagmus,  strabismus,  stuttering, 
contractures,  and  even  innervation  disturbances  of  muscles  (grimaces, 
etc.)  ;  disturbances  of  the  sexual  life  are  especially  common,  eitlier  fail- 
ing entirely  or  being  abnormally  str4»ng,  appearing  even  in  early  child- 
h< km!  ami  seeking  perverse  gratification .  These  individuals  are  especial ly 
the  subjects  of  theii"  emotions,  quickly  running  the  whole  gamut  from 
extreme  gayety  to  deep  hyiwchondria.     Prolonged  and  continuous  exer- 
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tion,  either  physical  or  mental,  seems  to  be  an  impossibility  to  many  of 
them,  through  the  quick  exhaustion  of  their  nervous  force  and  their  special 
liability  to  ennui.  The  higher  ethical  feelings  and  strivings  are  lack- 
ing, but  there  are  often  a  sham  religiosity  and  a  fondness  for  the 
emotional  forms  of  religion. 

The  etiological  factors  vary,  of  course,  according  to  the  views  of  the 
individual  writer — whether  he  construes  paranoia  in  the  broader  or  more 
restricted  sense.  Those  describing  the  acute  hallucinatory  form,  for  ex- 
ample, give  as  etiological  causes  hereditary  predisposition  first  of  all, 
then  epilepsy,  hysteria,  alcohol,  lead  and  cocaine  poisoning,  and  the 
majority  of  febrile  and  post^febrile  psychoses ;  and  it  is  here  that  are 
classed  the  inanition  psychoses,  those  following  mental  and  bodily  ove^ 
exertion,  insufficient  nutrition,  severe  aneemia,  repeated  childbearing, 
prolonged  lactation,  and  sexual  excesses.  The  majority  of  these  causes 
are  what  go  to  make  up  a  typical  inanition  psychosis,  but  to  designate 
such  a  psychosis  acute  paranoia  because  the  dominating  symptoms  are 
hallucinations  and  delusions  appears  extremely  illogical.  Ziehen,  who 
is  the  author  above  quoted,  gets  a  complete  recovery  in  70  per  cent,  of 
the  above  class  of  cases.  Undoubted  exciting  causes  of  the  outbreak  of 
paranoia  in  its  more  restricted  sense  are  puberty,  the  climacteric,  uterine 
diseases,  and  masturbation. 

Pathoixkjy. — At  the  present  time  it  is  not  possible  to  say  that  there 
arc  distinct  and  clearly  marlced  pathological  changes  peculiar  to  the  brains 
of  paranoiacs.  Spitzka  gives  as  signs  of  the  insane  temperament— (1) 
atypical  asymmetry  of  the  cerebral  hemispheres,  as  regards  bulk ;  (2) 
atypical  asymmetry  in  the  gyral  development ;  (3)  persistence  to  embir- 
onic  features  in  the  gyral  arrangement ;  (4)  defective  development  of 
the  great  interhemispheric  commissure  ;  (5)  irregular  and  defective  de- 
velopment of  the  great  ganglia  and  of  the  conducting  tracts ;  (6)  abnw- 
malities  in  the  development  of  the  minute  elements  of  the  brain ;  (7) 
abnormal  arrangement  of  the  cerebral  vascular  channels. 

Donaldson's  attitude,  in  his  Chovjih  of  the  Brainy  is  very  oonsem- 
tive  :  "  Since  the  hemispheres  of  the  brain  are,  in  the  foetus,  smooth,  and 
only  gradually  become  marked  by  fissures,  it  is  observed  that  early  [«Vl 
disturbances  in  their  growth,  which  later  are  almost  invariably  associated 
with  disturbances  in  the  intelligence,  are  also  accompanied  by  abnormali- 
ties in  fissuration.     But  farther  than  this  it  is  hardly  safe  to  go." 

Several  marked  examples  of  these  changes  in  the  brains  of  paranoiacs 
have  been  reported.  One  of  the  best  known  is  that  of  Muhr,  where 
there  was  notable  and  unusual  asymmetry  in  the  two  halves  of  the  brain, 
attributed  to  a  redu(^tion  in  volume  of  the  left  half  of  the  cranial  cavity 
and  of  the  left  internal  carotid  arter}%  In  a  case  reported  by  Kirchoff 
the  skull  was  microcephalic,  the  left  hemisphere  did  not  cover  the  cere- 
bellum, and  the  cerebral  commissures  were  defective.  Others  have 
found  evidences  of  inflammatory  processes  in  the  meninges  ;  ependym'tis 
of  the  ventricles,  especially  the  fourth  ;  anomalies  of  the  basal  arteries; 
and  atrophy  of  the  cortex. 

Regarding  the  changes  found  in  these  conditions,  Folsom  holds  vrith 
Schule  that  similar  and  as  extensive  gross  intracranial  anomah'esare 
found  in  persons  who  could  not  be  called  of  unsound  mind ;  but  any 
defect  of  brain  is  far  more  common  among  persons  of  unsound  than  of 
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srtund  niiml,  and  tlion-foro  \n  doubt tnl  i-a.-ios  it  la  of  a  certain  value  as* 
corroborative  evidtnitv  of  »u.'ntal  iiitirniity  or  impainiK'nt. 

We  may  therefore  coneludo,  with  Sander,  that  pniin«»ia  is  not  a 
single  process,  bnl  frequently  a  eou^loinerate  of  different  processes  dis- 
playing themselves  in  line  siune  individual,  and  we  tmist  llierefore  exfiect 
various  pathohtgieul  *'lianges  in  the  bruin.  How  varied  these  prtK^esses 
may  be  is  seen  IVoin  the  findings  in  the  l)n3iins  nf  the  two  most  notctl 
|)uranoiaes  of  nnHlern  times — (iiiiteau  ami  Lndwig  II,  of  Bavaria.  In 
Guiteau's  l>rain  there  were  adhesions  of  tlie  thim  mater  tit  the  inner 
table  of  the  skull  ahmg  the  longitudinal  sinus,  and  adhesions  of  the 
tlura  to  the  pia  and  to  the  brain  at  a  spot  on  the  vertex.  There  were 
ihifkeuing  and  milky  disrnloration  of  the  'Vaniehnoitl  "  uver  the  snlci 
in  the  whole  ennvexity  of  bnth  Itemispheret*  4if  the  liniin.  The  walls  of 
the  bloodvessels  of  the  brain  were  aneeted  with  grarmlar  degeneration 
in  mrmerons  minute  areas  throughout  the  cortical  layers.  In  many 
places  there  was  degeneration  of  the  nerve  cells  and  cells  of  the  neur- 
oglia in  the  gray  matter.  There  was  also  asymmetry  of  the  convolu- 
tions. There  were  tluis  evidences  of  ps\st  inflammation.  But  all  these 
changes  are  fretjiiently  found  in  the  brains  of  the  chronic  insjine  from 
other  forms  of  insanity. 

Liidwig's  brain  presented  many  similar  apjjearances.  The  skull  was 
somewhat  small  for  the  size  of  the  Uxly  (he  was  six  feet  three  inches 
tall),  and  was  asymmetrical.  The  calvariimi  was  unusually  thin.  There 
w^ere  degenenitionH  uf  the  bony  tissue  on  the  inner  plate  of  the  skull, 
especially  at  the  frontal  hone.  There  was  au  osseous  growl h  two  milli- 
metres in  length  sjiringing  from  the  clivus,  and  the  surrounding  bony 
tiiisne  was  iKirous  and  brittle.  The  left  |H4nms  bone  bulged  into  the 
temp<iro-spnenoidal  lobe  about  one  centimetre  ;  the  pia  was  thickened, 
especially  in  the  frontal  region;  the  *' arachuoitl  "  was  thickened,  with 
milky  discoloration.  At  one  point  the  pia  was  thickened  and  hanlened, 
and  had  imping*^!  «tn  the  tiihle  of  the  skullj  causing  absorption.  Here, 
again,  there  are  evidences  of  inflamnuit«vry  processes,  but  nothing  that 
can  be  looked  on  as  absolutely  path<jgnomouic. 

Symptoms. — Paranoia  may  be  considered  an  exaggeration  or  still 
further  development  of  the  insane  diatliesis  or  the  |)svcho-nenropathic 
temjwrament.  It  is  primarily  a  disease  ()f  the  idratioual  life,  its  chief 
j*ymptoms  l>eing  delusions  and  imj»erative  conceptions,  with  *mtbursts 
of  sudden  overmastering  hallucinations.  An  ali-|»i*rvading  and  ever- 
present  egoism  is  its  most  notable  chanicteristic.  Tb4'  (Kiranoiac  18 
above  all  a  ivasoning  Ix^ing,  but  his  conclusions  an'  laully  through  an 
inherent  defect  of  his  logical  apparatus,  with  a  weakened  j>ower  of 
criticistn  and  reflection.  In  many  cases  the  evolution  of  the  disease  is 
so  slow  that  it  may  he  years  before  the  subject  is  recognized  to  be  insane, 
anil  Ids  ins;iuity  even  then  may  seem  to  be  but  the  exaggeration  of  his 
natunil  tem|x»rament.  The  paranoiac  is  exalted  or  depressetl  according 
to  the  nature  of  his  delusions,  but  there  is  this  difference  between  the 
depression  or  exaltation  of  paninoia  and  of  melancholia  and  mania — 
that  in  pininoia  the  condition  is  primary  and  a  redaction  to  the  delusions, 
and  not,  as  in  tin*  latter  cases,  a  secondary  reaction  to  the  disturl)o<l 
emotional  state.  In  melancholia  the  patient  is  depressed  because  of  his 
own  misdeeds  or  sinful  actions  toward  the  external   world,  while  in 
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paranoia  it  is  the  external  world  that  is  all  wrong  and  keeping  him  out 
of  his  rights  through  no  fault  of  his  own.  Through  his  inability  properly 
to  orient  himself  the  paranoiac  builds  up  a  most  imposing  structure  on 
entirely  erroneous  and  fictitious  ideas  and  conceptions.  Grant  the 
premises,  and  you  often  cannot  find  a  flaw  in  the  argument.  Times  of 
great  political  excitement  are  especially  favorable  for  bringing  to  the 
front  these  erratic  and  often  dangerous  individuals,  and  the  murder  of 
Garfield  is  still  recent  enough  for  all  to  recall  the  trains  of  false  reason- 
ing by  which  Guiteau  finally  brought  himself  to  believe  that  he  was 
being  kept  out  of  his  just  rights  by  the  government,  and  that  the  only 
way  to  obtain  justice  for  himself  and  to  save  the  country  was  to  remove 
the  President.  The  paranoiac  therefore  believes  and  acts  exactly  as  if 
his  delusion  were  true. 

The  mental  powers  of  paranoiacs  are  usually  fair,  and  there  are  cases 
where  they  have  risen  to  the  highest  rank  intellectually  and  have  left 
an  indelible  stamp  on  the  world's  historj'.     Such  a  case  was  that  of 
Rousseau,  who  was  the  first  to  voice  the  aspirations  and  longings  that  a 
few  years  later  bore  fruit  in  the  French  ana  American  Revolutions,  yet 
the  life-history  of  Rousseau  would  make  a  classical  description  of  the 
persecutory  form  of  paranoia.     Nowhere  can  the  workings  of  the  para- 
noiac mind  be  better  seen  than  in  his  Conf&monSf  beginning  as  it  does 
with  an  impious  reference  to  the  Deity,  ana  proceeding  with  an  egotism 
that  has  never  been  equalled  to  lay  bare  the  coarseness  and  foulness  of 
his  own  youthful  mind  ;  appealing  with  most  fervid  terms  to  the  mothers 
of  France  not  to  give  over  to  others  the  care  and  rearing  of  their  rhil- 
dren,  and  then  without  a  qualm  leaving  his  own  children  at  an  orphan 
asylum.     Time  after  time  he  was  obliged  to  flee  from  his  imaginan' 
enemies,  misconstruing  all  the  efforts  of  his  friends  to  assist  him,  and 
finally,  in  all  probability,  dying  by  his  own  hand  when  the  fear  of  his 
enemies  became  too  acute  to  be  longer  borne.     And  vet  this  was  the 
man  whose  reformatory  ideas  in  education  have  lasted  to  the  present 
time,  and  whose  political  ideas  are  practically  embodied  in  the  Decora- 
tion of  Independence. 

In  their  youth  these  patients  are  the  victims  of  morbid  subjectivity, 
and  often  have  hallucinations  at  a  very  early  age,  as  was  the  case  with 
William  Blake,  the  poet  and  artist,  who  at  ten  years  of  age  saw  a  tree 
filled  with  angels.  Every  conceivable  incident  of  their  daily  life  and 
the  chance  remarks,  tones,  and  gestures  of  those  they  meet  are  seized 
upon  by  these  patients  and  woven  into  their  cobweb  structure  of  delu- 
sions. The  friends  of  a  patient  under  the  writer's  care  have  recently 
brought  him  some  magazines,  four  or  five  years  old,  in  which  he  finds 
mentioned  two  names  the  same  as  those  of  two  fellow-patients ;  this  JS 
to  him  proof  positive  that  these  two  fellow-patients  are  concerned  in  the 
scheme  by  which  he  is  deprived  of  his  liberty.  The  hallucinations  are 
often  kept  under  control  to  a  remarkable  degree,  and  there  maybe 
years  at  a  time  that  the  patient  has  an  intermission  with  a  full  apprecia- 
tion of  his  condition,  but  after  a  time  the  disease  begins  again  wnere  it 
had  left  off.  Dissimulation,  too,  must  always  be  guarded  against.  A 
noted  historical  example  of  this  is  where  a  French  patient  was  able  to 
convince  every  one  of  his  mental  soundness,  and  was  about  to  be  dis- 
charged by  the  government  inspector ;  but  it  being  necessary  to  sign  his 


C03rPLICATF0NS  AND  SEQUEL JS. 


841 


name,  he  could  not,  even  with  liWrty  so  near  him,  g-ive  iin  his  dohi^iivn, 
up  to  that  time  successful Iv  coiicenltHl,  :ind  lie  signed  liimsolf  "  The 
Christ." 

HallueinatiimH  of  all  the  senses  neoasionally  break  nut  witli  siivfi 
gix^at  virvlem-e  tliat  the  patients  beeorne  acutely  maniacal,  hecffmit)^ 
wholly  nn(>riented  and  confused. 

One  of  the  must  marked  e  ha  mete  ri  sties  of  the  disease  is  the  so-ealled 
trttH»formaHonj*  of  the  deltisitm,  T!ie  |Mitientj  imajjining  hiniself  watched 
and  spied  upon,  his  f(Hitsteps  dogged,  and  himselt"  made  tite  subjeet  of 
derog-atorv  remarks,  eonclmles  that  he  must  Ih'  a  person  of  importance, 
and  all  his  delusinus  l>ei"nme  tinge<l  with  self-tni  porta  nee,  and  he  de- 
mands tliat  he  sliall  be  taken  at  his  own  valuatictn.  The  prtn-ess  may 
be  reversed,  and  delusions  of  {KTswution  may  be  the  sequelee  of  delu- 
sifms  of  grandeur^  or  the  two  tVjrms  of  delusion  may  exist  together; 
indeeil,  Spitzka  holds  tliat  a  deuiarcation  between  pnmnoia  in  which 
persecutory  ilelusions  prcdomiuate  and  that  in  which  ambitious  ideas 
prevail  cannot  be  defendeil-— that  ttiey  are  merely  the  same  disease  mani- 
festing its  symptoms  under d liferent  external  guises.  A  marked  charac- 
teristic of  certain  |)aranoiacs  with  exalted  ideas  is  their  altitude  and  gait; 
an<l  it  is  often  possible  to  make  a  dingnosis  in  a  group  of  asylum  jKitienl* 
from  this  [ifirtinoino  f/oif,  with  the  btxly  erect,  even  to  bending  haek- 
wanl,  arms  carried  stitflv  by  the  side,  antl  measured  steps,  all  indicating 
the  height  of  egoistic  self-importance. 

To  attempt  a  description  of  the  delusions  of  paranoia  would  be 
to  catalogue  the  contents  of  each  jwiranoiac's  mind,  so  varied  and  in- 
numerable are  tlie  delusions  ;  hut  it  is  the  prfurMs  tliat  sjjceial  stress  must 
be  laid  upon,  by  which  a  Wtthiif/rhttiirh'^  itr  "castle  of  delusions,"  is 
erected  in   which  the  whole  lif'i'  of  the  [>atient  is  spent. 

The  most  trivial  and  sinqvle  incidents  of  the  daily  life  of  these 
patients  are  distorted  ami  twisted  until  they  l>ecome  the  foundation- 
stones  of  the  delusional  structure.  ('han<'e  remarks  overheard  in  the 
street,  references  in  books  and  newspa|>crs,  and  even  reminiscences  of 
dreams,  all  furnish  material  which  their  |^^rfei*te<l  logic  weaves  into  the 
warp  and  wotjf  of  their  new  life  ;  tor  it  must  nevt>r  Ite  forgotten  that  an 
essentially  new  [K-rstmality  is  the  final  outcome  of  this  delusion-building 
— a  jK'rsonality  that  is  in  every  way  consistent  with  the  dominating  false 
ideas. 

There  are  three  classes  into  which  the  delusions  naturally  divide 
themselves:  (1)  of  delusions  of  suspicion  and  persecution,  often  of 
unseen  agency,  based  on  lialbitinations  :  (;2)  of  exaltation  ;  (.*!)  of  delu- 
sions transformed  iVorn  seiisationi^.  The  nutbreak  may  be  acute,  with 
overnijistering  hallucinations,  giving  rise  to  delusions,  and  with  second- 
ary reactions  of  assault  and  violence  or  even  suicide;  or  the  onset  may 
ext<Mid  over  months  or  years.  Perverted  sensations,  antesthesias,  and 
panesthesias  lead  to  transformcfl  sensaticms.  Here  arise  the  delusitkn.n 
of  conception  by  the  Deity  or  of  nivishing,  and  the  gravest  scandals 
may  arise  from  false  accusations  of  men  above  reprtvach.  Hallucina- 
tions of  ail  the  senses  may  oci'ur,  the  freouency  l>eing  given  as  first 
hearing,  then  feeling,  vision,  taste,  and  smell. 

Complications  and  Skqi'KL-K. — Melancholia,  genera!  paralysis, 
alcoholic  and  epileptic  insanity,  and  the  jwriodical  forms  of  mental  dis- 
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ease  are  reported  as  complications  of  paranoia.  When  these  develop,  as 
well  as  when  senility  comes  on,  the  resulting  dementia  must  not  be 
considered  as  a  result  of  the  paranoia,  but  of  the  complicating  disease. 

Diagnosis. — From  the  slow  development  of  the  disease,  often  seem- 
ing but  a  part  of  the  character  itself,  a  diagnosis  is  often  impossible 
until  the  delusions  have  become  so  firmly  fixed  that  all  hope  of  doing 
the  patient  any  good  has  long  gone  by.  Paranoia  may  at  times  simulate 
mania,  melancholia,  hypochondria,  and  general  paralysis.  Hallucina- 
tions are  very  rare  in  mania,  and  the  characteristic  **  flight  of  ideas"  of 
mania  is  absent  in  paranoia.  Delusions  of  poisoning,  of  persecution, 
and  of  grandeur  are  present  in  general  paralysis,  but  their  unsystem- 
atized character  and  the  behavior  and  mental  failure  in  general  paralysis 
shouljl  oficr  the  means  of  diagnosis.  In  melancholia  and  hypochondria 
the  depression  and  self-depreciation  are  usually  subjective  and  referred 
to  the  un worthiness  of  the  patients  themselves,  and  not  to  external 
agencies,  as  in  paranoia. 

Pr(X>xosi8. — The  prognosis  of  paranoia*  is  extremely  grave,  almost 
hopeless.  In  over  500  cases  KrafFt-Ebing  has  never  seen  a  recovery, 
although  admitting  the  occurrence  of  lucid  intervals,  especially  in  the 
beginning  of  the  disease,  but  of  short  duration,  while  later  there  may  be 
deep  and  lasting  remissions  with  complete  latency  of  the  symptoms.  A 
remarkable  historical  example  of  almost  complete  recovery  was  the  case 
of  John  Bunyan,  who  had  mental  strength  enough  largely  to  overcome 
and  hold  in  check  his  hallucinations  and  to  prevent  them  from  gaining 
the  complete  mastery.  The  tendency  is  toward  a  progressive  mental 
enfeeblement,  but  not  to  complete  dementia.  Many  of  the  most  nsefiil 
and  hard-working  patients  of  the  asylums  are  the  paranoiacs  who  have 
passed  through  the  storm  and  stress  of  their  diseiLse,  and  have  settled 
down  into  a  quiet,  contented  routine. 

The  great  advances  of  the  study  of  educational  processes  in  recent 
years  and  the  present  universal  interest  in  child-study  are  hopeful  signs 
that  there  may  be  in  the  future  a  more  general  early  recognition  of  the 
psychopathic  temperament  and  the  insane  diathesis,  and  the  adoption 
of  judicious  educational  methods  with  these  unfortunates.  In  this  only 
does  there  seem  to  be  any  hope  of  reducing  the  number  of  paranoiacs  in 
the  world. 

Treatment. — The  protection  and  safety  of  society  are  the  chief 
considerations  in  dealing  with  paranoiacs,  and  for  this  reason  asylum 
treatment  in  the  majority  of  cases  is  absolutely  demanded.  There  is  no 
other  class  of  the  insane  from  whom  asylum  physicians  and  court 
officers  stand  in  so  much  danger.  Matthew  D.  Field  has  made  a 
careful  study  and  report  of  Mary  Anderson*s  persecutor,  the  paranoiac 
Dougherty,  who  was  released  from  the  asylum  against  the  physicians' 
advice,  and  then  justified  their  diagnosis  by  returning  and  killing  ot« 
of  the  assistants.  It  is  the  possibility  of  such  tragedies  as  this  that 
must  always  be  borne  in  mind.  The  suddenness  with  which  the  delu- 
sions against  one  person  may  change  to  another  affords  no  permanent 
safety  except  in  seclusion.  Suicide  is  rare,  but  may  occur  as  a  result 
of  the  terrible  and  distressing  delusions. 
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Definition. — General  part'si.s  is  a  t'<Mvl>ral  discast*  of  olironic,  remit- 
tent typtr,  cliaracterize*!  l>v  (leniciitia  of  a  very  gnuhial  oiij^et,  usually 
merpiiifr  into  mania  or  uu'lanrhoHa,  ^'lUTally  with  stupid  and  (»x|)ansive 
doIu>iun>,  and  awompanied  by  tremor,  ataxia,  pii})i!laT"y  alterations,  and 
eventual  paresi.s. 

ETi(tLfM;Y. — Tlie  comlitions  whieli  l>ear  a  causative  relation  to  gen- 
eral jKiresis  are — sex,  age,  heredity,  orcupation,  social  ]M>sition,  uther 
insanities,  cranial  traumata,  climate,  hR-ality,  and  raee,  syphilis,  alco- 
Iiolism,  improper  food  cjr  poisons,  spinal  disease. 

Males  are  mtieh  more  frequently  attacked  than  females,  and  a  careful 
analysis  of  statistics  made  l»y  Mtekle  sliows  that  about  four  of  the 
er  are  affeetetl  to  ftne  of  the  latter.  To  the  greater  tension  and 
X|)osure  of  men  in  active  life,  and  (heir  greater  teiuleucy  to  erroi*s  of 
hygiene  and  diet  and  to  dissipation,  is  prolmhly  largely  due  this  ditfer- 
enee  Wtwceu  the  sexes,  although  it  should  he  reincmhered  that  tlie 
female  is  hy  nature  the  more  viahle  organism. 

The  disejLse  chiefly  occuim  between  the  ages  of  thirty  ami  thirty-five, 
although  exeejjtioiially  it  may  occur  before  or  after  these  datt's,  some- 

»tirae<  as  early  as  the  sixth,  and  occasionally  as  late  as  tlie  sixtieth,  year. 
In    my   ex|K'rieuee    hereditiiry   paralytic   dementia    has    been    rare, 
although  in  most  eases  a  neurotic  heredity  has  obtained. 

Na%'al  and  military  careers  are  sai<l  to  he  eondueive  io  paralytic 
dementia.  Mickle  found  that  the  regiments  of  the  English  Guards 
furnished  many  eases,  and  the  disease  was  frequent  among  the  soldiers 
of  tiie   First  Xajwleon. 

•  It  is  stated  by  the  same  author  that  of  (J4,(j42  persons  admitted  to 
insane  asylums  in  Englaml  au<l  Wales,  5.91  jjcr  eeitt.  of  the  private 
admissions  were  general  paretics,  while  of  the  [muper  admissions  8.21 
per  cent,  were  such.  Jung  asserts  that  ?A.H  \wr  cent,  of  the  males  of 
the  Sjctter  class  were  paralytic  dements,  but  only  1  out  of  109  females; 
and  Laehr  found  only  3  cases  of  pandytic  dcnientia  aiuoug  7H(i  females 

»©f  the  better  class.  Colin  nuiintaiiu'd  that  in  the  Frencii  army  three 
fourths  of  the  cases  of  insanity  among  the  officers  were  of  this  variety. 
Without  douht  the  ordinary  jisycho-neuroses  of  long  duration  some- 
times pass  into  jiaralytic  dementia^  and  this  has  lieeti  especially  noticed 
hy  C'almeil  and  Maree  iu  cases  of  halluciuatory  insanity,  their  patients 
having  lasted  thtve,  four,  five,  and  thirteen  years  resi>eetively. 

That  in  certain  eases  cranial  trauma  acts  as  a  cause  there  can  l>e  no 
_  douht. 

■        There  are  many  curious  facts  alxnit  race,  climate,  and  locality  in  the 
^napisation  of  pandytic  dementia.     It   is  said   to  be  ejctremely  rare  in 
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Ireland,  many  of  the  large  asylums  containing  no  case  of  it,  and  bat  2 
to  3  per  cent,  of  the  admissions  to  the  Dublin  Asylum  consist  of  this 
disease,  while  it  is  almost  unknown  in  the  Belfast  institution,  where, 
Mickle  has  stated,  "  the  population  is  chiefly  of  Lowland  Scotch  origin, 
and  really  of  Saxon  blood,  while  the  Celts  of  Wales,  Cornwall,  and  the 
Scotcli  Highlands  have  a  considerable  share  of  the  disease."  Yet  the 
Celts  in  the  south  of  Scotland  are  seldom  affected  by  it.  The  disease 
has  increased  in  tlie  south  of  France  during  the  last  two  generations. 
Dr.  Luther  Bell  is  said  to  liave  first  recognized  it  in  this  country  in 
1843.  There  was  not  a  single  case  in  the  Toronto  Asylum  when  Dr. 
Workman  entered  it  in  1853,  but  from  January,  1866,  to  July,  1875, 
there  were  72  deaths  accredited  to  paralytic  dementia. 

The  different  provinces  of  Germany,  various  parts  of  Belgium,  the 
several  counties  of  England,  and  the  separate  states  of  Italy  exhibit 
widely  differing  percentages.  In  Portugal  the  rate  is  about  3  per  cent 
of  all  the  insanities.  In  Constantinople,  judging  by  the  institution  on 
the  Asiatic  side  in  Scutari  which  was  visited  by  Mendel,  the  disease 
was  relatively  frequent,  and  increasing  in  number,  according  to  the 
statement  of  the  superintendent.  In  Rio  Janeiro,  Brazil,  there  vtere 
1 1  cases  in  297  insane.  It  is  a  rare  disease  in  Cuba,  where  it  occurs 
oftener  among  the  negroes  than  with  the  native  whites.  It  is  said  to  be 
frequent  in  Australia. 

The  relationship  of  syphilis  to  paralytic  dementia  is  very  thoroiighlr 
set  forth  in  a  most  excellent  and  carefully  compiled  monograph  written 
by  Morel-Lavallee  and  Belidres  in  1889,  in  which  the  authors  veir 
decidedly  show  tliat  syphilis  is  admitted  by  competent  observers  in  all 
the  countries  of  Europe  to  be  a  frequent  cause  of  this  disease,  though 
there  is  no  means  of  differentiating  these  cases  from  others  of  non- 
specific origin.  It  is  furthermore  very  conclusively  proven  by  these 
authors  that  a  disease  which  closely  simulates  paralytic  dementia  is  the 
syphilitic  pseudo-general  paresis  of  Fournier,  which  may  be  induced  by 
focal  lesions  of  the  cortical  or  subcortical  regions  of  the  cerebnmi,  or 
by  Kvphilomata,  causing  fusion  of  the  cerebral  membranes  and  event- 
ually cortico-meningeal  infiltration.  These  conclusions  were  illustrated 
by  some  46  cases  which  were  carefully  collated  and  presented  in  detail. 
Although  the  authors  offer  no  tangible  means  of  differentiating  s\'philitic 
pseudo-i^aresis,  yet  a  study  of  their  cases  will  show  that  there  was  a 
precedent  history  in  every  case  of  cerebral  syphilis,  and  this  was  ako 
shown  in  my  cases.  The  duration  of  the  disease  may  be  said  to  varv 
from  a  few  months  to  many  years,  although  the  average  expectancy  is 
from  three  to  five  years. 

PATHOLOGiOAii  Anatomy. — It  is  only  recently  that  we  have  begun 
to  obtain  a  clear  knowledge  of  the  pathological  alterations  of  the  cerebral 
tissues  characteristic  of  this  disease.  In  the  past,  striking  results  of 
morbid  alterations  have  been  described  and  have  passed  as  explan>" 
tory  of  the  textural  changes,  although  they  have  been  in  reality  the 
results  of  a  long  scries  of  microsco})ic  alterations  that  have  themselvw 
eluded  our  ken.  Our  lack  of  complete  knowledge  of  the  histology  w 
the  cerebrum  and  our  defective  hardening  methods  are  chiefly  accoont- 
able  for  these  failures.  By  the  marvellous  bichromate-of-silver  stain, 
first  discovered  by  Golgi  and  subsequently  applied  by  the  genius  of 
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Ciijal,  and  its  subflequi'tit  iiiodifitMvtiiHis  ami  altcrnativcK,  our  knowledge 
of  the  wondprful  mechaiiistn  of  the  hmin  has  been  iin'olutionized  ;  and 
tliis,  in  eoiTJniielion  with  the  method  of  so-ealled  "control"  exjK'rinientri 
— /.  r.  investijjrations  of  normal  tissues  by  the  satne  niethml — luvs  set  aside 
tiianv  descriplitms  of  deeeived  investigators.  For  exatnjile,  eerebral  path- 
oh»trist.s  arc  not  agreed  as  to  whetlier  paralytic  dementia  primarily  begins 
in  the  nerve  tibres  and  the  nerve  eeils,  or  whetlier  its  onset  is  to  be  found 
in  the  bloodvessels  and  their  lymphatic  appendages.  Tiiis  is  an  idle  strife 
of  w<>rds  as  a  matter  of  fact,  for  there  have  been  recorded  no  pathological 
observations  capable  itf  proving  that  all  t!ie  fin<^  nieduUated  nerve  fibres 
of  the  cortex,  such  as  are  descrilx'd  by  C'ajal  and  liis  foUowers,  have  bw^n 
tiioroiighly  examined,  for  the  simple  reason  that  the  staining  fluids  iiseil 
in  the  pathidogical  oases  will  not  atVcct  all  this  network  of  Hbrcs,  and  it 
is  therefore  iin|»ossible  to  say  that  autliors  who  have  deserilwd  <inly  vas- 
cular lesions  in  the  early  cases  may  not  have  unconsciously  and  unin- 
tentionally overhwked  certain  degenerations  in   these  nerve  filaments. 

Binswauger  and  Frithmau  have  demonstrated  that  all  the  hardening 
methods  and  prescrvittive  solutions,  such  as  absolute  alcohol  an4l  chromic 
acid,  alter,  and  often  entirely  destroy,  the  original  structure  of  the  cells. 
And  this  is  not  all,  for  certain  alUTations  described  as  pathological  have 
been  proved  to  \ye  due  to  immediate  pjst-mortem  change.  Thu,s»  Zaeher 
<Jescril>es  with  grejat  jKxrticularity  certain  niicrnscopical  details  in  nerve 
fibres  which  he  would  have  us  reganl  as  the  earliest  signs  of  the  disease, 
such  as  brittleness,  varicosities,  irreguhir  nod  ides,  normal  axis  cylinders 
fihown  thrf)ugh  transparent  medulhi,  irregular  curved  shape,  atrophy, 
and  final  disappearance,  observed  esjjccially  in  the  tangential  fibres  and 
the  sublying  strands ;  and  yet  Binswanger  has  ruthlessly  demonstrjited 
the  same  appearances  in  the  brain  of  a  man  who  has  been  beheade<l  ! 
In  spite  of  the  difficulties  of  the  histological  tee-bnitpie,  however,  it  can 
now  be  said  that  the  changes  affect^ — 1,  the  nerve  fibres  ;  2^  the  nerve 
cells;  3,  the  neuroglia  and  the  vesst»ls  ;  4,  the  ineird»nines. 

In  1880,  Tnczek  thought  there  was  a  progressive  <lisa]>pearanee  of 
Dervo  fibres  from  tlie  anterior,  basal,  mesial,  and  latenil  portions  of  the 
cerebrum  as  far  back  as  the  anterior  central  ur  ascending  fnuita!  convo- 
lutions, the  g\'ru3  rectus  at  the  base  of  the  bniin  l)eing  also  implicated 
in  some  acute  cases.  The  fibn-s  which  are  known  as  the  tangential  fibres 
o£  the  cortex,  as  well  as  the  su |R'rrudi:itiug  and  in tcrradiatin^^  fibres,  were 
those  involved.  In  these  cases  there  was  an  increase  of  fibrous  trans- 
formation of  the  interstitial  tissues,  as  well  as  a  decrea^^e  or  disappear- 
ance of  the  nerve  fibres,  with  an  nbutidant  development  of  abnormally 
large  spindle  or  Deiters'  cells.  Tiiczck  claimcil  that  these  pathological 
app(*aninces  were  pathognomonic  of  ]iaralytic  dementia,  and  he  still 
boll  is  this  view  ;  bat,  wliile  the  facts  to  winch  he  first  calb'd  attention 
have  been  abumlantly  confirmed,  his  interpretation  of  them  has  not  met 
^'ith  the  same  happy  fate,  as  the  same  fibres  are  frc»piently  wanting  in 
ther  forms  of  mental  dis<'ase.  Zaeher,  examining  the  br.iins  of  1*2  jxira- 
ytic  dements,  enditrsed  Tuczrk's  statements  ;  but  in  2  brains  iif  jiaranoia, 
3  of  (trdinary  paralysis,  and  Ti  of  senile  dementia  be  fuund  the  s:mie 
culiar  disapjX'arauce  of  nerve  filtrcs  as  ditl  Kiningbans  in  post-fef)rile 
dementia,  Ker.ival  and  Targoida  in  secondary  dementia,  .lendrassik  in 
Ijes  dorsalis  without  mental  im|mirraeut,  and  Greppin  in  several  cases 
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of  what  he  calls  post-melancholic  dementia ;  whilst  Koetiurin,  examin- 
ing the  brains  of  12  perfectly  sane  people  varying  in  age  from  sixty-five 
to  sixty-eight  years  at  death,  observed  a  considerable  loss  of  tangential 
fibres  in  the  parietal  lobe.  Greppin,  moreover,  could  not  find  in  a  case 
of  paralytic  dementia  of  nine  months'  duration  any  lack  of  the  intra- 
cortical  nerve  fibres.  Indeed,  Fischl  points  out  that  there  are  great 
physiological  differences  in  the  number  and  calibre  of  the  cortical  nerve 
fibres,  and  that  a  sufficient  regard  has  not  been  paid  to  these  physiological 
conditions,  fiinswanger,  who  has  lately  made  the  most  thorough  study 
of  the  pathological  data  about  this  disease,  believes  that  it  is  only  pos- 
sible to  reach  conclusions  as  to  the  disappearance  of  fibres  in  the  upper- 
most or  tangential  layer  and  the  interradiating  fibres,  whilst  the  findings 
in  the  superradiating  fibres  are  uncertain.  There  can  be  no  question 
that  the  bloodvessels  are  implicated  at  an  early  stage,  although,  as  has 
been  said  previously,  there  is  no  doubt  as  to  whether  they  are  at  first 
affected.  These  vascular  changes  are  in  the  nature  of  a  hyaline  degen- 
eration. A  functionary  and  passive  hyperaemia  results,  which  is  attended 
by  an  outflow  of  numerous  red  and  white  blood  cells  through  the  wall 
of  the  bloodvessels.  Because  of  a  certain  amount  of  destruction  of 
tissue,  as  well  as  of  the  transudation,  there  soon  follows  a  dilatation  of 
the  extravascular  lymphatic  system,  and  the  veins  become  distended  witii 
red  blood  cells,  although,  curiously  enough,  no  white  corpuscles  are  seen 
within  them. 

Of  no  less  interest  have  been  the  alterations  in  the  basic  and  connec- 
tive-tissue substance  of  the  brain,  as  well  as  in  the  vessels,  inasmuch  as 
upon  the  determination  of  them  rests  the  question  as  to  whether  the  dis- 
ease is  really  primarily  an  interstitial  encephalitis.     At  the  outset  the 
important  Question  arises  as  to  how  much  of  what  was  formerly  regarded 
as  basic  ana  connective- tissue  substance  is  really  nerve  processes  which 
have  been  shown  to  exist  by  the  newer  methods.     The  significance  of 
the  increase  in  the  number  of  free  nuclei,  the  alteration  of  the  base 
substance  into  thickened  and  fibrous  tissue,  the  appearance  of  spindle 
cells,  and  the  proliferation  and  thickening  of  the  neuroglia  have  Miriously 
impressed  the  different  authors.     The  older  writers  regarded  such  ap- 
pearances as  due  to  a  true  inflammatory  process  beginning  in  the  blood- 
vessels, the  nerve  elements  being  at  length  implicated.     In  an  elaborate 
paper  upon  this  subject  as  long  ago  as  1880,  Binswanger  demonstrated 
that  there  were  varieties  of  nuclei  coming  from  the  different  structures 
of  the  cerebrum — namely,  from  the  smooth  muscles  of  the  vessels,  the 
neuroglia,  the  ganglion  cells,  the  adventitial  sheaths,  the  pericellular 
spaces,  and  also  certain  free  nuclei  which  are  found  strewn   throughout 
the  cerebrum.     Some  of  these  color  readily,  whilst  others  do  not,  the 
former  being  generally  the  smallest.      These  nuclei,  which  are  more 
numerous  in  advanced  age,  are  irregularly  distributed  in  the  white  and 
gray  substances,  varying  greatly  in  different  individuals.     In  additioB 
to  l^hese  facts,  investigations  by  Lubimow,  His,  Golgi,  Kolliker,  Witow- 
ski,  Gierke,  Cajal,  and  Retzius  have  only  served  to  create  great  doubt  as 
to  what  the  soK^alled  basic  and  connective-tissue  substance  is,  and  this  un- 
certainty has  naturally  reflected  itself  in  the  observations  oonoeming  the 
nature  of  paralytic  dementia,  as  a  consequence  of  which  nothine  can  be 
more  definitely  said  than  that  the  neuroglia  is  sometimes  atrophied  and 
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'  gometinn^s  prolifcniteil,  whilst  the  spimllt^  «'llsinthe  midiUo  and  dwper 
!rs  and  the  cortex  are   not   inereased  in  niunher  exeept  in  the  later 
stage!*. 

A  diniiiiiition  in  thickness  in  the  gray  matter  of  theeortex,  es|Mviiilly 
in  the  ceutral  eonvolutions  iind  the  I'nintal  lirain,  |jartiaHy  alsi>  in  the 
oceipitu!  h>he,  has  been  tonnd  by  Cionini,  It  wonld  Ite  inferre*!,  there- 
fore, that  u  certain  amount  of  eortieud  substanee  mast  have  lieen  de- 
stmvi'<],  and  wliiit  has  remained  lm,s  l>ecome  more  eompresse^I,  wliilst 
the  j>hysiologieal  spaces  around  eelts  and  hb^Klvessels  liave  inen-ased. 

An  active  prohieration  in  tlie  endothelial  adveiititia  of  the  artericfles, 
capillaries,  atid  veins,  leading  t4i  a  thickening  of  these  struetnres  and 
prolifi'ttition  of  thi*  eiiilotheliai!  nnelei,  is  cjbservc<!  to  begin  at  this  time, 
and  may  be  regarded  as  a  repanitive  cHurt.  At  a  later  stage  a  portion 
^  of  these  new  formatiiMis  also  undergo  a  hyaline  degeneration.  Theproc- 
Hess  of  proliferation  in  some  ves.scis  even  implicates  t!ie  true  wall  «if  the 
vessel,  the  Inmen  becoming  narrowed  by  thesi-  means,  even  to  e(»mplete 
obliteration  in  the  later  stages.  A  new  ibnnat ion  of  vessels  is  doubtful, 
althongh    Hevan    Lewis   tliinks  he  has  seen  it.     The  intra-adventitial 

P  lymph  spaces  are  only  affected  in  places,  separated  from  the  media,  and 
(Nintaining  red  and  white  blood  cells,  coagulati-d  lymph,  and  amorphous 
and  finely  granular  pigment.  The  white  bltHKl  eells  arc  only  oecasion- 
ally  founds  however  ;  int^leed,  their  presence  in  large  masses  is  regarded 
as  an  indication  of  the  e<iurse  of  the  <liseasc  by  some  auth<trs,  l*ins- 
wanper  believes  that  they  are  seldom  fouiMl  in  the  intni-adventitial 
lymph  spaces  in  large  muubcr  in  shiwly  progressive  cases  witli  paralytic 
intennnTenees,  bnt  are  present  in  those  with  chronic  and  frcipiently 
rej>eatetl  venous  congestions.  A  generally  congestcil  condition  of  the 
extr:i-a<lventitiid  lynijih  space,  together  with  the  pericelhilar  sjjace,  is 
common.  In  the  former  is  also  found,  though  in  a  less  flegrce,  white 
and  red  blood  eells,  fil>rinous  ctiagnla,  and  [tigment  ;  but  in  the  lymph 
sijKices  of  the  cortical  substaiKx*  itself,  as  well  as  in  the  pericellular 
spacej*,  no  distinct  increase  of  the  lymjthoid  elements  has  been  observed. 
As  the  disease  progresses,  to  these  alteratiiKUH  may  be  a<hlcd  trne  in- 
flammatory or  exudative  processes  which  are  demonstrate<l  clinically  by 
somnolence  and  irritative  and  paralytic  phenoniena.  Should  ileath  then 
occur,  there  may  be  marked  infiUnition  of  both  the  extra-  and  intra- 
adventitial  lyntph  systems,  althongli  it  has  been  demonstrated,  on  the 
other  hand,  that  these  intlantmatory  changes  are  sometimes  absent,  in 
which  event  the  clinical  j)henomcna  may  l>e  explained  by  the  obstructed 
flow  of  the  lymph  streant  producwl  by  the  altered  cerebral  pressure. 

Ix»sions  iniplicatiiig  the  pia  mater  play  an  im|»ortant  part  in  the 
later  stages  of  the  disease.  In  the  early  stages  the  pia  mater  is  only 
nnwlerately  atlcrted  over  the  convexity  of  the  hemisphere,  particularly 
in  JHilated  places  in  the  fi-ontal  IoIr's,  being  thickened  and  proliferated 
in  its  endothelial  nnelei  ;  bnt  in  the  course  t>f  time  the  thickening  and 
nuclear  pn>lifeniti(>n  of  the  cndottielial  advenlitia  of  the  other  vessels 
extend  to  the  simitar  strnetures  in  this  mendmine  ;  and  these  hv|K'r- 
plastic  prtK'esses  of  the  pia  are  n\i::arded  as  an  extension  of  the  prolifera- 
tion of  the  vessel  sheath  to  the  endothelial  membrane.  Partial  adhesions 
of  the  pia  to  the  connective  tissue  lead  in  jihiccs  to  imjK.Tfect  obliteration 
if  the  epicerel)ral  spaces,  this  being  observed  in  the  region  of  the  vessels 
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going  to  the  carteXjiiJ^  well  as  in  the  portions  of  thirkfrifnl  pta;  and  thi^ 
is  due  to  an  intTca.stMl  growth  of  the  piul  connective  fii)n«  ami  u(  die 
endothelial  septa  coming  from  the  pia  and  traversing  tho  epiwrthrnl 
space.  There  are  thus  induced  an  tjhstriiction  in  the  flow  of  the  lymph 
stream,  and  a  stasis  in  the  lymjih  .-^jjaccs  of  the  connective  tiiv<ue,:t«  «rll 
as  thdse  in  the  deeper  p(frtions  of  the  cortex.  It  is  ejisv  to  umleMatnl 
that  tills  altered  lymph,  thus  iibxtroeted  in  it**  flow,  slumld  iiai^ulah' 
cerehral  tissue  wljieh  is  already  ad\aiiced  in  degeneration.  Tli*^ 
changes  do  n<»t  seem  to  difler  in  kind,  whether  tlie  case  lie  chronic *»r 
relatively  acute,  except  in  the  rapithty  of  iheir  pnfgrej*.  A  certain 
number  of  the  vitdi-ut  eases  are  fatal  because  of  the  exhan>'tion  pnidticed 
hv  the  great  motr>r  excitement,  tlu'  deficient  nourishment,  the  pulnKHuilT 
or  intestinal  lesions,  etc.,  ratlier  than  Ijccause  of  any  intensity  in  mt 
pathological  jrhenomcua  of  the  cerebrum  ;  and,  indeed,  tnie  int^amnn- 
tory  plienoniena  are  entirely  wanting  iit  many  of  them.  Thesic illeia- 
tions  in  the  tissues  esptrially  affect  the  frontal  brain,  the  cunv»ilnti««w 
of  the  island  of  Reil,  uikI  the  parietal  lobe,  and  finally  extend  lo  tbr 
temjxtral  and  oi-cipital  lobes. 

Discussion  of  the  alterations  in  the  cells  has  not  been  had  in  ihiis 
general  de.scriptiou  beciiuse  of  the  uncertainty  regarding  them. 

The  ganglion  cells  of  the  c<>rtex,  especially  in  the  frontal  lol>c, often 
possess  two  or  more  nuclei,  one  of  them,  however,  beine  proljaUvthe 
nucleus  of  a  wandering  leucocyte.  The  body  of  the  cell  is  jaj^'idin 
places,  the  space  thus  formed  being  filled  with  the  nuelei  of  leucorrte*, 
whilst  the  pericellular  spaces  are  widene<l.  and  conliiin  one  or  moff 
leucocytes,  as  well  as  pale,  ovoid  nuclei  whieii  arc  c<^ar?.ely  granular.  It 
is  uncertain  what  these  large  ovoid  cells,  which  have  bcvn  nii^tJilcrti  for 
ganglion  nuclei,  are,  although  Binswanger  suspect*  them  ti»  be  '»f  'ml- 
thelial  (vrigiu. 

Various  other  coll  alterations  have  been  descrihetl  by  <Hflcrent  aiiiln'^ 
Binswanger  states  that  the  nucleoli  are  often  sw(»llen,and  e<->ntain  jKTuliar 
M'hite,  glitteriug,  irregular  lines,  producing  a  cracked  apju-aramr:  i>r 
the  place  of  the  nucleoli  is  taken  by  two  to  four  irregular  lump-liU 
large  granules,  the  l>ody  of  the  cell  remaining  unaltered.  Again,  thr* 
SiiTue  author  has  seen  the  nucleus  enlarged,  puffed,  cloudy  with  giunulw 
or  hohliiig  glittering  l^!ates,  ur  its  contour  is  irregular  <»r  nierge»«  wJtli 
the  surroun<ling  cell-protoplasm,  wfiilst  in  both  cases  the  nucleolus  i^ 
ijualtered.  Ttic  body  of  the  cidl  iu  other  cu-'^es  ap])ears  normal,  hmili*' 
nnrh-us  has  been  replaced  by  a  loose,  finely  granular  nia.ss,  and  in«till 
other  cells  the  nucleus  has  disajipeared,  a  brown  pigment  ap|»cariiif  In 
its  stead.  The  nucleolus  is  also  destroye<l.  With  these  alteratioiK  of 
the  nueleus  and  the  nucleolus  the  body  of  the  cell  is  irregular,  hviltt^l 
diminished,  darkly  ]»i^ment*'d,  an<l  contains  snudl  nuclei  without  nur'lc"!'- 
Ass«K"iated  with  the  cell^  thus  altered  arc  fVumd  other.-.  pcrf<rtly  ina'l« 

The  central,  the  third  fntntal,  and  n<'ighboriug  convolutions, ami  llw 
island  of  Reil,  are  the  chief  sites  of  these  ct^lluhir  changes.  Thts* 
ot)servatious  of  Binswanger  have  Ix-en  eontirmed  by  Liebmann,  Zarher, 
and  Bueelski,  hut  in  certain  investigations  undertaken  by  Fl-ichl  oe 
found  that  in  some  hardening  met IkmIs,  notably  in  Flejuniing'>,  Klirlirlii», 
or  Midler's  soluticuis,  the  nucle<ili  of  the  cells  wouhl  disapjM'arordinii»i?^lii 
the  place  of  the  nucleolus  wouhl  often  be  taken  by  pigment,  and  iUi>bap' 
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1  be  altjerctl,  and  tiie  nuclei  would  lose  its  sharp  ontlineg,  whilst  pig- 
"mentary  coUefdiHis  wuidd  iilmost  cuustaiitly  1k'  f<i(iiul  hi  the  jr-auglidiis. 
Xi'vertheii'ss,  as  patluiUtgii'ai  he  rt-garded  pignu'iitary  dcgeiH'ratioii  with 
fattines-s  and  oiitirc  dt'striictioii  of*  thf*  ganglion  cell.'-,  aud  iiuclfarand  nu- 
cleolar altcnitions  ibund  ill  iionn;d  brains  are  scon  more  widely  distrilnttrd 
and  implituiting  a  larger  number  of  cells  in  |>athologie:jl  instances.  Fiscld 
was  never  able  to  obtain  the  hyaline  dfgrncratitm  of  the  cell-biKly  (sjwkt^n 
of  by  Liebmarni  and  Lnbiniow)  in  ah-ohol  jircparations.     That  the  corti- 

Kl  cells  diminished  in  number  in  the  early  stag<'s  and  in  the  gjilluping 
ses  has  been  observed  by  Bins\vanger,althungli  this  was  not  very  marked, 
and  tlie  cells  in  the  fronted  lobe  and  the  central  convolutions  were  often 
only  affected  singly  or  in  individual  groups.  Froni  sonic  very  interest- 
ing observations  njmn  the  early  alterations  in  the  g;uiglion  cells  id*  the 
ant«?rior  horn  Friedmann  has  concluded  that  the  dt-atli  f>f  the  cell  is 
effected  in  several  ways;  (1)  By  a  homogeneous  swelling  of  the  cell, 
which  is  really  a  hyaline  transformation  of  it,  coinmeneing  in  the  centre, 
whilst  a  small  ]>enpheral  p<vrtion  of  the  cell  may  renuun  intact  for  some 
Kme,  cfjntaining  the  chronuitic  substance,  and  even  the  nucleus,  which 
matter  disappears  lat**,  hut  yet  before  the  nuelcolus.  (2)  By  a  granular  de- 
struction or  fatly  degeneration.  In  this  the  diseased  jjnirtions  are  trans- 
formed into  a  pale,  granular  niasa  as  the  chromophih.*  substance  disap|x*ars. 
The  first  step  in  this  ty|H>  is  the  granulation,  and  not  the  fattiness. 
TyiK'^s  1  and  2areoftt*n  combined.  (3)  By  sclerotic  degeiu^  rat  ion,  whicli 
13  less  frequent  than  the  other  forms  in  the  acnte  intlununatory  period, 
whilst  it  is  more  oflen  found  in  the  ehrornc  cases.  (4)  By  the  trans- 
parent liglit  cell.  This  is  a  very  rare  form,  characterized  by  the  destruc- 
tion of  all  but  a  small  portion  of  the  chromatic  substance,  the  nuelcns 
often  remaining  intact.  This  author  does  not  believe  in  the  existence 
of  sim[>le  atrophy  or  shrinking  of  the  cell,  ur  in  the  so-«^aIled  cloudy 
sw^elling;  the  first  l>cing»  according  to  him,  only  the  result  of  the  lumvo- 
geneous  degenemtion,  and  the  latter  a  condjination  of  swelling  with  the 
stage  of  the  molecular  destruction.  These  observations  have  not  yet 
Ix^en  confirmed,  however.  They  have  led  to  a  great  doubt  as  to  wlictfier 
the  active  inflammatory  chang^^s  in  the  ganglion  fells  descrilied  by  otiiem 
really  occurred,  ina-^much  as  they  have  [»robably  been  due  to  defective 
gardening  methods  or  faulty  observation. 

■     From  these  descriptions  it  can  be  seen  that  the  theory  of  paralytic 
^eraentsa  being  due  to  an  interstitial  cncc}>halitis,  ns  was  maintained"  by 
the  older  anthoi-s,  is  not  warrantabh'.     Nur  is  there  any  coufirmatitm 
of  the  views  of   Bevan    Lewis,   wlut   lays  great  i?tress   U]m»u    the   role 
played  by  the  connective  tissue  ;  for  be  would  have  us  regard  the  con- 
■l&ctive- tissue  (or  spider  or  Deitt-rs')  cells  as  playing  the  part  of  de]>um- 
^ve  agents,  being,  as  he  exfiresses  it,  true  M-avenger  cells.     He  main- 
tains that  these  bodies  are  auxiliary  to  the  capillaries — that  tlicy  feed 
upon   the  dcgenemted   nerve  c^'lls  and  fibres,  l>oth  of  which  arc  eon- 
verted    into  granules   or   oily  droplets;    and    he  even    presents   many 
alterations  of  the  condition  of  these  scavenger  cells  at  ditlerent  stages 
^f  the  degeneration  of  the  cortex,  figuring  them  hulen  with  the  pr<)ductij 
■f  the  disintegration  of  nerve  cells  and  nerve  tihres,  and   actually  at 
^mes  drawing  u{mhi  the  perivascular  sheath  with  such  force  as  to  dis- 
tort it.     Nor,  in  view  of  tiiese  later  invest  ignitions,  need  we  attach  more 

Vol.  IV.— 54 


850  GENERAL  PARESIS, 

than  a  relative  importance  to  certain  gross  changes  which  have  been 
observed  in  the  brains  of  paralytic  dements.  Thus,  meningeal  hemor- 
rhage may  occur  on  the  outer  surface  of  the  arachnoid  into  the  subdural 
spaces,  and  it  may  be  a  mere  streak  of  fluid  staining,  a  coagulatioD,  or 
a  rust-stained  pellicle  tliat  may  be  peeled  off,  forming  one  of  the 
varieties  of  the  so-called  arachnoid  cysts.  Fuscous  degeneration  of  the 
cortical  nerve  cells  may  sometimes  occur.  Spitzka  has  described  a 
cystic  degeneration  of  the  cortex  consisting  of  minute  cavities,  varying 
in  size  from  a  pin-point  to  a  millet-seed,  found  either  in  the  gray  matter 
or  in  both  the  gray  and  white. 

Clinical  History. — There  are  undoubtedly  included  under  the 
name  of  paralytic  dementia  many  diseases  which  the  future  will  differ- 
entiate, but  at  present  a  very  general  consensus  of  opinion  prevails  as  to 
what  we  shall  call  by  this  name.  In  considering  the  pathology  we  shall 
ascertain  that  paralytic  dementia  consists  of  molecular  alterations  affect^ 
ing  the  cerebrum  as  a  mass,  and  this  should  make  it  clear  to  us  at  the 
outset  that  the  symptoms,  both  mental  and  physical,  are  almost  coex- 
tensive with  the  cerebral  functions,  so  that  there  is  scarcely  one  symptom 
to  be  found  in  other  diseases  of  the  brain  which  may  not  be  present  in 
this,  differing  only  in  the  manner  of  grouping.  The  stages  may  be 
divided  into  the  prodromal,  maniacal  or  melancholic,  and  the  demented. 

The  COURSE  of  the  disease  varies,  however,  and  only  the  first  and 
second  stages  may  be  present  in  some  instances. 

The  Prodromal  Stage, — Both  the  mental  and  physical  symptoms  of 
this  stage  are  remittent,  insidious,  and  may  be  protracted. 

Those  relating  to  the  mental  condition  consist  of  vague  and  transitory 
alterations  of  character  or  of  intensifications  of  pre-existing  ment^ 
traits,  but  the  essential  feature  is  an  element  of  stupidity.     Eccen- 
tricities of  behavior  are  at  first  observed  in  the  patient,  and  he  is  found 
performing   causeless  and   unexpected  acts  which  greatly  puzzle  his 
friends  or  associates.     For  example,  a  patient  of  mine  who  had  been 
newly  married  brought  a  rose  home  to  his  wife,  gave  it  to  her  affection- 
ately, seated  himself  before  his  mirror  to  brush  his  hair,  and  then  sud- 
denly arose,  slapped  her  face,  and  nonchalantly  went  about  his  dressing 
as  though  nothing  had  occurred,  without  a  word  of  explanation,  seem- 
ingly imaware  that  he  had  done  anything  out  of  the  way.     In  another 
instance  a  cautious   business-man   engaged   recklessly  in   speculation. 
Another,  who  had  hitherto  been  of  a  very  jovial  and  kind  disposition, 
suddenly  and  without  cause  became  very  suspicious  of  his  family-    ^ 
the  other  hand,  a  generous  man  becomes  extravagant,  a  naturally  frug«l 
man   becomes   penurious,  a   talkative    individual  is  converted  into « 
loquacious  one,  and  one  who  is  reticent  becomes  still  more  silent;  and 
thus  we  witness  a  deepening  of  all  the  innumerable  shades  of  character. 
At  the  same  time — often,  indeed,  at  the  very  first — there  is  a  change  in 
the  finer  ethical  sentiments  which  lie  in  most  civilized  human  character'' 
like  the  down  upon  the  peach,  indicative  of  the  highest  culture,  and 
varying  in  each  individual  with  the  sex,  age,  race,  social  station,  and 
nationality ;  so  that  a  kind  husband  or  father  becomes  brutal  or  seeks 
the  society  of  loose  women,  or  a  chaste  and  modest  woman  gives  rise  to 
remark,  or  an  affectionate  son  or  daughter  becomes  disobedient,  disre- 
s[)ectful,  or  thoughtless. 
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Phy.sical  alterations  are  obstTvtil  ooiitcmpomneoiisly  with  tJiese 
mental  oiict^.  Tremor  and  speech  and  pupillary  altemtioiis  are  among 
the  earliest  of  these,  thon}»:h  they  are  often  so  slight  as  to  escape  the 
tmined  observer.  The  tremor  g^eneralty  atteets  the  fiu'ial  nmseles  and 
the  tongue,  sometimes  also  the  extremities.  In  the  inrnier  llir  tremor 
is  best  seen  by  eausinji  the  patient  to  sj>eak,  when  the  facial  museles  of 

Kthe  lower  part  of  the  face,  espeeially  at  the  angles  of  the  month,  will 
twitc'h  with  slight  irregular  contractions  that  are  intermingled  with 
tremor.  When  the  tongue  is  protrndetl  slowly  the  lingual  nmscles  are 
Been  to  be  agitated  by  a  scries  of  slight  fibrillary  movements.  The 
Hl>eech  defects  are  made  evident  either  by  a  shirring  and  indistinctness 
in  the  pronunciation  of  certain  wonls  or  eonstmants,  particularly  the 
labial8,  or  by  a  combinati<)n  of  these  two  pccnliarities.  Frequently,  how- 
ever, a  patient  will  slur  over  words  in  the  context  of  a  sentence  or  in 
ordinary  CMnvcrsiition  when  he  can  pronounce  them  separately  with  dis- 
tinctness. The  letter  r  is  apt  to  present  especial  diHieultieSj  particularly 
to  a  (German  or  a  Frcnehinan,  with  whom  tlie  r  iseitlicr  guttural  or  pro- 
longed. A  g<iod  test  of  this  is  to  get  the  patient  U*  prannunce  such  a 
^sentence  as  *'  riding  cavalry  brigade,"  or,  better  still,  tlic  same  words  in 
^kOerman,  "  reitcnde  Cavalierie-Brtgadc/*  with  the  full  CJerman  guttural 
^^intonation,  or  the  sentence,  *'  Konntl  about  the  rough  and  rugged  rt)ck8 
the  nigged  niscal  ran."  The  tremur  in  the  extremities  when  slight  nuiy 
be  best  (h'tccttHJ  in  tlie  hand  Ity  causing  the  i>atient  to  extend  the  arm 

I  at  full  length  at  right  angles  from  the  body,  ami  then  ligtitly  supporting 
the  fingers  upcm  tlie  palm  of  the  examiner's  hand,  when  a  delicate  mus- 
cular tremor  will  be  made  evident,  like  the  throbl>ing  of  a  small  engine. 
In  the  lower  extremity  tremor  may  l>e  detected  by  having  the  patient  sit 
down  antl  exteiui  the  lower  extremity  at  right  angles  from  the  bcnly, 
and  then  lightly  supj>orting  the  heel  with  the  examiner's  palm,  when  the 
f4i<>t  and  toes  will   he  seen  trembling  with  fibrillary  tremor  that  is  usu- 

»ally  coarser  and  more  distinct  tlian  is  observed  in  the  fingers.  The 
pupillary  alterations  are  to  be  noted  in  the  size  of  the  pupils,  tlie  regu- 
larity of  their  contour,  and  the  reacti(Hi  of  the  iris  to  liglit,  to  consensual 
or  cutaneous  stimulation,  and  to  acciimmodatiim.  In  about  one  half  of 
my  cases  the  pupils  have  l^en  ililati^Hl,  my  <ibservations  thus  agreeing 
with  tliose  of  Bevan  Lewis ;  and,  whilst  the  moKh-ratc-slzed  pupil  is 
next  in  frequency,  the  eontrai'ted  pupil  is  nire.  One  pupil  was  larger 
than  the  other  in  aliont  one  half  of  my  patients,  which  also  ecuiftrmed 
Jthe  exjjcriencc  of  Bevan  Ix!wis,  but  whilst  he  found  the  right  pupil  was 
ji'ncrally  the  larger,  this  bus  not  been  a  eonstanl  oiiservation  in  my  exfie- 
rienee,  as  in  the  «ime  ease  som4'lirnes  the  otii'  piqiil  and  sometimes  the 
iher  woidd  be  more  enlurgcd.  This  pu|iill;iry  fneqn:ditv  may  be  teni- 
rary,  lasting  only  a  few  days  or  weeks  at  a  time,  junl  is  therefore  apt 
es<iape  observation.  The  pupil  may  be  jx'rft'ctly  immobile  or  very 
slowly  reactive  when  tested  by  a  strong  light  and  fi>eal  illumination  of 
the  eye  by  a  convex  lens,  and  in  some  ca,ses  this  sluggish  reaction  may 
be  followed  by  wide  dilatation  ;  or  flie  accommodative  m<H'cments  of 
the  eye  may  be  attended  by  n<»  pupillary  re<^|)onsc  or  onlv  a  sluggish 
one,  while  the  want  of  the  norm.il  react i(>n  may  be  lik<'wise  observed 
upon  stimulating  the  skin  by  the  elect rii^  brush,  by  pinching,  or  by 
pricking.     It  is  usually  the  smaller  pupil  which  fails  to  react  couscn- 
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sually  or  with  the  light  reflex,  and  the  consensual  movements  generally 
occur  when  there  is  impairment  of  the  light  reflex,  altliough  the  light 
reflex  may  be  impaired  whilst  the  consensual  reflex  persists.  In  this 
prodromal  stage  the  knee  jerk  is  abnormal  in  a  majority  of  cases,  being 
sometimes  exaggerated,  sometimes  slight,  sluggish,  or  absent.  Transient 
urinary  incontinence  is  also  an  occasional  symptom  of  the  prodromal 
stage. 

Whilst  all  the  symptoms  that  have  been  enumerated  are  more  or 
less  constant,  varj'ing  slightly  in  intensity  perhaps,  there  are  apt  to  be 
paroxysmal  exacerbations,  when  the  mental  defects,  the  tremor,  the 
speech  alterations,  and  the  pupillary  abnormalities  are  increased,  and 
the  face,  and  less  frequently  the  extremities,  become  congested  or  pale. 
These  symptoms  increase  in  frec^uency  and  intensity  as  time  goes  on, 
and  the  ataxia  which  has  constituted  the  speech  defects  invades  the 
upper  extremities  as  well.  This  extension  is  readily  detected  by  getting 
the  patient  to  write  his  name,  or  by  having  him  close  his  eyes,  swmg  his 
arm  from  his  side,  and  quickly  touch  the  end  of  his  nose  with  the  tip  of 
his  index  finger.  At  this  time  the  muscular  strength  is  usually  unim- 
paired, as  the  strength  of  the  facial  muscles  or  the  grasp  of  the  hand 
will  demonstrate  even  in  this  prodromal  stage,  but  some  few  cases  will 
evince  the  paresis  in  certain  of  the  muscles  of  the  face.  For  example, 
there  may  be  detected  a  loss  of  power  in  one  eyebrow  or  one  side  of  the 
brow,  or  even  an  imperfect  action  of  one  upper  eyelid,  or  a  flattening  or 
sluggish  movement  of  the  muscles  making  the  naso-labial  fold,  or  a 
slight  deviation  of  the  tongue. 

From  a  diagnostic  a.s  well  as  a  medico-legal  standpoint  the  prodromal 
symptoms  are  of  vast  importance,  for  it  is  by  means  of  them  that  an 
early  diagnosis  can  be  made,  and  thereby  much  misfortune  to  the 
patient,  his  relatives,  and  his  business  interests  averted.  Gradually  or 
suddenly  patients  in  this  condition  pass  into  the  second  stage. 

In  the  maniacal  or  melancholic  doge  the  patient  has  superadded  to 
the  other  symptoms  a  mania  or  a  melancholia,  each  with  certain  pecu- 
liarities distinguishing  it  from  the  corresponding  phase  of  other  fonns 
of  insanity.     The  delusions  and  the  hallucinations  in  the  mania  oi  par- 
alytic dementia  are  almost  invariably  pervaded  by  a  certain  stupidity, 
so  that  the  former  are  illogical ;  and  with  this  stupidity  is  mingled  an 
expansivcness  or  exaggeration  of  idea  giving  rise  to  the  so-called  d^ 
lirium  of  grandeur.     Jbor  example,  the  patient  may  say  that  he  owns 
all  the  railroads  in  the  United  States,  or  all  the  hotels,  that  he  is  the 
wealthiest  man  in  the  world,  that  he  will  make  his  physician  a  present 
of  a  million,  and  so  ramble  on  in  this  extravagant  strain ;  but  when 
asked  how  it  is  possible  that  he  can  be  worth  all  this  when  hia  circum- 
stances are  known  to  be  far  inferior  to  what  he  claims  them  to  be,  he 
reiterates  his  assertion  without  attempting  to  reason  about  it.    In  this 
resjK?ct  he  affords  a  marked  contrast  to  the  }iaranoiac,  who  may  have  the 
same  grand  conceptions,  but  will  adroitly  lend  them  plausibility  by  any 
number  of  settled  and  fine-spun  reasons.     It  is  this  tinge  of  stupidi^^'' 
dementia  coloring  the  delusions  and  hallucinations  that  is  so  especiaUy 
characteristic  of  the  paralytic  dement  and  gives  one  of  the  names  to  the 
disease.     The  mania  usually  becomes  violent,  and  in  occasional  instanees 
may  lead  to  a  fatal  termination  by  exhaustion.     While  obstinate  insomntt 
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&m\  post-cervical  ache  flo  not  accompaiiy  t!io  melanflmlta  aC  ibc  paralytic 
tlemt'iit,  there  are  often  siiiridal  tendeiu-ies,  and  the  (lolusion-.  and  liaUu- 
cinations  are  the  depressed  ones  eliaraeteristie  of  urdinary  ineliineholia. 
Illusions  liave  Iwen  ohservrtl  in  pntvtir  denirnts  in  some  few  instances, 
bnt  tln'ir  oeenrrenee  is  very  dittietili  U*  determine  in  sneli  eases.  Par- 
oxysrn.s  of  terror,  coioing  on  freqnently  withont  external  cause,  are 
characteristic  in  both  tlie  melaneln>lia  and  the  mania. 

Ah  has  been  already  said,  this  second  stage  of  mania  or  melancholia 
may  be  wantin^^:  in  certain  cases  in  which  tiiere  is  a  simple  dementia 
thronghout,  bnt  if  present  it  nsually  merges  into  the  tliinl  stage  of 
dementia. 

Althongh  a  certiiin  element  of  stnpidity  prevails  tliroughout  all  three 
stages  of  the  tlisease,  thii*  stage  of  dementia  proper  is  characterized  by 
real  lack  of  mental  facidty  ht  a  greater  c>r  less  degree,  so  that  the  patient 
l>ecome.s  stupid  or  childish,  tallying  and  acting  foolishly,  at  the  same 
time  that  he  may  be  diMictilt  to  nstrain  temi>onirily. 

Epileptiform  ov  apopliK'tiform  attacks  may  occnr  throughout  all  the 
stages  of  jKiraly  tic  dementia — /.  e.  there  may  apjK'arat  any  time  slight  h>s8 
of  couscionsHfiss,  with  or  without  convulsions,  hRvalized  or  generalized, 
or  losses  of  consciousness  varying  from  mere  syncope  to  prolonged  coma, 
with  paralysis  that  may  be  nemiplegic  or  monoplegic  in  <listribution  or 
affecting  speech.  Paresis  attecting  at  first  the  lower  extremities  usually 
begins  to  be  apj)arejit  towanl  the  end  of  the  first  stage  or  during  the 
pccond,  showing  itself  at  first  only  in  the  paroxysmal  exacerbations,  but 
gradually  increasing  in  degree  until  eventually  it  may  result  in  complete 
paralysis  of  both  the  upper  and  hiwer  extremities.  Occasiftnally,  how- 
ever, the  paretic  symptoms  are  among  tlic  earliest,  and  it  is  by  no  means 
rare  to  find  an  initial  tremor,  pupillary  alterations,  and  defects  in  speech 
accompanicfl  l>y  a  paresis  of  one  side  of  the  face  and  tongue,  or  to  note 
that  the  patient,  even  at  this  early  stage,  has  a  distinct  jniresis  superadded 
to  his  ataxia. 

An  importiint  aid  to  diagnosis  may  at  times  l)e  found  in  the  pecu- 
liarity of  certain  sympt<rms,  such  as  affection  of  sight,  smell,  hearing, 
tactile,  pain,  muscular  sense,  and  tempeniture,  whicli  should,  therefore, 
be  cruisidere«i  in  detiiil. 

That  tlie  sense  of  smell  is  always  defective  in  the  initial  stage  of 
geneml  paresis  was  claimed  by  Voisin,  but  in  this  lie  has  not  been 
l>orne  out  by  the  later  writci*s,  and  my  exi>erience  leads  me  to  state 
unqualifiedly  that  he  is  mistaken,  although  I  have  ooeasionally  seen  it 
affected  in  cases  of  cerelind  syphilis  simulating  general  piresis.  Most 
writers  are  agreed  in  stating  that  it  is  certainly  impaired  in  the  later 
stages,  but  1  regjird  this  to  be  nitber  due  u>  the  mental  impairment  than 
to  any  organic  lesion  fd"  iUv  olfactory  appanitus  it-«elf. 

A  i>eculiar  variety  of  mental  blindness,  first  described  by  Furstner, 
is  sometimes  observed.  I'siially  the  defect  is  in  one  eye,  especially  the 
right.  The  patient  can  name  and  recognize  single  letters,  but  when 
combined  in  a  wrtrd  they  are  not  recognized,  and  it  is  the  siune  with 
simple  objects.  The  oiihthalmoscopic  appeamnces  are  usually  of  little 
diagnostic  value,  as  cornpanitively  few  cases  furnish  any  lesion  of  the 
eye,  but  when  pres<'nt  it  is  generally  of  the  nature  of  a  primary  optic- 
nerve  atrophy.     Even  this  condition  is  not  usually  observed  until  the 
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disease  is  well  established,  and  therefore  has  but  slight  value  in  the 
question  of  differential  diagnosis. 

Word-deafness  is  observed  at  times,  but  at  the  onset  hearing  is  occa- 
sionally over-acute. 

In  the  first  stage  of  general  paresis  the  sense  of  pain  is  usually 
acute,  and  hypewesthesia  and  neural^a  are  apt  to  occur.     I  believe 
Sander  is  right  when  he  calls  attention  to  the  fact  that  an  onset  of 
migraine  without  a  precedent  history,  either  personal  or  hereditar)%  in 
an  individual  in  the  fourth  decade  of  life  is  of  great  diagnostic  value. 
When  the  disease  is  well  marked  anaesthesia  is  a  usual  accompaniment 
of  general  paresis,  and  it  may  occur  even  in  the  early  stage.     In  ax 
cases  reported  by  Mendel  in  which  there  was  marked  anaesthesia  there 
was  also  a  spinal  lesion  ;  but  the  former  has  occurred  in  patients  of  mine 
in  which  there  were  no  spinal  symptoms  whatsoever,  ana  it  is  not  neces- 
sary that  there  should  be  such.    This  anaesthesia  in  the  latter  stages  may 
become  very  complete.     Mickle  relates  an  instance  of  a  patient  chew- 
ing his  right  forefinger  as  if  it  had  been  a  piece  of  tongh  food,  so  that 
it  became  gangrenous  and  was  amputated  without  any  general  or  local 
anaesthesia,  the  patient  gazing  stupidly  at  the  operation  without  the  least 
concern  or  evidence  of  pain.     A  similar  case  of  amputation  is  recorded 
by  Bail  larger,  and  Lines  tells  how  a  patient  seized  a  live  coal  and  kept 
it  in  his  hand  long  enough  to  produce  a  severe  burn.     I  have  seen  anes- 
thetic phenomena  almost  similar  to  this  in  several  instances,  and  in  one 
case  that  had  just  passed  out  of  the  initial  stage  into  an  attack  of  mania 
the  anaesthesia  was  so  complete  that  a  large  jagged  wound  caused  by  the 
patient  thrusting  his  hand  through  a  plate-glass  window  was  dressed 
without  the  slightest  sensibility  being  manifested.     It  is  always  well  to 
remember  this  tendency  to  anaesthesia  when  general  paretics  are  made  to 
bathe  in  warm  weather,  as  it  is  often  the  explanation  of  the  so-called 
parboiling  accidents  occurring  in  asylums  which  create  so  great  a  furor 
in  the  columns  of  sensational  newspapers.     In  cases  complicated  with 
tabes  fulgurant  and  stabbing  jiains  may  be  observed. 

Diagnosis. — It  should  be  borne  in  mind  that  general  paresis  is  in 
reality  a  gradual  dementia,  complicated  by  stupid  delusions,  often  expan- 
sive in  nature,  by  motor  symptoms  that  are  ataxic  in  the  initial  stage 
and  paralytic  in  the  later,  by  pupillary  alterations,  by  general  tremor  that 
causes  a  peculiar  pronunciation,  and,  in  many  instances,  by  the  super- 
vention of  a  mania  or  melancholia  upon  the  initial  symptoms.  It  there- 
fore is  really  a  chronic  dementia  of  a  peculiar  type,  with  physical  symp- 
toms. The  pupillary  changes,  the  tremor  of  the  tongue  and  ftciid 
muscles,  and  the  peculiar  pronunciation,  associated  with  mental  alteration 
that  is  stupidly  eccentric  and  vague,  the  tendency  to  paroxysmal  exacer- 
bations, lasting  several  days  or  longer,  during  which  time  all  the  symptoms 
are  exaggerated,  and  flushing  or  pallor  is  superadded, — ^all  these  make  a 
picture  in  the  early  stage  that  is  seen  only  in  this  disease,  although 
many  others  resemble  it  to  a  certain  extent.  When  to  these  symptoms 
are  joined  delusions  of  grandeur,  the  diagnosis  becomes  very  easy;  bat 
even  when  the  dementia  has  not  been  interrupted  by  any  markedlj 
expansive  delusions  the  consideration  of  the  foregoing  facts  is  amply  sni- 
ficient  for  a  diagnosis.  AVhen  a  melancholia  or  mania  of  suaden  or 
gradual  onset  is  added  to  these  symptoms  of  the  initial  stage,  the  diag- 
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nosis  is  still  more  easy,  and  one  sliould  he  careful  to  obtain  in  every  caae 

of  mania  or  m  'lancholia  the  precedent  liif*tory. 

It  is  necesi^ary  to  differentiate  general  jMiresis  from  cerebral  sypbilis, 
melancholia  or  mania,  primary  dementia,  secondary  dementia,  katatonia, 

P  paranoia,  dis,s.'tninateii  nelenKsis,  paralysis  agitans,  le|)tu-meningitis  cere- 
bri, alcoholism,  hrwmism. 
AkhoujEjh   1  am  aware  tliat  I  hold  my  <ipinion  alone  ag:ainst  most 
authors,  I  feel  quite  po-iitive  that  cerebral  syphilis  can  l>e  (liagnoseil  in 
_    most  cases  by  means  of  the  symptoms  to  which   1  have  called  attention 
H   — namely,  qua.si-]>erioilieal  headache  and  insomnia,  both  headaeke  and 
insomnia  ceasing  upon  the  supervention  of  any  jwralytie  or  ctmvulsivo 
aymptom.s.     When  a  cerebral  disea^ie  characterized  by  these  symptoms, 
preceded  or  not  by  a  history  of  s]>ecilie  infcctiijji,  jmsses  into  dementia 
resembling  general  paresis,  in  the  larger  number  of  instances  a  fairly 
positive  diagnosis  can  be  made.     In  some,  however,  in  which  the  hixstory 
^m  of  these  initial  symptoms  is  absent,  the  diagnosis  is  impossible. 
^P        As    has  been  alreatly   emphasized,  every  case  of  mania  or  melan- 
~  cholia  should  have  the  previous  history  carefully  reviewed,  so  tluit  the 
melaneiioliae  or  maniacal  stage  of  a  general  paresis  may  not  be  mistaken 
for  an  initial  mania  or  melancholia, 

I  Primary  dementia  occurs  in  individuals  who  arc  younger  than  gen- 
eral paretics,  and  the  chaRieter  of  the  dementia  is  entirely  different,  the 
patient  acting  in  a  silly  manner  and  talking  f<M)lishly  and  incoherently, 
while  the  onset  of  dementia  is  sudden  in  comparison  with  the  very 
gradual  and  insidious  onset  of  the  first  stage  of  general  paresis.  It  must 
also  be  i^emendxTcd  that  prinuiry  dementia  comes  on  fully  devctojjt'd, 
whilst  the  dementia  of  general  paresis  is  only  manifested  vaguely  in  the 

t  earlier  stage.     The  ataxia,  the  pupillary  alterations,  the  aixjplcctiform 
and  epileptiform  attacks  are  absent  in  primary  dementia. 
Secondary  dementias  are  invariably  subsequentand  terminal  I'onditions 
of  different  forms  of  insanity,  as  implied  by  the  term  ;  but  the  history 
should  make  it  evident  in  every  instance  that  the  previous  insanity  has 

■  not  been  of  the  nature  of  general  paresis. 
A  case  of  katatonia  may  at  times  be  mistaken  for  general  paresis, 
but  a  careful  history  ami  examination  of  the  patient  should  remove  all 
difficulties  of  diflercntial  diagnosis.  The  disease  is  a  cyclical  one,  inter- 
rupte<l  by  epileptilbrm,  choreiform,  and  catalcpttud  attacks  as  it  passes 
through  its  various  mental  plwses,  and  is  characterized  by  verbigeration. 
General  i>aresis  is,  on  the  other  hand,  a  chronic  <lementia  of  a  remittent  and 
insidious  type,  occasionally  varied  by  demented  agitation  or  demented  de- 
pression without  verhigenition,sometinu'S  with  ejuleptiform  and  apopleeti- 
form  attacks,  but  seldom  or  never  with  eatalept<iid  symptoms.  The  reflex 
pupillary  alterations  and  inequality  arc  wanting  in  katatonia,  as  are  also 
the  tremor,  the  ataxia,  the  peculiar  speech,  and  the  eventual  jMiresis. 
^—  The  expansive  delusions  of  some  paranoiacs  may  be  mistaken  for 
^P  general  paresis,  but  the  resemblance  between  the  tw^o  diseases  is  too 
^^  slight  to  subject  to  a  prohmged  error  of  judgment.  On  the  part  of  the 
former  the  delusions  are  always  reasoning  and  logical  within  certain 
limits,  while  those  of  the  gencnd  paretic  are  illogical  and  stupid.  Occa- 
sional tremor  of  tongue  or  facial  muscles  may  accompany  paranoia,  but 
the  patient  is  abnormally  keen  and  acute,  instead  of  evincing  the  de- 
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mentia  of  the  general  paretic ;  and  the  ataxia,  the  characteristic  pupil- 
lary alterations,  the  tremor,  the  tremulous  si)eech,  the  apoplectiform  or 
epileptiform  attacks,  and  the  terminal  paresis  are  lacking:  in  him. 

It  is  not  always  easy  to  differentiate  paralytic  dementia  from  dissem- 
inated sclerosis,  and  from  a  meningitis  of  the  pia  mater  the  diagnosis  is 
sometimes  equally  difficult.  The  mental  symptoms  in  disseminated 
sclerosis  are  not  usually  so  pronounced  at  the  beginning.  There  is  not 
the  same  degree  of  ataxia  ;  there  are  more  apt  to  be  nystagmus  and  the 
pupillary  alterations  characterizing  general  paresis ;  and  the  tremor  pre- 
cedes the  mental  symptoms  by  a  period  of  montlis  or  years.  In  dissem- 
inated sclerosis  the  tendency  to  paroxysmal  exacerbations  which  is  seen 
in  most  cases  of  general  paresis  is  absent,  whilst  the  intention  type  of 
tremor  observed  in  the  early  stage  of  disseminated  sclerosis  is  rare  in 
general  paresis. 

From  paralysis  agitans  the  diagnosis  is  easy  because  of  the  peculiar 
bent  attitude  of  the  patients,  the  slow,  deliberate  speech,  instead  of  the 
stuttering,  scanning  enunciation  of  the  general  paretic ;  by  the  lack  of 
mental  symptoms,  except  some  dulness  in  the  later  stage  ;  by  the  lack  of 
marked  pupillary  alterations  except  those  belonging  to  old  age ;  and  by 
the  absence  of  any  paroxysmal  exacerbations,  although  it  should  be 
always  remembered  that  in  the  aged  apoplectiform  attacks  may  occor 
at  any  time. 

Alcoholism  at  first  sight  may  bear  a  striking  resemblance  to  general 
paresis,  especially  in  those  cases  where  the  pathological  findings  consist 
of  opacities  of  the  pia  mater  and  congestion  of  the  cerebral  substance. 
The  diagnosis  can  be  made  by  means  of  the  alcoholic  history,  the  rela- 
tively acute  onset  of  the  symptoms,  the  tendency  of  the  delusions  to  be 
more  keen  and  logical  than  those  of  general  paresis,  and  to  partake  of 
tJie  character  of  suspicion,  especially  of  marital  infidelity.  The  fact  that 
prolonged  alcoholism  will  of  itself  produce  a  genuine  general  paresis  iDa<t 
not  be  lost  sight  of,  however,  and  that  these  cases  which  we  are  now 
considering  are  those  of  acute  alcoholism. 

The  acne,  the  fetid  breath,  the  excessive  stupidity  without  delusions 
characteristic  of  bromism,  together  with  the  history,  should  be  sufficient 
to  indicate  its  difference  from  so  serious  a  malady  as  paretic  dementia. 
Bromide  intoxication  should  be  suspected  by  the  lack  of  other  jMipil- 
lary  alterations  than  dilatation,  by  the  lack  of  tremor  and  ataxia,  by 
thick,  muffled  speech  rather  than  a  tremulously  scanning  one,  and  by 
the  early  on.set  of  general  weakness  that  may  simulate  jiaresis. 

Prognosis. — In  general  paresis  the  prognosis  is  an  exceedinely 
serious  one,  although  competent  observers,  such  as  Minot,  have  recoraed 
cases  of  cure.  It  should  always  be  borne  in  mind  that  remissions  of 
considerable  duration  may  occur  in  any  case.  These  I  have  witnessed, 
but  never  a  permanent  cure. 

Treatment. — In  any  case  of  general  paresis  the  first  point  to  deter- 
mine is  whether  there  has  been  a  history  of  cerebral  s}'philis,  and  then, 
if  it  is  possible,  to  cause  improvement  of  the  symptoms  by  large  and  in- 
creasing doses  of  the  iodide,  either  alone  or  in  combination  with  mercury- 
Should  there  be  no  cerebral  syphilis,  the  use  of  either  iodide  or  mercury 
will  be  of  slight  value,  simply  diminishing  the  tendency  to  convulsive 
and  apoplectiform  attacks  and  to  agitation  ;  but  for  the  latter  effect  the 
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dose  nee<l  not  exceed  fifteen  or  twenty  grains  three  times  a  day.  I^arge 
doses  of  ergot  have  sometimes  seemed  to  me  to  have  a  favorable  effect 
Commencing  with  half  a  drachm  of  the  fluid  extract  three  times  a 
day,  the  doses  may  be  increased  to  half  an  ounce  if  the  patient's  stomach 
will  endure  such  a  quantity.  Sulphate  of  quinine,  five  to  ten  grains  at 
bedtime  occasionally,  with  twenty  grains  of  bromide  of  potash,  has  also 
seemed  to  me  to  be  of  considerable  use.  The  attack  of  mania  can  be 
quieted  by  means  of  warm  baths,  by  hyoscyamine,  by  the  bromides,  and 
by  tincture  of  veratrum  viride.  In  using  warm  baths  the  patient's  sen- 
^tions  should  never  be  relied  upon  ;  the  temperature  should  not  exceed 
100°  or  105°  F.,  as  there  may  possibly  be  the  anaesthesia  which  has  been 
spoken  of,  while  carelessness  mav  easily  lead  to  vesication.  The  crys- 
tallized form  of  hyoscyamine  should  be  used — Merck's  preparation  l)eing 
the  best  in  my  opinion — ^and  the  doses  should  vary  from  j}^  to  y^ 
grain  once  or  twice  a  day.  The  large  doses,  -^j^  to  ^  grain,  that  are 
sometimes  recommended,  have  not  gained  my  approval.  The  sedative 
effect  of  hyoscyamine  will  be  increased  without  adding  to  its  depressing 
influence  by  combining  each  dose  with  ten  or  fifteen  grains  of  the 
bromide  of  potassium.  The  tincture  of  veratrum  viride  is  sometimes  of 
excellent  use  in  quieting  maniacal  excitation  in  doses  of  five  to  ten 
drops,  but  it  should  always  be  carefully  watched,  and  should  not  be 
given  patients  with  a  cardiac  lesion.  No  form  of  electricity  has  proven 
of  the  smallest  value  to  me  in  the  treatment  of  cases  of  general  paresis. 


Idiocti'  is  not  in  itself  an  entity.  It  includes  ('Unreal  conditions 
which  arise  from  many  causes,  and  which  depeinl  upcin  anonuilici*  of 
ct*r(»l)r:il  structure  of  diverse  clmnictor.  No  d<'finitiou,  therefore,  cjiu 
satisfactorily  describe  the  various  mauifestiitiims  of  the  infinuity,  to- 
gether with  their  causes  and  their  morbid  anatomy. 

The  study  of  idiocy  is  a  study  of  the  pathology  of  the  iniuntile  brain 
rather  than  that  of  any  individual  disease.  It  has  to  thi  with  niental 
deficiencies  so  pronounced  that  the  life  of  the  individual  is  purely  vege- 
tative, as  well  as  w^ith  those  which  are  so  ineonspieuuns  that  tliey  only 
become  evident  upon  close  observation.  It  iueluties  also  any  and  all  of 
the  niidtifarious  causes  and  lesions  which  interfere  witfi  the  develop- 
_^ment  of  the  encephalou.  In  spite,  liowever,  of  the  heterogeneous  cha- 
Blscter  of  the  imtlioh:)t^y,  rauses,  and  symptoms  of  idiocy,  the  clinical 
forms  have  certain  characteristics  in  common,  and  it  has  Ix^en  foiiud 
more  convenient  to  descTihe  tlie  various  condititms  as  a  whole,  rather 
than  to  consider  them  separately. 

In  the  following  pages  the  term  idiocy  will  be  used  as  a  generic 
designation  for  the  intelltH-tual  dcfieieneies  which  occur  in  infancy  i>r 
childhood  as  the  resnlts  ttf  eongenitiil  or  acquired  cerebral  lesions.  The 
sh'ghter  degrees  of  mental  incapacity  will  he  calle<l  feeblc-mindedness, 
and  the  degrees  between  it  and  profound   idiocy,  imbecility . 

EtioL(m;y. — The  causation  of  idim^y  is  concerned  witli  the  processes 
which  interfere  with  the  normal  dcvelojiment  of  the  brain.  The  chief 
anatomical  evidence  at  present  available  for  the  determination  of  the 
time  required  for  the  gross  development  of  the  cerebrum,  and  to  a  cer- 
tain extent,  consequently,  of  intellectual  capacity,  is  derived  from  the 
weight  of  tlie  brains  of  persons  at ditterent  ages.  From  a  table  arnmgcd 
by  Vicrordt,'  which  is  based  u}h>u  the  examination  of  417  cases,  it  ap- 
pears that  the  most  rapid  accessions  in  brain  weight  iwcur  during  the 
first  two  years  of  life.     Thus  tlie   nunui  brain-weight  is,  at  birth,  .'^Xl 

•grammes,  but  at  the  end  of  the  first  year  of  life  it  has  reached  945 
grammes  ;  at  the  end  of  tlie  st^cond  year  it  is  10*25  grammes,  or  nwirly 
three  times  its  weight  at  birth.  The  increase  in  succee<ling  years  is  less 
rapid,  but,  with  slight  variatitms,  is  e(uistant  until  the  fifteenth  year, 
when  the  maximum  is  attixined.  These  facts  have  an  important  bearing 
on  idiocy,  and  furnish  a  means  of  differentiating  that  condition  from 
dementia,  since  dementia  consists  in  loss  of  intellectual  power  due  to 
lesions  affecting  the  developed  brain.  As  Voisin  *  inis  aptly  put  it,  "  The 
idiot  is  pjor,  the  dement  is  bankrupt."  Inasmnch  as  the  bniiu  hna  attained 
>  ArelLfiir  AnaL  u.  Phyt.,  18»0.  •  VIdiotit,  Paris,  1893. 
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its  greatest  growth,  as  far  as  can  be  determined  by  weight,  at  the  fifteenth 
year,  mental  enfeeblement  occurring  after  that  age  should  be  called  de- 
mentia, and  not  idiocy. 

By  far  the  larger  number  of  idiots  are  bom  with  brains  which  are 
either  already  imperfectly  developed,  or  which  receive  the  check  to 
development  in  the  first  few  years  of  life.  Over  60  per  cent,  are  con- 
genital. Of  286  acquired  cases  quoted  by  Piper,*  in  216,  or  75 percent, 
the  defects  in  intellectual  calibre  became  apparent  in  the  first  four  years 
of  life.  In  the  first  and  second  years  it  was  30  per  cent,  and  24  per 
cent,  respectively.  It  is  very  unusual  for  idiocy  to  appear  after  the 
seventh  year. 

Boys  are  aifected  twice  as  frequently  as  girls.  In  cases  due  to 
difficult  labor  this  proportion  increases  to  three  to  one — a  fact  which 
is  explained  by  the  relatively  larger  size  of  the  male  child. 

Determining  Catiaea. — ^The  determining  causes  of  idiocy  are  divided 
into  three  classes  : 

1.  Those  occurring  before  birth  ; 

2.  Those  occurring  at  birth  ; 

3.  Those  occurring  in  infancy  and  childhood. 

1.  Prenatal  Causes. — As  has  been  said,  more  than  one  half  of  all 
cases  of  idiocy  are  congenital ;  it  is  in  them  that  the  agency  of  heredity 
is  particularly  conspicuous.     The  transmission  from  parent  to  ofi&pring 
of  the  tendency  to  aefective  or  abnormal  development  follows  such  peco- 
liar  and  seemingly  irregular  laws  that  a  thorough  history  of  a  fisimily  it 
often  necessary  for  the  demonstration  of  morbid  hereditary  factors.    Sadi 
a    history  being  frequently  unobtainable,  we  cannot  always  prove  in 
idiocy,  any  more  than  in  other  degenerative    conditions,  the  morbid 
heredity  to  which  all  analogy  would  jwint  as  a  cause.     In  a  certain  pro- 
])ortion  of  cases,*  however,  this  factor  is  demonstrable.     It  exists  as  «n 
organic  proclivity  in  persons  whose  nervous  systems  are  exhausted,  dis- 
eased or  defective,  to  transmit  to  their  descendants  nervous  systems 
which,  in  their  turn,  are  either  incapable  of  proper  development  or 
which  arc  abnormally  liable  to  succumb  to  the  action  of  disease-inducing 
agents.      It  is  the  manifestation  of  a  deterioration  of  the  vital  forces. 
Under  the  name  of  degeneration,  it  has,  especially  in  recent  years,  been 
the  subject  of  much  discussion  and  speculation.     To  discuss  degenera- 
tion in  its  relations  to  morbid  heredity  would  be  far  beyond  the  limits 
of  the  present  article.     Nevertheless,  mention  of  a  few  of  the  well- 
established  facts  in  regard  to  it  is  essential  for  an  understanding  of  the 
causation  of  idiocy. 

The  causes  of  degeneration  are  numerous  and  varied.  Anything 
which  exhausts  or  invalidates  the  nervous  system  of  an  individual  ren- 
ders him  prone  to  transmit  to  his  oifspring  an  imperfect  physical  legacy. 
The  diseases  which  are  especially  undesirable  testators  are  insanity,  hys- 
teria, epilepsy,  or  any  chronic  degenerative  disease  of  the  nervous  sys- 
tem ;  syphilis,  tuberculosis,  gout,  and  rheumatism  also  figure  in  this 
class.  The  nervous  system  need  not  be,  however,  activefy  diseased. 
Conditions  of  exhaustion,  such  as  neurasthenia,  or  of  chronic  intoxict- 

*  Zur  Aetiologie  der  Idiotit^  Berlin,  1893. 

»  See  Shuttleworth  and  Beach :  "  Idiocy  and  Imbecility,"  TSike»  DieHoiuatycfF^r^ 
logical  Medicine^  Pliilada.,  1892. 
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Hon,  such  as  alcoholism,  arc  of  theoisolves  mifficient  to  endfinj^er  eitlier 
perfect devehjpme lit  orthcacqiiisitiaii  trf  normal  rcsistitip  force  in  t lie  iutv- 
ous  systems^  of  tleseendants.     Siniilar  results  may  occur  fntm  consanguiii- 
ec»us  marriatresj  especially  if  the  fiiniily  history  is  not  perfect.     S'liility 
of  the   father,  tenipurury  rxhanstion,  iutoxicntion,  or  jw-rverted   mental 
Hstates  in  cither  parent  at  the  time  of  eoucejition,  nuist  also  he  regiiNlcil 
"as  causes.     '*  Young  man,"  said  Diogenes  to  a  feehle-niiuded  hoy,  *'  thy 
father  must  have  been  very  drunk  when  tliv  mother  conceived  thee.'** 
Finally,  physical  or  psychical  evidences  of  degeneration  may  appear 
n>  children  whi»se  forhears  presented  no  more   pronounced  dt^fjcrirraiive 
evidences    than  eccentricity   or   criminal    tentlencies.      Although   these 
causes  arc  most  prominent  when  on  the  maternal  side,  they  act  in  various 
ways.     Tfie  hereditary  taint  may  come  from  one  or  both  parents  or  from 
one  or  both  grandparents.     It  may  affect  oidy  one  of  a  family  of  chil- 
dren, leaving  the  ot!u*rs  apparently  normnl  or  at  most  eccentric. 
K       Morbid  nervous  heredity  is  not  necessarily  direct.      It  is  an  unstable 
^Pt>r  im|»erfect  nervous  system,  rather  than  any  indivitlual   disease,  whii-h 
is  transmitted,  and  the  clinical  manifestations  of  snch  instability  or  im- 
perfections  depend    largely    upon  the  environment  of   the   individual. 
Thus  the  child  of  an  alcoholic  father  may  be  epileptic,  or  the  child  of  an 
epileptic  may  be  insane  4vr  idiotic  without  ever  giving  any  evidences  of 
epilepsy. 

Degeneration  is  progressive.  The  larger  the  niunber  of  degenerate 
members  in  a  family  the  greater  is  the  likelihooil  of  more  widespread 
and  more  pronounced  deterioration  tu  the  offspring  of  its  individual 
members. 

Idiocy  is  the  last  stage  of  degeneration,  and  eventually  results  in 

■extinction  f>f  mce. 
Among  other  prenatal  causes  of  idiocy  are  to  be  reckoned  any  ma- 
ternal distase  or  any  accident  of  pregnancy  by  which  the   nutrition,  and 
conseipiently   the   deyclopmt*nt,  of  the  embryo  may  be  impaired.     In 
thi>  category,  consequently^  fall  infections  (notably  those  of  tulierculosis 

iand  syphilis),  fright,  anxiety,  anfl  siniilar  psychic  influences  which  prove 
injurious  to  the  molher,and  traumatisms,  which  may  injure  either  mother 
or  child, 
2.  Parturitionai  Cniufefi. — The  factors  which  are  active  at  the  time  of 
delivery  in  the  causation  of  idiwy  are  mainly  of  traumatic  character,  and 
are  such  as  may  bring  ai)i)nt  direct  injury  of  the  infant  brain  or  its  mem- 
branes, or  such  Its  may  tibstruet  the  circulation  for  too  long  a  time. 
Thus  prolonged  parturition  by  causing  }>rotracteil  pres.snre  on  the  un- 
united hours  of  tlie  skidl  nuvv  seriously  ct»m[)rf'ss  the  brain  or  may 
imiuce  tL»>phyxia.  ( Vjuipression  of  the  hratl  by  fon^'ps  Hgur«-s  in  a  rer- 
tiiin  proportion  of  casr.v.  Frenuiturc  l)irth  can  only  he  reg-arded  a>  a 
cause  when  it  can  hr  sllo^vn  that  it  and  the  idit>cv  are  not  both  restdts 
^_of  a  common  underlying  condition. 

^B      3.   CkiiMes  Acting  After  Birth. — The  most   important  of  tliese,  and 

^^the  ones  which  are  susceptible  of  the  most  reasonable  pro(»f,  are  diseases 

of  the  brain  ami  its  membranc>.      Epilep>y,  infantile  coTivulsions,  and 

meningitis  are  especially  ]u-omiueiit   tn  this  conucetiou.      Hemorrhage, 

particularly  from   tlM-  meninges,  is  probably  the  most  fertile  cau»e  of 

'  Volsin  :   Op.  ciL 
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paralytic  idiocy.  To  the  infective  fevers,  especially  scarlatina  and  enteric 
fever,  a  causal  influence  is  frequently  traceable.  In  rare  cases  the 
mental  deterioration  appears  to  be  the  immediate  consequence  of  a  M 
or  a  blow  on  the  head  (traumatic  idiocy).  Proof  of  the  other  factors, 
such  as  fright,  overwork  at  school,  etc.,  which  are  not  infrequently  cited 
as  causes  of  idiocy,  is  generally  difficult  to  establish.  These  agencies 
are  often  advanced  by  the  family  of  the  patient  in  explanation  of  the 
mental  condition,  but,  inasmuch  as  idiocy  is  so  frequently  congenital, 
and  since  it  may  exist  for  some  time  unsuspected,  these  and  similar 
indefinite  causes  are  only  to  be  accepted  with  caution. 

Pathoixxjy. — Idiocy  depends  upon  developmental  defects  of  the 
euce])halon.  While  it  is  generally  true  that  the  more  imperfect  the 
mental  power,  the  more  probable  it  is  that  the  brain  defects  are  serious 
and  conspicuous,  and  that  gross  encephalic  deficiencies  prevent  the 
elaboration  of  the  intellect,  the  truth  of  these  statements  is  not  universal. 
A  brain  which  to  the  unaided  eye  presents  only  trifling  variations  from 
the  normal  may  never  have  become  the  seat  of  the  higher  intellectual 
faculties ;  and,  conversely,  a  congenital  absence  of  cerebral  tissue  maj 
be  found  after  death  in  persons  who  during  life  were  not  remarked  as 
lacking  in  mental  capacity.  Although  brain  defects  vary  with  their 
causes,  we  are  unable  to  describe  the  pathology  of  idiocy  according  to 
causation,  because  the  inhibiting  influence  is  most  frequently  exerted 
during  intrauterine  life,  and  defies  our  attempts  to  accurately  determine 
either  its  character  or  the  time  of  its  action.  Accordingly,  the  most 
that  can  be  done  here,  in  speaking  of  pathological  anatomy,  is  to  men- 
tion the  more  important  varieties  of  brain  defects  found  afler  death 
in  persons  who  presented  during  life  the  symptoms  of  intellectual 
retardation. 

Such  defects  exist  in  varying  degrees.  They  may  be  associated  with 
failure  of  development  of  the  bones  and  membranes,  and,  when  complete, 
constitute  the  condition  known  as  anencephaly ;  when  partial,  encepha- 
locele  or  encephalo-meningocele.  In  such  cases  the  infants  are  either 
born  dead  or  survive  their  birth  but  a  short  time.  Or  the  failure  in 
development  may  be  limited  chiefly  to  the  cortex,  while  the  basal  ganglia 
are  normal  in  size.  The  cortical  anomalies  consist  principally  in  rudi- 
mentary development  of  the  convolutions,  shown  by  imperfect  markings 
or  by  an  aberrant  development  (microgyria),  or  one  hemisphere  or  cer- 
tain lobes  only  may  be  rudimentary.  Certain  tracts  and  certain  of  the 
basal  ganglia,  notably  the  corpus  callosum,  the  corjwra  albicantia,  and 
the  optic  thiilami,  may  be  totally  deficient.  Bourneville  *  has  found 
bilateral  absence  of  the  lobes  of  the  cerebellum. 

Sachs  -  calls  attention  to  the  fact  that  a  congenital  absence  of  ^he 
cranial  nerve  nuclei,  causing  oculomotor  and  facial  paralysis,  is  not 
unusual. 

Sonic  of  the  above-mentioned  anomalies  are  the  results  of  agenesis, 
others  are  due  to  circulatory  disturbances.  Meningeal  hemorrhage 
causes  extensive  destruction,  and,  when  its  immediate  results  havcdi.*- 
appeared,  leavers  cysts  and  deficiencies  in  the  cerebral  structure. 

In  a  small  proportion  of  cases  tumors,  especially  solitary*  tubercles, 

'  Rer.herches  sur  PEp'ilepsif  el  I'Idiode,  Paritt. 

*  A  Treaiise  on  the  Nenwu  Diseases  of  Children,  N.  Y.,  1895,  p.  608. 
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are  found  after  death.     Id  all  cases  adherence  of  the  membranes  to  tlie 
skull  or  to  eaeli  other  are  genendly  met  with. 

Pornwephdhf. — A  condition  orighiully  described  hy  Heschl,'  con- 
sisting io  a  funnel-sluijX'd  cavity  in  the  J>rain,  whose  hase,  directed 
toward  the  surface,  is  ettvered  hy  tlie  dtint  antl  pia,  ami  whose  apex 
goes  inward,  where  it  luay  or  may  not  coninmnicate  with  tlie  lateral 
ventricles.  Tlie  most  freijuent  situation  of  porence|t!ialy  is  in  the  infe- 
rior portions  of  the  preeentral  and  post-central  convolutions,  in  the 
adjacent  part  of  the  frontal  convolution,  and  in  the  island  of  Kcil.  It 
may  be  hihitcral,  altlioiigh  it  is  more  frequently  confined  to  one  side. 
The  conv4>hitions  surrounding  the  />o/"«j*,  4>r  hole,  are  usnally  irregular 
_or  smaller  tiian  normal,  and,  as  a  rule,  there  are  assot'iatcd  anomalies  in 
Other  jmrts  of  the  brain. 

The  causes  of  this  condition  are  obscure.     Kundrat^  refers  it  to  an 
fanaBraic  necrosis  resulting  from  disturbances  of  fcetal  circulation,  while 
in  an  elaborate  and  recent  stmly  Von  Kahklen  ^  explains  it  by  agenesis. 
The  microscope  may  some  day  throw  more  light  on  this  question. 

Contntsted  with  these  more  or  k>s  circumscribed  deiW'ts  are  those 
I  which  affect  the  bniin  in  its  eutircty.     They  may  be  most  conveniently 
jonsidered  as  hypertrophy  of  the  brain,  microcephalia,  and  internal  or 
^chronic  hydnicepnalns. 

Hi/pcrtrophif  o/  fhc  brain  is  a  rare  condition,  and  is  sup|wsed  to  be 
congenital.  It  is  due  to  an  increase  in  the  neuroglial  element-s  iti  tlie 
cortex  and  in  the  white  matter.  Tliis  hypertrophy  may  cause  a  great 
increase  in  size.  Zicgler  '  reports  a  case  <d*  a  girl  of  20  years  wliose 
brain  weighed  1857  grammes.  The  enlargement  of  the  cncephalon  may 
interfere  with  the  closure  of  the  fontanellcs,  or,  if  the  bony  union  takes 
place,  the  cranial  vault  may  l>e  thinned  from  the  effects  of  pressure. 
Conseonently,  hypertrophy  of  the  brain  may  be  easily  mistaken  clini- 
c-ally for  hydrocephalus. 

»Mi(rfM'ephfilia. —  In  its  broadest  meaning  microcephalia  is  a  condition 
in  which  the  brain  fails  to  attain  its  full  (levelopmenl  either  in  M'eight 
or  nize,  and  is  consequently  one  of  the  most  frequent  brain  anomalies  of 
idiocy.  In  its  more  restricted  and  usual  meaning  the  term  applies  only 
to  brains  which  arc  uniformly  smalt,  without  presenting  localized  lesion. 
As  such,  microcephalia  is  the  result  ol"a  generalized  arrest  (d*  develop- 
ment and  is  not  common. 

•  When  it  rxjtturs  it  may  be  so  marked  that  many  of  the  fissures  are 
rutlimentary  or  are  abst-nt,  and  that  the  whole  brain  is  less  than  half  its 
nurmal  weight ;  or  the  gross  defects  may  be  apjmrcnt  in  one  nr  two  con- 
vitlutions  only,  although  tlie  encephalon  as  a  whole  is  stMuewhat  smaller 
and  lighter  tlwin  usual.  Tin-  eraninl  i-apaeity  is  alsc*  dinninislicd.  This 
conditii>n  in  jirobably  not  induced  by  a  jtremature  union  ol'thc  bones  id' 
the  skulb  but  liy  fialbolugical  <'auses  which  act  on  the  brain  itself.  It 
fy.  frequently  associated  with  internal  hy<lrocepbalus. 

JIjldrocephnhiH  interiiiiii  may  complicate  any  i)f  the  anomalies  already 
f  describcfl,  or  it  may  exist  as  a  condition  mti  (fenerin.  It  consists  in  an 
,  abnormal  increase  of  secretion  into  the  ventricles  of  the  brain  of  a  fluid 

»  Ofhimde/eei  vnd  Hvdrocfphaltis.  Vierieijh*.  fur  tL  prak.  HfiUntndy  1859,  Bd.  61.  p.  61. 
»  Die  Formeephalie,  Gnu,  1882.  *  Ziftffer'*  Btitratfr,  18ft5,  xviii.  p.  231. 

*  LehrbMch  der  Pnlh.  Annt. 
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closely  allied  in  chemical  constitution  with  the  normal  cerebro-fipinai 
fluid.  As  a  result  the  ventricular  cavities  of  the  brain,  with  the  excep- 
tion of  the  fourth,  are  dilated,  and  the  brain  substance  is  compressed  and 
flattened.  In  extreme  cases  the  cranial  cavity  is  almost  wnoUy  occu- 
pied by  fluid,  and  the  brain  is  reduced  to  a  mere  shell.  The  immediate 
cause  is  attributable  to  some  disturbances  in  the  ependyma. 

In  the  microscopical  anatomy  of  idiocy  are  naturally  to  be  soueht  the 
explanations  of  the  psychical  conditions,  yet  contributions  to  this  branch 
of  the  subject  are  conspicuously  few.     Most  of  our  knowledge  is  founded 
upon  the  masterly  work  of  Hammarberg.*     From  the  study  of  a  serie* 
of  carefully  chosen  cases,  controlled  by  sections  from  normal  brains, 
Hammarberg  concluded   that  "the  psychic  defects  of  idiocy  depend 
upon   an   absence  of  functionally  ca[>able   cortical   cells — an  absence 
which  is  caused  by  the  greater  part  of  the  cerebral  cortex  remaining  in 
the  developmental  stage  corresponding  to  that  of  the  normal  of  embry- 
onal life  or  of  early  infancy,  and  as  a  result  of  which  only  a  small 
number  of  cells  become  developed  during  the  growth  of  the  cortex." 
This  is,  of  course,  nothing  more  than  one  would  be  led  to  expect  from 
analogy,  but  by  means  of  the   microscope  Hammarberg  was  able  to- 
demonstrate  conspicuous  cellular  deficiencies  in   brains  whose  gro6» 
appearances  were  normal. 

Further  into  the  pathology  of  idiocy  it  is  needless  to  enter  here. 
The  conditions  of  the  cranium,  as  regards  size  and  shape,  and  the 
various  deformities  of  the  body,  will  be  considered  on  a  later  page. 
The  anomalies  of  the  spinal  cord  and  peripheral  nerves  have  never 
been  investigated  with  minute  care.  Certain  portions  of  the  spinal 
cord  may  be  defective,  or  the  cerebral  lesions  may  cause  descending 
degenerations.  The  viscera  are  frequent  seats  of  tubercular  and  degen- 
erative lesions. 

Symptoms. — The  symptoms  of  idiocy,  inasmuch  as  they  are  the  clini- 
cal expressions  of  defective  cerebral  development,  are  modified  by  the 
character,  extent,  and  time  of  appearance  of  their  causes.  Gross  lesions 
which  affect  large  areas  of  the  brain  cause  not  only  profound  idiocy, 
but  conspicuous  physical  deformities  as  well.  Hydrocephalus,  micro- 
cephalia, paralytic  and  myxoedematous  idiocy  have  individual  and 
striking  peculiarities.  The  time  of  the  arrest  of  brain-growth,  although 
difficult  to  ascertain,  exerts  an  important  influence  upon  the  degree  of 
the  intellectual  enfeeblement.  It  affects  prognosis  from  the  point  of 
view  of  education  and  of  vitality,  and  it  affects  diagnosis  by  assisting 
in  the  discovery  of  the  cause. 

The  bcp^inning  of  congenital  or  early  acquired  idiocy  is,  however, 
usually  difficult  to  determine.  From  the  time  of  its  birth  it  maybe 
obsiTved  that  the  child  does  not  take  the  breast  properly  or  does  not 
ian^h.  A  mother  who  has  borne  normal  children  may  notice  tliat  the 
last  one  is  different  from  the  others,  but  it  is  usually  six  months  ormote 
before  she  l>ecomes  alarmed  at  her  child's  indifference  to  the  ordinaiy 
diversions  of  the  nursery.  Indeed,  the  child  often  is  not  brought  for 
medical  examination  until  he  has  passed  the  walking  age  without  learn- 
ing to  use  his  legs,  or  has  reached  his  second  or  third  year  without 

'  Shidien  uher  Klinik  und  Path,  der  Idintie,  von  Dr.  Carl  Hammarbeig/  Btnui^t^^ 
von  Prof.  Dr.  S.  S.  Henschen,  Upsala,  1895. 
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acqtilnnp  any  wottls.  Exaniiiuttiini  then  rovoals  tlw  trnc  condition. 
In  lUMjiiiriHl  cnses,  iMi  the  ijth<>r  liand,  in  which  intt'llectiiul  progress, 
previoii>ily  mtrnial,  ui'iLses  after  Konie  well-recugnizcd  oaui^es,  hiu-h  as 
fever  or  eonvoisioas,  tlu*  symptoms,  by  coutrust,  are  iLsiially  apparent 
at  once. 

Althonojh  tlje  symptoms  of  idiocy  whii-h  are  pliysical  and  mental 
<Iif!er  widrlv  in  ehanieter,  degree,  and  assueiatiun,  it  is  most  eoiivenietit 
to  dest-rilM'  them  togetlier,  reserving  for  a  tiuininary  tlie  eharaeteristics 
of  the  more  eommou  elinieid  types. 

PJnjAuud  Sifniptoim. — Cranial  anomalies  are  the  most  constant  of  the 
physit-al  symj>tonis  of  idiocy.  Tlic  ?<koll  is  too  large  or  too  small,  is 
a-synimetrieal  on  one  side  only,  or  presents  general  inetpialities  in  its 
measurements. 

The  following  measurements,  compiled  by  Peterson  from  the  exam- 
inations of  5fM)  new-born  children  at  the  Sloan  Maternity  Hospital, 
mav  be  ac-ceptcd  as  represeutiug  the  normal  average  for  the  infiint 
8kJU  : 

Occipito-frnnlal  diamt'ter .       .    .  .11.13 

Ilorixoutal  cireumferfuce .  34.50 

Grraitest  transverse  diameter    .    .    .    , 9.10 

While  some  deviations  are  physiological,  marked  differences  fmni 
tliese  measurements  involve  a  pathological  significance.  In  micro- 
cephalia tfie  cireumferenee  and  all  diameters  are  decreased  ;  in  liydro- 
cephalus,  increased.  The  dolictnx'ephalic  skull  is  long  and  flat,  the 
antero-posterior  diameter  being  proportionately  larger  than  the  trans- 
verse ;  in  the  braehycepiadic  the  transverse  diameter  is  too  great  an<l 
the  skull  seems  flattened   from   before  backward. 

The  nose  is  fre^iuciitly  maUbrmcil  ;  the  cars  present  various  degen- 
erative anomalies.  The  lips  are  thick,  and  im]>erfeetions  in  the  teeth 
and  prominence  of  the  lower  jaw  are  particularly  constant.  In  short, 
cong<"nital    idifwy  furnishes   a  rich   collection  of  the  various  pliysieal 

Fig.  88. 


Growth  of  b«ard  tn  «  ftmalc:  »tlKm«or  degeneration  dncnrables'  Hofpltal). 

Stigmata  of  degeneration.  Deformities,  asynmu'tries,  and  anomalies 
of  tiie  face  (Fig.  8<S),  palate,  eyes,  body,  lind^s,  and  genital  org-ans  are 
pre.Hcnt  in  profusion. 

In  addition  to  these  inherited  defects,  the  individual  may  be  further 
deformetl  liy  the  a<hlition  nf  localized  palsies,  with  renidting  shortening 
an<l  contractures  in  the  limbs. 

Vot..  IV.— 55 


866  IDIOCY  AND  IMBECILITY. 

The  general  apix>anince  of  the  patient  depends  partly  upon  the  phys- 
ical symptoms  and  partly  upon  the  degree  of  the  intellectual  defect. 
General  body -growth  is  almost  unexceptionally  interfered  with.  Ntarlv 
all  the  patients  are  undersize<l,  ill-proportioned,  and  clumsy  in  their 
movements.  Nearly  all  are  homely,  and  pr*)found  idiots  are  extremely 
repulsive  in  api>earance.  They  lie  in  bed  motionless  or  performing 
rhythmical  movements,  mute  or  giving  utterance  to  meaningless  sound*. 
The  attention  cannot  be  attracted.  Sliva  runs  from  the  open  mouth ; 
the  faeces  and  urine  are  passed  in  bed.  In  milder  grades  the  general 
apjwarance  varies  with  the  type  of  the  infirmity,  some  of  the  patiente 
being  constantly  in  action,  running  to  and  fro  in  the  wards,  others  sit- 
ting quietly  by  themselves,  others  timid  and  shrinking,  and  others  pre- 
senting no  immediately  noticeable  differences  from  the  appearance  of 
normal  people. 

Mental  tStat^'. — The  psychology  of  idiocy  has  to  do  with  defects  in 
sense  perceptions  and  in  the  acquisition  and  association  of  idea.s,  brought 
about  by  arrested  development  of  the  brain. 

It  is  by  the  proi>er  appreciation  and  association  of  sensations  that  as 
children  we  become  acquainted  with  our  environment.  As  the  impres- 
sions of  sight,  hearing,  taste,  smell,  and  touch  are  repeated  and  multi- 
plied, they  begin  to  acquire  for  us  individual  significance,  until  from 
associated  memories  we  gain  ideas  regarding  the  objects  by  which  we 
are  surrounded. 

Those  who  are  born  with,  or  who  early  acquire,  defects  in  .specialized 
brain  areas  or  in  sense  organs  are  more  or  less  cut  off  from  the  chain  of 
ideas  normally  obtained  through  these  parts.  The  congenitally  blind 
can  never  acquire  conceptions  of  color ;  the  child  born  with  bilateral 
deficiencies  in  the  tcniporo-sphenoidal  lobes  is  not  only  deiif,  but  is  also, 
unless  systematically  educated,  deprived  of  the  j>ossibility  of  speech. 
In  the  larger  number  of  idiots,  however,  the  lesions  are  distributed 
rather  than  selective,  and  the  mental  condition  must  be  explained  by 
lack  of  interpretation  of  .sensorial  messages,  rather  than  by  fault  in 
their  transmission.  It  is  psychic  rather  than  sensorial.  Sensation? 
l)ass  to  the  n?ceiving  centres  and  are  perceived,  but  through  lack  of 
attention  fail  to  ac^quire  an  intellectual  value.  As  Seguin  *  aptly  say:!, 
*'  The  idiot  sees,  but  he  does  not  look."  AVe  may  add  that  he' hears, 
but  he  docs  not  listen,  and  that  he  tastes,  smells,  and  feels  without  noticing 
these  sensations.  He  is  consequently  shut  ofF  from  his  normal  fellow- 
crcatures,  and  leads  a  life  of  vegetative  isolation  which  is  sad  to  look 
uj)on,  but  of  the  sadness  of  which  he  is  himself  unaware. 

Although  in  a  large  majority  of  idiots  the  visual  sense  orgjan  is 
unimpaired,  anomalies  of  sight  are  the  most  frequent  symptoms  of 
idiocy.  The  child  is  not  attracted  by  lights  or  colors  or  moving  object, 
and,  through  failure  to  observe  them,  does  not  acquire  ideas  of  form 
or  distance  or  color.  In  profound  idiots  this  sense  may  be  so  useless 
that  the  patients  ])ay  no  attention  whatsoever  to  their  environment 
Threatening  movements,  such  as  shaking  a  stick  l)efore  the  eyes,  canses 
the  patient  neither  to  wink  nor  dodge.  In  imbeciles,  on  the  other  hand, 
association  of  visual  perceptions  may  be  in  every  way  normal,  and 
between  idiocy  and  imbecility  there  are  various  degrees  of  defect 
»  Idioof  and  its  Treatment  by  the  Physiological  Method,  N.  Y.,  1866. 
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Viiiion  is  the  most  imp<irt,iiit  of  th(*  .senses  from  an  ediieiitional  jMiint 
of  view,  an4  its  dcfeet,  either  |H'npheral  or  e<'ntral,  seriously  interieres 
with  iiornial  ileveli>piTiei»t. 

Def<'ets  iti  thf  car  or  ainlitorv  nerve  are  even  less  frequent  than 
(lefirt>  in  the  |u'n|thi.*nil  visual  a]j|>arattis.  Nt/vcrthdcss,  many  iiliots 
do  not  notiee  sounds  at  all.  In  S(*rne  jirnfomid  idiots  a  snchleii  and  nn- 
exi)eetetl  noise  may  make  tln'ni  jumj»or  ji;ive  other  eviiUiiiee  of  hearing. 

^Others  pay  no  attention  whatsoever  to  noises  of  any  kiiul,  and  in  sucm 
ea*«es  it  is  impossihle  to  ltd!  whether  the  patient  is  really  deaf  or  whether 
tlu-  apjKin-nt  deafuos  is  due  to  laek  of  attt^nlion. 

In  h'ss  prnfiiimd  idiots  the  attention  ean  he  nsnally  attraeteil  hy  vari- 
ons  auditory  stimuli,  and  espoeially  hy  nmsie  ;  in  iniheeility  iiearing  is 
in  all  respects  normal. 

Taste  and  snn-ll  are  frequently  alFeeted  in  iditan'.  Tlie  patients  do 
not  4n'-tin}::uish  hetwei-n  different  odors  and  diflerent  flavors.  In  rare 
eases  tlu*  s»'n>e  of  snuli  is  nhnormally  acute.  Most  idiots  are  t^Iuttons. 
They  will  often  i  at  anythinir,  even  the  nn»st  repulsive  siihstanees,  that 
they  ean  lay  their  hands  nn.  Their  voraeity  is  only  limited  hy  tlie 
quantity  of  f(H>d  within  reaeh.  Many  idiots,  who  cannot  he  attracted 
by  any  other  means,  show  signs  of  excitement  and  pleasure  at  the 
pro«-|ieet  of  a  meal. 

'  General  sensil)ility  ap]>ears  diminishct].  In  ]>rofound  idi(X!y  there  is 
not  only  an  apparent  ahseiiee  of  t!ie  percejttion  of  tactile  sensations, 
but  the  patii'Uts  also  serm  to  suffer  no  jiuin  even  from  severe  wounds 
and  mutilation. 

The  mnseular  sense  ajvpears  late  in  all  idiots,  and  in  profound  idiot8 

lit  may  never  develo(>.  Our  of  the  patients  at  the  almshouse,  thirty 
vears  of  atje^  tlioug-h  not  paraiyzi-d,  has  never  bt'eu  aide  to  sit  uj)  or 
walk  orttj  make  any  eo-ordinateil  um- of  the  hands.  When  the  develop- 
ment of  the  mnseular  T^enrie  is  only  retarded,  the  child  does  not  begin  to 
walk  till  he  is  four  or  five  years  of  age  or  even  older.  He  is  slow  in 
lejirning  how  to  use  the  hands  ;  he  diK^s  not  learn  how  to  grasp  objects 
propi'rly. 

M'heu  some  power  of  eo-ordinate<l  use  of  the  muscles  is  finally  ac- 
quired, it  is  clumsy  and  irrotesijue.  The  trijjtjwhen  not  interfered  with, 
is  slovenly.  The  [jatieuts  let  things  fail  from  their  hands;  their  move- 
ments are  ataxic  and  irrei^ular;  upon  attempting  to  execute  some  in- 

f  tended  movement  the  IxMly  and  liud>s  are  thrown  into  contortions  ;  on 

I  attempting  to  speak  the  face  is  thrown  into  grimaces.  The  antomatio 
movements,  or  the  tlrti  of  the  Freneli  writers,  are  very  eommon,  espe- 
cially in  microcephalics.  The  patients  seem  to  derive  pleasiu'e  from 
rhytfnnieal  oscillation  ;  they  wag  their  heads  from  side  to  side  or  from 
before  liaekward  or  in  a  rotatory  wjiy  ;  or  the  movement  may  l)e  chiefly 
at  the  hips  and  back,  the  patient  slowly  rm-king  himself  U*  and  fro  or 
from  side  to  side.  There  is  often  also  a  rhythmic  play  of  the  features 
or  of  the  arms  and  ha Hd>. 

"^riie  organic  sensations  may  lie  almost  entirely  wanting  in  idiots. 
Profound  idiots  pass  thi-ir  urine  and  fle<vs  apparently  uneunseiously, 
and  show  but  little  or  no  desire  (ov  foixl  or  drink  unless  it  is  put  before 
them.     In  milder  degrees  these  defects  may  be  less  marki-d,  antl  in  im- 

ibecilos  they  are  usually  normal,  or,  as  regards  foiid  and  drink,  at  least 
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exaggerated.  The  instinct  of  self-presentation,  which  underlies  the 
struggle  for  existence  throughout  the  animal  kingdom,  may  be  entirely 
wanting  in  idiots.  From  lack  of  interpretation  of  the  messages  sent  by 
the  sense  organs,  from  absence  of  memory,  from  want  of  correlation  of 
cause  and  effect,  the  idiot  is  afraid  of  nothing,  shrinks  from  nothing, 
and  exposes  himself  to  constant  danger.  Where  the  mental  enfeeble- 
ment  is  less  pronounced  the  patient  may  know  enough  to  neither  lean 
against  the  stove  nor  cut  his  fingers  with  a  knife,  but  is  indifferent  to 
such  dangers  as  of  being  run  over  in  the  street  or  of  poisf>ning  himself 
by  eating  or  drinking  anything  he  may  lay  his  hands  on.  Many  of  the 
applications  for  admission  to  idiot  asylums  are  made  for  the  purpose  of 
securing  protection  for  these  unfortunate  creatures. 

Sleep  is  usually  undisturbed  in  idiocy.  Insomnia  and  agitation  result 
occasionally,  however,  from  various  causes. 

The  desire  for  movement  is  often  well  developed.  The  patient  may 
be  constantly  walking  to  and  fro  or  making  the  automatic  movements 
or  tics  of  which  mention  has  already  been  made.  Sollier*  describes  the 
case  of  an  epileptic  idiot  who  took  a  particular  delight  in  climbing  trees, 
and  who  (although  he  never  learned  to  feed  himself)  could  do  so  without 
falling. 

The  sexual  instinct  is  absent  in  profound  idiots.     Although  nearly 
all  idiots  masturbate,  in  the  profounder  degrees  of  idiocy  at  least  tliis  is 
to  be  interpreted  as  an  automatic  movement  rather  as  a  gratification  of 
sexual  desire.     Puberty  is  usually  late  in  appearing.     Sexual  nener- 
sion  of  all  kinds  is  frequently  observed  among  imbeciles,  ana  thene 
latter  also  often  take  pleasure  in  obscene  language  and  in  personal  inde- 
cencies.    The  instinct  of  imitation  is  never  perfectly  developed.    In  ilie 
patients  who  pay  no  attention  whatsoever  to  their  surroundings  it  is,  of 
course,  entirely  absent ;  in  the  feeble-minded,  on  the  other  hand,  it  i? 
present  in  greater  degrees.    Many  idiots  and  imbeciles  possess  individual 
faculties   or   aptitudes    disproportionate   to    their  general   intellectual 
powers.      Robbie,  a  diplegic  idiot   at  the   Incurables'  Hospital,  Xevr 
York,  who  cannot  talk  or  feed  himself,  draws  recognizable  likeneses 
of  the  attendants  and  nurses.     All  idiots  are  fond  of  music,  and  some, 
extremely  defective  in  other  ways,  show  remarkable  powers  of  playing 
on  musical  instruments  and  of  remembering  tunes.     It  is  only  in  excep- 
tional eases,  however,  that  these  aptitudes  are  in  themselves  remarkable. 

Destructiveness  and  self-mutilation  are  also  prominent  characteristics 
in  some  idiots. 

In  j>rofound  idiocy  the  sentiments  are  absent.  In  lesser  grades  they 
are  present,  and  pflen  are  very  well  developed.  Imbeciles  and  the 
feeble-minded  are  susceptible  to  physical  pleasure  and  pain,  less  so  when 
these  sentiments  have  a  moral  or  intellectual  basis.  They  offen  become 
attached  to  one  another  and  to  their  attendants,  and  some  of  them  e\*ince 
great  satisfaction  at  visits  from  the  members  of  their  families.  All  idiots 
are  timid,  and  those  who  may  seem  courageous  are  in  reality  covfaro-S 
exposing  themselves  to  danger  from  ignorance  rather  than  from  braveiy. 
In  the  lesser  grades  of  intellectuai  deficiency  irascibility  and  attacks  of 
sudden  and  a]iparent  causeless  anger  are  sometimes  prominent  featareSj 
during  which  the  patients  break  everything  within  reach,  and  even  attack 

'  I^yehologie  de  PIdioU  et  de  VImhecUe,  Paris,  1891. 
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innocent  individuals.  Tho  sentiments  of  riglit  rind  wronjj  are  never 
fully  drvt'lrtped,  find  are  absent  altogether  in  prnlonnd  idiots.  Vanity 
is  a  iirumincnt  feature  in  iinhaeiles,  and  even  in  idiots  in  wliom  intelli- 
gence is  almost  totally  lacking  love  of  attention  and  personal  adornment 
i*  often  conspicuous. 

It  would  be  inipossihle  to  enter  here  into  a  discussion  as  to  the  part 
played  liy  language  in  the  elaUoratiou  of  the  intellect.  That  a  certain 
degree  of  iotelligence  can  exist  independently  of  sj)oken  or  written  lan- 
guage there  can  he  no  douht.  <.)n  the  other  hand,  tlie  range  of  ideas  is 
ncccsi?arily  lindtetl  tn  jji-rsons  in  wlmni  no  assoiMation  of  ideas  is  pro- 
duced by  syndjols  or  sounds.  In  idiocy,  inasmuch  a-s  the  cerebral 
defect*  are  usnally  genemlized,  the  inferences  to  l>e  drawn  as  to  tlie 
educating  power  of  writtf'u  or  spoken  speech  are  not  particularly  valu- 
able. The  facts  are  bricHy  as  follows  :  Proframd  idiots  are  pmetically 
mutes,  as  the  sounds  they  utter  are  inarticulate  and  almost  meaningless, 
neither  do  they  understatul  Avhat  is  said  to  them.  In  the  paralytic 
forms  the  speech  disturbances  may  be  due  to  localized  lesion  of  the 
centres  of  language.  When  infantile  eerehrul  palsy  occurs  after  thes« 
centres  have  develo|H?d  and  are  funetionally  active,  there  may  be 
aphakia  similar  to  that  of  adults,  except  that  it  is  associated  with  left 
ht'mijdegia  more  freipiently  than  is  aphasia  in  adults. 

In  most  imbeciles  and  feel>le-miiided  speech  is  retarded  in  a[>)jear- 
ing — a  fact  which  is  often  the  first  sign-fxtst  of  the  mental  condition. 
From  the  absolute  mutism  and  lack  of  understanding  of  s]>tjken  or 
written  language  in  profound  i<Iiix'y  to  the  eases  in  wliich  these  fime- 
tion^  are  in  many  ways  nonual  there  are  various  gradations.  Disturb- 
ances of  articuhitiou,  such  as  jerky  utterances^  lisjiing,  "baby  talk,"  etc., 
are  fr«H|nent.  Many  ind>e(*iles  are  very  l<Hpiacious,  Eeholalia  some- 
times 4xxHirs  in  a  remarkable  degree  in  idiots  who  never  talk  voluntarilv. 
It  is  entirely  autonuitic,  as  tlie  patient  does  not  understand  the  wora.-* 
he  repeats,  thus  being  analogous  to  the  long  recitations  and  readings  of 
whicli  many  iml>eciles  are  eajiable,  although  unable  to  explain  a  word 
of  what  they  have  spoken  or  read.  Heading,  writing,  drawing,  and 
Piieakiog  in  the  lesser  grades  of  idiocy  nmy  1k»  at  first  sight  normal, 
when,  however,  the  patients  are  asked  the  meaning  of  what  they  say 
or  write  or  draw,  their  apparent  proiiciency  is  shown  to  Iw  largely  me- 
chanical, and  the  result  of  habit  rather  than  of  the  outcome  of  higher 
intellectual  activity. 

Frrmi  the  defects  io  the  faculty  of  language  and  from  imperfect  ap- 
preciation of  special  sensati<ius  it  naturally  ffillows  that  the  intelligence 
in  idicK^y,  even  when  these  sensori-uii>tor  defects  are  not  pronounced,  is 
of  a  low  onler.  The  higher  kind  of  memory,  which  is  fonued  by 
sensorial  impressions,  and  whicii,  through  th<>  association  iind  compari- 
son of  ideas,  is  the  basis  of  jutlgment  and  will,  is  never  well  devehvped 
in  thesi'  ]>atieuts.  If  if  were,  they  would  not  be  idiot*.  This  ac«piii*ed 
memory  in>plies  comprehensicm — a  faeidty  which  is  absent,  in  a  great 
degree  at  least,  even  in  those  idiots  and  imbeciles  who  have  special 
aptitudes  for  recolle<'tiou.  The  judgment  is  always  imperfect.  Con- 
sciousness is  absent  in  profound  idiots  ;  in  the  les.ser  grades  it  is  impos- 
sible to  determine  exactly  the  degree  of  its  existence.  All  volition  is 
wanting  in  |irotbund  itliots.     In  some  idiots  and  in  imbeciles  there  are 
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volitional  impulses  which  find  their  expression  in  action  rather  than  in 
inhibition. 

There  can  be  no  legal  responsibility  for  the  lower  grades  of  idiots. 
They  are  unable  to  manage  their  affairs  or  to  enjoy  political  or  civil 
rights.  Imbeciles  and  the  feeble-minded  who  are  at  liberty  may  retain 
these  rights,  although  they  are  in  many  respects  irresponsible.  The 
sudden,  violent,  and  unprovoked  outbursts  of  destructive  or  homicidal 
fury  to  which  these  patients  are  subject  are  in  reality  insane  impulses, 
for  which  they  are  not  legally  accountable.  Under  the  present  Iimacy 
laws  of  the  State  of  New  York  patients  with  such  tendencies  may  be 
confined  in  the  State  hospitals  for  the  insane. 

Diagnosis. — The  diagnosis  of  idiocy  merits  more  careful  considera- 
tion than  is  commonly  bestowed  upon  it.     It  is  too  frequently  forgotten 
that  an  early  appreciation  by  the  physician  of  the  d^ree  of  intellectual 
enfeeblement,  the  probable  nature  of  the  underlying  lesion,  and  the 
special  clinical  class  to  which  the  patient  belongs  is  associated  with 
significant  importance  for  prognosis  and  treatment.     By  being  able  to 
foretell  what  the  outcome  of  the  infirmity  is  probably  to  be  the  physician 
adds  to  his  own  reputation.     But  a  more  cogent  reason  for  the  closer 
study  of  these  cases  is  the  weighty  consideration  to  the  patient  and  to 
society  of  early  diagnosis.     With  certain  notable  exceptions  the  chief 
hope  for  mentally  deficient  children  lies  in  the  timely  institutioD  of 
pedagogic  measures.     Education,  which  is  totally  useless  in  profound 
idiotii  only,  can,  in  the  lesser  degrees  of  the  condition,  materially  widen 
the  intellectual  horizon  of  those  who,  without  it,  would  be  little  better 
than  the  lower  animals.     To  be  successful,  however,  it  must  be  begun 
in  infancy  or  early  childhood. 

Tlie  dkignoais  of  the  Intelledual  defect  depends  chiefly  upon  an  appre- 
ciation of  what  has  been  said  concerning  the  psychology  of  idiocy.  In 
pronounced  and  advanced  cases  no  diagnosis  is  simpler,  but  in  the  park 
months  of  infancy,  when  gross  defects  are  absent,  the  solution  of  the 
problem  is  difficult  or  impossible.  It  demands  on  the  part  of  the  phv?i- 
cian  not  only  a  knowledge  of  infant  psychology,  such  as  may  be  found 
in  Preyer^s  work,*  in  which  the  normal  development  for  the  first  forty 
months  of  life  is  portrayed,  but  also  that  he  be  familiar  with  such  devia- 
tions from  the  normal  standard  as  are  not  inconsistent  with  ultimate 
mental  and  physicxil  health.  When  physical  abnormalities  are  added  to 
the  })sychical  defects  the  diagnosis  is  much  easier.  Paralysis,  deform- 
ities, or  any  of  the  stigmata  of  degeneration  are  valuable  diagno?tic 
aids,  and  often  call  attention  to  jxKHiliarities  in  the  mental  state  which 
otherwise  might  have,  for  a  time  at  least,  escaped  observation  ;  similarly, 
an  arrest  of  intellectual  progress  after  some  well-recognized  cause  may 
prevent  any  possibility  of  doubt. 

The  dlagiionh  of  the  cau4ie  is  frequently  impossible  and  only  occa- 
sionally of  practical  service,  yet  its  importance  may  be  very  grea^* 
The  conditions  with  which  the  commoner  forms  of  idiocy  are  most 
likely  to  be  confused  are  cerebral  tumors  and  cretinism.  Tumors, 
esjiecially  solitary  tubercles,  in  the  cerebrum  or  cerebellum  ro^y 
cause   the   enlargement   of  the  head   and  other  signs  of  hydroceph- 

'  The  Mind  of  the  Child:  "1.  The  Senses  and  Will;  2.  The  Development  of  >•* 
Intellect,"  trans,  by  H.  W.  Brown,  N.  Y.,  1888. 


aluR  intermis ;  cretinism,  in  common  witli  nmst  of  the  fttlicr  forni'^ 
of  idiocv,  is  itsually  observi'd  in  the  carlv  months  of  life.  lentil  18?)1 
it  was  regiinltHl  as  one  of  the  more  liofxOess  forms  of  idiiwy.  The 
diaj^jnosis  of  these  afleetions  is  so  fully  descrilM^d  elsewhere  (Vol.  III., 
p,  fV,):\)  that  it  is  only  neeessary  to  idlmle  tn  it  here.  But  tliat  the 
|>ossihiHty  of  tlieir  existence  should  he  ever  present  in  tlie  mind  of  the 
physician  who  has  to  do  with  mentnlly  deiicient  children  iia-  beeu 
amply  proved  liy  the  history  ut'  cert'bral  surgery  and  of  the  tlierajK-nti 
usea  of  the  thvroid  trtanfl. 


3 


Dutgium*  (ij*  kt  ('{inir(il  Ttfj>c. — ^Iri  }>ivcedin^  p^JIt'S  no  attemjvt 
been  made  to  classify  the  various  bniin  defects  whieli  may  jtrive  rise  to 
idiocy.  Wliile  many  such  classilication-^  liave  lieen  dabonited  by 
eminent  authorities,  and  have  been  bused  successively  y|MUi  causatif>n, 
piith»)hf^''ira!  anatomy,  lime  of  appcarnnee,  and  clinical  typ(%  Jtftneof  them 
is  in  a!l  respects  satisliictory.  It  has  seemed  more  advisidile  in  this 
article  to  insert  in  this  place  descriptions  of  the  more  important  clinical 
forms,  instead  of  attempting  any  systematic  classification. 

llj/drorejjhidie  /c/Zw^.' — Ilydroeeplmlic  idiocy  includes  the  cases 

Fig.  89. 


Hydrocephalic  imbeciU'  (Incurables'  HoBpltoI). 


which  the  mental  enfecblemcnt  is  due  to  ]a'essure  4in  the  cortex  brun^sP 
about  by  over-distenlion  of  the  lateral  ventricles.     It  sometimes  com- 
Iiticafes  other  varieties  of  bniin  an(>malies,  but  fre(|iientlv  exists  as  an 
inih'pendent  condition.     It  is  especially  pnaie  to  appear  in  the  children 

»  For  a  fuller  disciiauion  of  hydrocephalus  see  Peterson,  N.  Y.  Metl,  Jvum,,  Jnlv 
^5. 1896.  '        ■ 
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of  persons  who  were  drunkards  or  were  themselves  branded  with  some 
of  the  stigmata  of  degeneration. 

Enlargement  of  the  head  is  its  most  striking  symptom  (Fig.  89).  If 
the  onset  of  hydrocephalus  is  delayed  until  the  sutures  and  fontanelle? 
are  closed,  the  increase  in  the  size  of  the  cranium  is  often  not  particularly 
noticeable  ;  when,  however,  the  condition  is  congenital  or  appears  in  the 
earlier  months  of  life,  this  symptom  is  very  conspicuous.  The  head  is 
usually  rounded  in  shape,  it  may  \ye  increased  by  one-third  of  its  normal 
circumference,  and  oifcrs  a  great  contrast  to  the  small  face  below  it. 
The  frontal  eminences  are  unusually  prominent.  The  fontanelles  are  open 
in  early  cases  only.  The  teeth  are  defective  as  a  rule.  The  face  is 
wrinkled  and  old  looking.  Hydrocephalic  children  are  the  "little  men" 
and  "  little  women "  of  the  idiot  asylums.  The  increase  in  size  and 
weight  of  the  cranial  contents  may  be  more  than  the  muscles  of  the 
child  can  support,  and  he  is  consequently  obliged  to  remain  lying 
down  or  to  have  the  head  supported  when  he  sits  up. 

The  general  symptoms  consist  in  antemia  and  emaciation,  which 
frequently  pass  into  marasmus.  Rachitic  deformities,  variously  dis- 
tributed palsies,  and  epileptiform  convulsions  are  frequent  complica- 
tions. The  children  do  not  learn  to  walk  early  even  when  there  is  no 
IMinilysis.  The  mental  deficiency  is  variable  in  degree.  As  a  nile,  the 
patients  are  serious,  quiet,  and  not  inclined  to  movement,  offering  in 
this  respect  a  contrast  to  microcephalics  of  a  similar  degree  of  general 
•intelligence.  The  power  of  sjieech  is  fairly  well  acquired  in  many 
cases.  Vanity  is  a  conspicuous  characteristic,  especially  in  females. 
The  course  of  hydrocephalus  is  uncertain.  In  perhaps  the  larger  num- 
ber of  cases  the  encephalic  affection  is  progressive,  and  the  child  dies 
in  infancy  or  early  childhood  as  a  result  of  complicating  disease,  of 
which  pneumonia  is  the  most  frequent.  In  other  cases  the  process  is 
checked  and  the  patient  continues  to  live  as  a  quiet  and  inoffensive 
imbecile,  amenable  to  a  certain  degree  of  education. 

Microcephalic  Idiocy. — In  nearly  all  paralytic  idiots  the  head,  in 
a<l(lition  to  being  asymmetrical,  is  smaller  than  normal ;  the  patients 
are  consequently  micnx^ephalic.  Microce])halia  and  microcephalic  idiocy, 
however,  arc  terms  which  are  reserved  for  the  cases  in  which  the  brain 
and  its  case  are  uniformly  diminished  in  size,  without  offering  e\ndence, 
such  as  paralysis,  of  a  circumscribed  lesion.  Considered  as  such, 
microcephalia  is  much  less  frequent  than  hydrocephalus.  As  clinical 
ty}K\s  the  patients  offer  in  many  ways  direct  contrasts  to  hydrocephalics 
(Fig.  90,  J).  873).  In  many  microcephalic  skulls  the  sutures  have  been 
found  dosed  at  an  early  age,  but  there  are  also  so  many  recorded  cascj! 
of  abnormally  small  brains  in  which  the  sutures  had  remained  open  that 
early  closure  of  the  sutures  cannot  be  regarded  as  an  important  cause 
of  this  condition.  Indeed,  very  little  is  known  concerning  the  causes 
of  microcephaly,  other  than  those  which  are  generally  active  for  the 
various  phases  of  idiocy. 

The  general  a])])earance  of  microcephalic  skulls  consists  in  acone- 
shajwd  or  oxycephalic  skull,  which  is  diminished  in  size.  The  forehead 
is  low  and  slanting,  the  eyes  seem  very  high  up,  and  the  unusual  prom'- 
nence  of  the  face  gives  the  whole  head  a  bird-like  or  animal-like  aPP^ 
ance.      General  bodily  development  is   usually  much   repressed,  and 
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many  of  the  patieuts  are  absolute  dwarfs.  When  the  intcllwtiml  defects 
are  very  pnjiKumued,  the  jLjeneral  rhameteristies  of  niicrwlicnalics  are 
the  same  a.s  iiiose  of  protbimd  idiiuy,  wliatever  it.s  cause.  But  in  lesser 
degrees  niicroeeplialia  ha.H  a  certain  individuality.     In  soeh  cases  the 


Fig.  90. 


/ 


-/ 


Htcrocvphaltc  Idiot  (Incurables'  Hosplul). 

patients  arc  active  and  energetic,  although  their  movements  are  pur|)08e- 
less.  The  different  varieties  of  tics  ahvady  mentioneil  are  jiartienlarly 
frecpient.  The  ticnses  are  active,  hut  h»ck  of  sy-iteniiitic  attention  ]ire- 
vents  sense-irnpressioii-i  tVotu  traiuinir  any  intellirtnal  value.  Few 
microeeplialies  can  talk  eolnerently.  Tlie  sexual  instinct  is  not  well 
developed.  Physical  stigmata  of  degeneration  are  frequent.  The 
course  of  these  eases  is,  in  a  way,  better  au<i  worse  than  that  in  hy<lro- 
cephalic  idiocy,  for  while  the  nutrition  au<l  general  health  an'  often 
jf<MKl,  the  patients  sometimes  living  to  an  advanced  age^  the  prospects 
for  intellectual  evolnlion  are  nmrc  gl<H»iny  than  for  hydroeepIiaIu>,  and 
are  in  direct  ratio  to  tlie  size  of  the  hea^l. 

Paralytic  Idiori/. — Under  this  heading  are  grcHipcil  the  eases  in 
which  some  gross  cerebral  lesion  arrests  the  evolution  of  the  mental 
faculties,  and  at  t!ie  same  time,  by  destroying  more  or  h-ss  completely 
the  upper  segments  of  the  motor  mtli,  eanses  panilysis  of  the  limbs.  It 
includes  the  impnrtant  i-haptcr  of  tlie  infantile  cerebral  palsies  in  which 
intellectu:d  (h'fcets  arc  eomhinc*!  witii  the  physical  dis;d>ilities.  The 
clinical  tyjies  of  |»ai*alyttc  iditxT  vary  with  the  rli^tribution  of  the  ]>alsy, 
with  the  age  at  onset,  and  Avith  the  character  and  causes  of  the  lesions. 
The  distribution  of  tiie  palsy  is  (1)  hemiplegic,  (2j  diplegic,  and  (3)  para- 
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[Avis^c.    Nearly  all  of  the  diplegic  and  paraj»li»gic  cases  are  eongentlul ' 
:u>;  observftl  >ihortly  after  delivery.     The  lieniiplegias  occur  niost  fn 
♦piemly  ill  the  first  three  years  of  life.    The  most  reasonable  explarinriQ 
for  thf  dipIejLrias  and  paraplegiai*  is  an  extniva?Nition  of  I>l<x>d  in  the  long 
tiulinal  ti^suro  between  tlie  heTnisj)lieres;,  liroufrht  on  by  tranrnatisni? 
prrssnre  during  delivery,  whieh  eonipreK-ies  the  motor  tnu'ts  fn>m  uithij 
outward  on   both   siden.     In  the  eausiition  of   hemiplegia,  eiifulaUii 
di^turbanees,  sueti  as  heniorrliage  (especially  from  the  meiiinges*),  ea 
bnliriin,  (>r  thrombosis,  are  probably  active.     Meningitis  is  also  an 
sifiTial  Ciuise, 

Aeeordiiig    to  Sachs,'    aentt-    poliiK'ncephalitis   (a  term  propoMMl 
Striiriijiell  -  as  tin-  rerebral  eounterjmrt  of  poliomyelitis)  should  not 
fiinsidcri'tl   as  a  eausi'  at  all  unless  every  other  morbid  Htate  can  be 
ex  eluded. 

(1)  Ilemlplq/ic  Id'tovy. — In  heminlegie  idiocy  mental  enfeeblement  I 
assoeiated   with   paralysis  of  one  siae  of  the  bcKly.     Oeaisionally   ll 
ennditiuti   is  either  enngenital  or  is  observed  within  a  j^hort  tirai-  )ii 
birth  ;  for  the  explanation  of  tlie  inmle  of  origin  of  such   ciisi^i  we 
obligid  to  invoke  the  general  etiologieal  faetors,  snob  as  havt*  iR-en  <! 
serilred  under  parturitional  causes.     But  by  far  the  greater  projMirtid 
of  hemiplegic  idiots  fiave  a  etinieal  history  identical  with  the  ordiuar 
one  of  iniiuUile  eerel>ral   palsies — namely,  tliat  of  an  acute   |>aralya 
iM-eurring  in  infancy  <>r  early  chihihood.     The  child  is  usually  hi:idtl 
until,  during  or  after   some   iiif'irtious  diseasi*   such   as  scarlet  fev<  _ 
measles^  imcnnionia,  ttr,  rarely,  diphtheria,  he  has  one  or  more  cimvuU 
sions,  at  the  siibsidetu'e  of  whieh  jxtwer  is  lost  in  one  side.      While 
is  the  usual  history,  in  some  cases  there  are  no  evidences  of  infectioD 
of  severe  cerebral  disturbances,  the  paralysis  ap|icaring  as  a  result  of  j 
fit  of  cf>ughing  or  of  vaccinia  or  without  any  cause  being  disciL»verabif%j 

Ahliough    mental    defects  ai-e  very  frequently  asstx-iatini    with 
paralysis,  many  patients  escape  intellectual  impairment.     Of  ItJOti 
of  infantile  cerebral    pdsies  cxamintHl   by  ^VallenlxTg,'  50   pre«4*nt« 
mental  tlefects,  and  in  15  iml>ceility  followed  tlie  complicating  epilep<yj 
of  H(t  cases  of  Gandard  *    15  were   feeble-minded  and   19  were  idotij 
Age  is  an  Important  element  in  cjiusation.     Of  110  cases  observed 
Osler,"^  15  were  c<ingenital,  67  occurrt^l  in  tlie  first  two  years  of  life, 
in  the  third  year,  the  others  being  distributed  through  the  other  ;^ 
up  to  the  tenth.     In  the  congenital  and  in  the  early  eases  i<li<x*y  is: 
to  be  profound  ;  in  later  eases,  occurring  in  older  children,  imbc*cilii 
and  feeble-mindedne.ss  arc  more  frcfpient  results  if  the  mind  is  impair 
at  all 

The  symptoms  of  henxijdegie  idiocy,  after  the  disturbances  of  otifrt 
have  }>asse<l  away,  arc   mental  and    [►hysical.     The  mental    synu 
present  all  the  varieties  from  those  of  children  who  are  merely  Iwicll 
to  those  of  the  helpless  institutirm  inmates  who  are  absolutely  dev^ 
all  intelligence,  and  who,  cut  off  from  understanding  of  their  envii 
ment,  lead  purely  vegetative  lives.    The  intellectual  imjxiirment  ia 

'  On  cit.      •  "  Feber  ilie  Ai*iitf  EiR^enhalilis  der  K  imk-r.,"  Jitkrlt.  lirr  A'r»w/»v^*»iu__ 
*  "  Lin  Beitra^  rur  Lehre  von  den  Cerebrnlen  Kindcrliihmungen,**  J<\hrh,  drr  At 
heilk.,  1886. 

*  fhntrihutiim  ft  I' fytide  ih  V UfmiplftfU  cerrhrnU  infantile^  QeneTA,  IBM. 
»  Tkt  Corhml  /'«/*(«  o/  ChMrai,  Plain.,  1889. 
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less  constant  and  lt\«s  pmnoiinced  in  the  hemiplegic  than  in  the  other 
pamlvtic  fVtrnis.  Of  52  cases  examined  hv  S'lehs  and  Petersen,'  the 
mental  impairment  was  ehissiiii-tl  as  feehh*-niindc'dness  in  HJ,  iniheeility 
in  31,  iflioey  in  7,  and  insanity  (epileplic)  in  1.^ 

The  physieal  syniptonjs  are  jIihsc'  .4*  hrmiplepia,  and  differ  in  slight 
resj^H'eL"^  only  fmin  the  fn'iniplegia  of  adults.  The  loss  of  power  is  rarely 
absolute,  the  tendon  reflxes  arc  almost  always  exaggertited^  foot  elonns 
is  often  present,  rigidity  and  eontra<'turi*s  are  prononnred.  When  the 
rigidity  is  extreme  it  may  he  imjKjssjhh-  U>  clieit  thr  reflexes.  The  leg 
and  fare  usnally  recover  niori'  than  ihc  hand.  Tlir  sensation  and  elec- 
trical n-actions  an^  nnehanged.  Infantile  erreliral  jialsy  dittVrs  from 
the  adult  in  certain  respects,  Stpiijit  is  njitre  eorjirnon.  There  is  a 
flattening  on  thesiile  of  the  head  eorresptmding  to  the  intraenmial  lesion, 
antl  athetoid,  choreiform,  and  assneiaic<l  movements  are  especially  promi- 
nent in  children.  Also,  interferences  with  growth  cause  sliortcning  of 
the  limh«^,  Epilcjjsy,  which  is  only  occasionally  seen  in  the  i-erchral 
pal>ies  coming  nn  in  later  life,  occurs  in  {it  h^ast  ttne  half  of  the  infantile 
cases.  It  is  one  of  the  gravest  factors  of  the  condition,  for  recurring 
ctjnvulsions  often  lead  to  imbeeiiity  and  idiocy  even  when  tlietie  symp- 
toms had  not  followed  the  original  palsy.  It  also  predisposes  its  victim 
to  the  development  of  psyehi>ses. 

(2)  J)}pff'f/ir  {fhufhic  Ht'itilphyic)  hVuH-ji. — In  diplegie  idiocy  the  para- 
lysis, instead  of  being  oti  one  side,  involv<'s  all  f<inr  extremities  {Little's 
disease).  Theeonditinn  is  almost  always  cong^-nital,  and  is  snpjiosctl  to  l>e 
due  to  mechanical  violence  to  t\\v  head  during  itartnritiou.  Of  Sjiehs's  and 
IVtej*son'seai«esof  diph-gia  71  ]H'reent.  presented  mental  anomalies.  This 
pro|M>rtion  is  consetpiently  higher  than  in  ln'mi[»Iegia,  and  the  iutelleetiial 
involvement  is  also  more  serious.  Of  17  ease>  15  were  idiotic  or  iudie- 
eiles  and  2  ojdy  wx^yq  feeldc-mindetl.  The  physical  symptoms  are  those 
of  bilateral  hemiplegia.  The  stiastii-ity  i'^  extreuu^  ( Fig,  i>l ).  Most  of  the 
pat ient.s  cannot  walk  at  all  on  account  of  the  ctmtractnrcs  of  the  muscles 
of  the  lower  extremities  (esptH^tally  the  ad<luctors),  and  those  who  are  able 
to  walk  do  so  by  the  '*  crossed-leg  ]>r<igression."  The  adductor  spasm  is 
ot\cn  so  prononneed  that  the  thighs  are  cnnstautly  held  crossed,  au<l  the 
patients  are  alnmst  entirely  deprived  of  any  use  fd"  the  lower  extremities. 
The  hands  are  either  useless  or  else  extremely  clumsy  it)  their  move- 
ments. The  head  is  small  and  asymmetrical.  Athetoid  and  similar 
morbid  movemcuts  are  particularly  frerpieut.  SjM-ech  is  rarely  acquired. 
Curiously  enough,  cpih'|)sy  is  less  frequent  than  in  the  hemiplegic 
variety. 

(3)  Pftraplegio  Idio<*>j. — In  jvaraplegic  idiocy  the  palsy  is  identical  in  it-s 
general  characters  with  the  diplegie  form,  cxc<'pr  that  it  is  limited  to  the 
legs.  The  separation  of  these  two  tyjH's  will  pn»bably  be  some  day 
sliown  to  be  nnjustiliiable.  Both  are  of  bilateral  cerebral  origin,  and 
the  differences  In'tween  them  are  probnidy  otdy  of  degree.  From  the 
frctpieucy  of  athetosis,  of  exaggeiiitiiin  of  tendon  activity,  and  of  other 
indications  of  irritatit*ji  in  tlie  motor  tractrs  to  the   up|>cr  extremities,  it 


'  "  A  Study  of  ('orebra!  Pnlsies  of  Rirlv  Life,  base*!  upon  iin  anolysi*  of  140  catuw," 
^Journ,  fVf  Nerv'nnd  Mntl.  Din.,  M.iy,  IKlM). 

*  These  were  choeen  from  a  :H:rie:«or  lii.j  cases,  of  wliicli  the  others  were  intellectiialijr 
normnl. 
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is  entirely  reasonable  to  assume  that  in  many  cases  of  eo-calle<1  cerfhral 
I>araplegia  the  handi^  and  arni.s  wore  at  one  time  involvccJ,  but  recovi'mi 
sufficiently  to  give  especial  prominence  to  the  affection  in  the  leg>,  A« 
in  diplegia,  jk>  in  these  cases,  the  condition  is  usually  enngenitul  mid  fJie 

Fro-  91. 


Dlpli^c  idiot  (Incurables'  flospital). 

mental  -symptoms  are  frequent  and  j>ronounred.     Ah  rcgtirtls  pliysif^l | 
syiiiptoms,  there  are  a.«ynmietries  and  deformities  of  the  skull,  retanla-l 
tion  of  gruwth  in  the  limbs  an<l  various  dUpnatn  dq^nkcrtUhuin,    Th^l 
contractures  in  the  legs  are  extreme,  spasujiidic  crossing  of  tho  Icir^ainl 
tulijK's  e<piiiius  iK'ing  especially  consjiieuous.     As  in  diplegiUj  t-pilfpjV  i* 
less  freijuent  tlum  when  the  paralyt^is  is  limited  to  one  side. 

RpUcptic  Idiocy . — Inasmuch  as  the  ct\ses  of  idiocy,   imU'cility, '»^ , 
fi'eble-n>iode(biess  which  are  complicated  by  epilepsy  differ  in  espfiitf«l  ( 
parti<'ulars  from  those  iu  which  recurring  convulsions  art*  absent,  jOI"' 
mention  must  lie  ma<lo  ttf  them  as  a  class,  even  at  the  risk  ni'  repeating 
what  has  already  been  said  concerning  the  other  forms. 

Epilepsy  rtccurs  in  iiliocy  in  tlirce  priiK'ipal  ways  : 

1.  As  a  complication  of  some  gross  focal  lesion  which  at  ib'^iof 
time  pnxluces  paralysis.     This  is  the  form  observed  in  paralytic  iilic"}- 

2.  As  a  complieatiim  of  some  gn)ss  lesion  which  d**oi-^  not  pre»^""i" 
ciently  on  the  motnr  tract  to  bring  about  jianilysi*.  HvdhJCfjibaliL*. 
meningitis,  etc.  may  Iw  the  causes  of  this  form. 

3.  Idiopiithic  epilepsy,  for  wliii'h  there  are  no  gross  lesitms  suffi<'i''"^ 
to  explain  the  cnuvulsions,  IdiojKithic  epilepsy  may  be  the  directed"'* 
of  the  mental  tleeadence  in  that  the  patient   is  normal   until  lh«  "^* 
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appear,  but  t hut  after  tht'ir  ajipeuranre  iiitoUet'tiinl  proo;ro<.s  diminihhea 
or  ceases  ur  sueii  mental  eapaeity  as  Ijaii  been  obtained  l)t'euines  Wfakeued. 
In  rrtlier  eases  the  ap^rearanee  af  epilepsy  and  feeble-iuiudeduess  is 
jiiimiUaneoiis,  aii<l   both  are  to  be  returred  to  a  I'Dninion  eaiise. 

Whatever  its  origin,  ejiilepsy  renders  the  procrnctsis  of  any  e;ise  mtteh 
more  serious.  Its  tendency  is  idtnost  ahviiys  pro*i:r('ssi\i'j  and  even  when 
it  beji^ins  as  petit  nial  or  as  Jaeksoiiian  epilepsy  the  eonvnlsions  eventu- 
ally beeonie  ireueratized,  tlie  intervals  lu'tween  them  shorter,  and  tlie 
psyehical  eonilitions  mure  an<l  more  hopeless. 

The  wide  distribution  of  e|)ilepsy  amon^  cases  of  idioey^  and  the 
fretpieney  with  which  it  is  the  pre<'ursor  or  the  ae(*umpaniment  of  intei- 
K't'tnal  weakness,  make  epileptie  idirwy  the  most  (Ic>pcrate,  as  it  is  the 
mosi  tVeipieru,  or  of  any  imlividnal   form. 

IVaHnKitiv  iifioeif  includes  the  vari<Mis  degrees  of  mental  eufeeblement 
resulting  from  frauma  vapHia  in  the  child.  It  requires  no  special  men- 
tion, except  to  state  that  blows  or  falls  njjon  the  head,  with  or  witlmnt 
fracture  of  the  sktdl,  may  be  fitllowed  by  intellectual  conditions  similar 
to  those  already  mentioned   under  other  headinirs. 

M>f.r<F(h-inaioti.'*  lifitK'if  [Crdfnisw). — Tliis  conditltm,  a  familiarity  with 
whicii  lias  beeonie  so  essential  to  every  ^ihysician,  is  fully  deseriijed  on 

I  page  6U;5,  Vol.  III.»  together  with  the  other  diseases  of  the  thyroid  gland, 
to  which  the  reader  is  referred. 
Sensftridf  Lfiorif. — -Deprivation  «>f  sight  or  Jiearing,  either  as  a  con- 
genital condition  or  ae<piircd  in  inlaucy  or  ehildh<»odj  is  a  serious  ob.^ta- 
ele  to  intellectnal  jjerfeetiori,  and  probably  no  ehiklren  thus  aflHict<'d, 
even  when  llie  original  lesions  are  entirely  peripheral,  ever  attain  com- 
plete mental  development. 

The  best  known  example  of  this  class  was  Launi  Bridgman,^  whtt,  a 
blind  deaf-mute,  and  also  lacking  in  the  senses  of  smell  ami  taste,  was 
a  normal  child  up  to  the  age  of  two  years.  Then,  as  a  rcHull  of  scarlet 
fever,  both  eyes  and  both  cars  suppurated   and  the  ehihl   beeame  blitid 

I  and  deaf.  She  eventually  learned  to  write,  and  was  intelligent  in  nuuiy 
ways.  '*She  lackeil  certain  data  of  thought,  but  iu)t,  in  a  very  marked 
way,  the  jxvwer  to  n.se  what  <lata  she  hatl.*' 
Further  observations  of  this  ehanu'ter  are  necessary  before  it  will  be 
possible  to  fiirnudate  the  laws  cd*  sensitrial  idiocy.  It  is  certain,  how- 
ever, that  proper  tntining,  while  it  canuiit  jirovide  ecmceptions  id'  scu- 
Wfrial  impressions  which  tiavc  lu'vvr  been  per<'<-ived  by  the  in<lividual, 
can  th)  much  to  render  these  unfortunate   people  iutelligent  and  useful 

■  members  of  so<"iety. 
Anufurotir  Fnnifft/  [fltocif, — Siichs^'  has  given  this  name  to  a  rare 
form  of  idiocy  of  familiar  type.  The  mental  defects  are  first  observed 
between  the  second  and  eighth  months  ;  they  may  pnigress  to  profimml 
idifK'V.  Paralysis  of  the  lindis  may  be  flaccid  or  spastic.  The  o<-nlar 
fiymptoms  are  impairment  of  vision,  which  may  lead  to  total  bliiidnesri. 
The  opthalmoscfjpc  shows  characteristic  changes  in  the  neighborhood 
of  the  macula,  originally  described  iu*  "a  white  sjH?ek,  more  or  less 

'  Sfe  Dtmaldst)!] ;  "  Anatomi<^l  Observations  on  the  Bratn  and  fievcral  Sense  Orpann 
[of  the  BtiniJ  I>eaf-mute  I^auru  Dewev  Bridgmaii,"  Am.  Jounu  of  Pgifchol^xjy,  1890  oad 

»  .v.  r.  >/«/.  Journ,,  May  30,  1S96;  Dciiteth.  mtd.  ItVA.,  Jan.  20,  1898. 
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circular,  in  the  centre  of  which  is  a  brown  point,  offering  a  sharp  con- 
trast to  the  white."  In  late  cases  there  is  optic  atrophy.  Few  of  these 
patients  outlive  the  second  year. 

Idiots  Savants. — In  the  description  of  the  psychology  of  idiocy  men- 
tion has  been  made  of  the  special  aptitude  of  some  idiots,  more  or  less 
striking  examples  of  which  are  to  be  found  in  every  institution  devoted 
to  the  care  of  these  unfortunates.  In  most  cases  the  aptitude  stands 
out  in  contrast  to  the  poverty  of  the  intellect  in  other  ways,  and  is  not 
in  itself  remarkable.  Some  individuals,  however,  although  conspicu- 
ously deficient  in  general  intellectual  qualities,  possess  special  faculties 
much  more  highly  developed  than  those  of  ordinary  normal  people. 
They  are  called  idiots  sai^ovts.  They  ccmstitute  a  small  but  interesting 
chapter  in  psychology,  and  present  to  the  student  problems  analogous  to 
to  those  encountered  in  the  study  of  genius. 

The  aptitudes,  which  include  arithmetical,  musical,  artistic,  imitative, 
and  similar  faculties,  are  most  frequently  encountered  in  profound  and 
congenital  idiots,  are  develoixjd  early,  and  are  prone  to  disappear  in 
adult  life.  They  have  been  carefully  studied  by  Peterson,*  who  has  col- 
lected many  examples  of  the  condition,  some  of  which  may  be  brieflr 
referred  to. 

Tom  Fuller,  a  native  African,  never  knew  how  to  read  or  write,  but 
had  phenomenal  powers  in  arithmetic.  Asked  how  many  seconds  n  man 
had  lived  who  was  seventy  years,  seventeen  days,  twelve  hours  old,  be 
replied  in  a  minute  and  a  'half,  2,210,500,800. 

Blind  Tom,  the  celebrated  negro  musician,  showed  intelligence  onlj 
in  regard  to  sound.  He  could  repeat  whole  conversations,  but  without 
c<)mj)rehension,  and  his  own  speech  was  little  more  than  inarticulate 
sounds.  He  could,  however,  play  on  the  piano  from  memory  any  piece 
of  music,  no  matter  how  intricate,  after  hearing  it  but  once.  He  is  said 
to  have  retained  as  many  as  five  thousand  musical  compositions  in 
his  memory. 

Gottfried  Mind  was  an  imbecile  who  died  in  1814.  He  was  jio  skil- 
ful in  the  dniwing  and  painting  of  cats  that  he  achieved  the  distinction 
of  being  known  as  "  the  cats'  Raphael."  Many  examples  of  his  work 
are  to  be  seen  in  European  galleries. 

Special  memories  and  aptitudes  for  buffoonery  are  especially  notice- 
able. Winslow  records  the  case  of  a  man  who  remembered  the  day  of 
burial  of  every  person  who  had  died  in  the  parish  for  thirty-five  years, 
and  who  could  repeat  with  perfect  accuracy  the  names  and  ages  of  the 
deceased  and  of  the  mourners  at  the  funeral.  He  was  a  profound  idiot, 
and  (!ould  not  reply  intelligibly  to  a  single  question  beyond  this,  nor  be 
trusted  even  to  feed  himself. 

Many  of  the  court-fools  of  former  times  were  imbeciles.  Areim  de- 
scribes one  who  was  a  fat  fool,  a  trifle  over  three  feet  high,  two  yards  in 
circumference,  at  the  age  of  forty  years. 

As  Peterson  says,  aptitudes  of  this  kind  are  of  a  low  grade,  and  are 
imitative  rather  than  creative.  He  explains  them  by  assuming  an  in- 
(Teased  number  of  cellular  elements  and  sensori-motor  associations  m 
definite  parts  of  the  brain. 

Prognosis. — The  prognosis  of  idiocy  as  regards  the  establishment 

*  "Idiots  Savanta,"  Applelon's  Pop.  Set.  MotUMy,  Dec,  1896. 


of  full  intt'llwtiial  capacity  is  un<jiiuliiitHlly  }»aJ.  Thot*c  who  arc  hum 
^dofuctivi'  or  wlio  in  early  cliilifhoiMl  sut!br  iiii  arrest  of  nn/utal  di'VL-hrp- 
■fment  can  never  be  brought  up  to  the  normal  staiulanl.  But  ntnclt  I'an 
H-be  done.  The  tloctrinc  of 'Smc*'  an  iiliot,  always  au  idiot,"  [lu^  jiassed 
^away.  As  was  lonjjj  ago  maiutaint*4  Ijy  S'^uiu,  of  wlioiti  AuK'ricanB 
may  be  ju>tly  proml,  many  4if  the-e  onfortunatos  can  \tv  nuulr  by  [)nn«'r 
instnictton  nnuv  a]>preeiative  of  their  surrountlings  and  less  liurdensoino 

I  to  ftoeiety.  Even  the  profound  idiot  can  sionietinie.s  be  made  less  repol- 
Bive  ;  the  imbecile  may  be  tauijjlit  to  talk,  to  learn  various  oeeupations, 
to  cheek  his  impulsive  tendeneics,  to  be  rk-anly.  The  imiu'ovement  in 
the  feeble-minded  eonse<|Ucnt  u]>on  tin-  skilfid  appliciition  of  ]jedagn<ri- 
ciil  metli"M!>  i,s  ot'ten  ustouishiji^j,  Many  rlnldren  who  on  entering  an 
institntion  can  <hj  little  or  nothing  for  tlicnisi'lvcs,  after  a  frw  years' 
training  learn  useful  trades  and  becojue  capable  of  supporting  them- 
selves. The  statistics  of  the  twentv-seventli  Annuaf  Rfpoti  of  the 
Royal  Albert  Asylum  at  Lancaster,  Enghunl,'  sliuwerl,  with  regard  to 
the  aft<M'-<'areer  of  pupils  dis<'bai"ged  on  eotnpletiou  fif  their  sevt-n  years* 

I  training,  that  10  |M?r  rent,  wen-  <ir  had  been  earning  wages;  that  ">  jmt 
cent,  wrre  rrmnncratively  rmphiyed  at  Imjuh'  ;  and  that  3.5  jH'r  cent. 
were  cajiabh*  of  earning  wages. 
The  amount  of  improvement  is,  however,  limited,  and  cannot  Ijc 
l>rought  beyond  a  certain  point.  As  Fcrnald  says,*  *' idiots  cannot  be 
taugfjt  rnrnmon  sense."  Low  grades  of  idiots  continue  to  advance  intel- 
lectnally  till  the  seventh  or  eiglitli  year  ;  iiighcr  grades,  till  puberty  or  a 
little  later.  The  mental  state  lli<-u  ivniains  stationary,  or»  if  not  proji- 
erly  cared  fi>r,  retrogrcss<'s  till  it  terminates  in  <lementia. 
H  The  prognosis  as  to  life  is  serious.  In  many  congenital  or  curly 
^acqnircil  cases  death  occurs  in  the  first  ivw  months  or  years  of  life. 
These  patients  also  are  more  susceptilile  than  normal  children  to  dis*'a-s<>- 
indsjWng  agents,  and  are  jjronc  to  succnudt  to  any  of  the  diseases  «»f 
childhood,  es|W'riidly  diarrho-a  and   ]tneumoiiia. 

ITltKATMKNT. — The  treatment  of  idioey  i>  medical  and  pedagogical. 
Medical  tn^atmcnt,  while  it  is  ctintrolied  by  the  ordinary  princi|>les  <)f 
piediatric  therapeutics  and  geneml  hygiene,  is  beset  by  many  diMictdties. 
The  patients  are  often  too  stupid  to  call  attention  to  the  fact  tliat  they 
are  ill,  and  the  reaction  to  sensorial  irritation  is  so  imperfect  that  they 
Hniay  be  serionsly  or  even  niortidly  affected  without  appearing  any  dif- 
■ferently  than  usual.  Sollier^  relates  tlie  case  of  a  thirteen-year-old  idiot 
who  was  sent  to  the  hos]ntal  suffering  from  pneumonia.  The  only 
symptoms  observeil  were  an  increase  •ifllie  customary  (jhysical  and  mental 
latiguor,  but  the  autopsy  showed  the  lungs  consolidated  in  gray  hepatizxi- 
tion-^-and  a  suppurative  cereimd  meningitis. 

In  the  treatment  of  patients  whoclo  imt  complain  themselves,  and  in 

whom  the  symjitoms  (d'  acute  iliscusc  are  not   revealed  by  general  and 

conspit-nous  evidence,  the  jilivsieian   is  thntwu  upon  his  (jwn  resfmrces, 

Bfind  upon  his  watchfidnessanil  can*  in  the  examination  for  special  symp- 

^toms  depenils  in  large  jxirt  tlie  welfare  of  the  patient. 

The  treatment  of  individual  conditions  has  no  [Kirticidar  differences 
in  idiotic  than  in  other  cliildren.     Iharrhrea,  atieetions  of  the  skin  and 


'  liui)te(l  l<y  tJhuUlewortli :  McttUtU^  Diiinrnt  Children^  Londou,  1895. 
»  The  ULUoty  of  the  Trtntment  of  tke  Ftebtr-mimtecL 
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mucous  membranes,  pneumonia,  and  phthisis,  all  of  which  are  frequent 
complications  of  idiocy,  are  cared  for  by  the  usual  means.  With  the 
exception  that  in  the  mentally  deficient  more  care  is  necessan-,  the 
usual  requirements  as  to  food,  clothing,  bathing,  exercise,  etc.  are  main- 
tained. The  two  siM?cific  procedures,  whose  object  is  cure,  are  thyroid 
therapy  in  myxoedematous  idiocy  (Vol.  III.,  p.  697)  and  craniectomy 
in  premature  ossification  of  the  fontanelles.  While  in  the  larger 
number  of  cases  of  this  latter  condition,  as  shown  by  Bourne\'ille,  the 
too-i»arly  union  of  the  bones  is  expressive  of  a  general  developmental 
defect,  and  (;ousequently  not  amenable  to  surgical  treatment,  we  are  not 
yet  in  a  position  to  deny  that  in  some  rare  cases  it  is  of  service.  It  is 
only  permissible,  however,  when  undertaken  before  the  end  of  the  sec- 
ond year,  and  in  cases  in  which  the  clinical  course  indicates  that  the 
mental  arrest  is  in  some  way  dependent  upon  the  symptoms. 

In  hydrocephalus  little  is  to  be  gained  by  surgery.  These  patients 
are  weak  and  sickly,  and  do  not  bear  cranial  operations  well.  When 
the  pressure  symptoms  are  extreme  the  fluid  may  be  partially  drawn 
off  by  lumbar  puncture,  although  this  procedure  is  palliative  ratLer  than 
curative. 

Into  a  discussion  of  pedagogical  methods  it  is  impossible  to  enter 
here.     While  much  can  be  done  by  an  intelligent  mother  in  the  way  of 
promoting  sensorial  development,  the  power  of  co-ordinated  movement, 
and  habits  of  cleanliness,  feeble-minded  children  are  best  cared  for  and 
trained  in  institutions,  whose  teachers  devote  their  lives  to  this  work. 
The  successful  education  of  the  idiot  requires  upon  the  part  of  the 
instructor  patience,  skill,  and,  above  all,  experience.     In  the  institu- 
tions the  children  are  taught  regular  exercises  and  purposeful  occupations. 
Various  mechanical  devices  arc  employed  to  train  the  touch  and  the 
eye  ;  music  by  appealing  to  the  ear  improves  attention  ;  speech  is  either 
taught  by  the  "  oral  method  "  or  perfected  by  the  constant  and  methodi- 
cal use  of  that  faculty.     Every  backward  child  should  have  the  benefit 
of  this  systematic  instruction.     Few  are  so  hopeless  as  to  derive  no 
benefit  from  it,  and  by  this  means  many,  if  they  do  not  become  orna- 
ments of  society,  cease  to  burden  it. 

The  writer  desires  to   exj)ress   his  obligations   to   Dr.  Francis  C. 
Wood,  who  kindly  took  the  photographs  which  illustrate  this  article. 
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k. 


Sexual  Perversion, 


HE  piiljjfot  of  sexual  jn^rversioii  is  ifiiportaiii  medirally,  socially, 

and  forensically — iiifdirally,  iM'caiise  it  iiiay  form  part  of  a  group  of 

svnipti»)ns  manifested  by  the  insjiiie  or  degenerate,  or,  as  some  writers 

_^hol<l,  may  be  a  psyc}io|Kathy  in  itself;  soeiully,  Ix'eaiise  it  may  in   its 

Bconsecpieiicea  deleterioiisly  atfect  social  decency  and  order;  forensically, 

because  it  sometimes   leails  to   timrder,   tlicft,  and    other   crimes,   the 

motive  for  which  cannot  he  uiulersto<jKl  without  a  knowledge  of  tlie  jht- 

verted  instinct  and  of  the  underlying  psyehojwthy  when  this  is  present, 

as  is  usually  the  case. 

H      So  far  as  this  perversion  is  the  expression  of  pathological  conditions 

^of  the  nervous  system,  it  is  important  that  it  should  be  considerwl  in 

this  work.     The  consideration  of  tlie  subject  here  is  still  further  made 

» desirable  by  the  fact  that  even  when  the  deformed  instinct  can  be  looked 

BuiHtn  as  oidy  a  cnUivatcd  vice,  nevertheless  in  many  such  instances  the 

individuals  who  practise  it  are  atlected  with  some  form  of  insanity  or 

in>b«'cility,  so  that  they  are  projMn*ly  the  subjects  of  nie<licid  study. 

Then,  too,  even  if  we  nuiy  take  the  grounil  that  it  is  almost  always 
tltroogli  perversity  or  cultivatiiin  that  ))sychopathic  individuals  develop 
a  pervci>i<m  of  the  sexual  instinct,  nevertheless  it  is  ilitlicnlt  to  deny 
that  the  final  result  may  Ik- a  true  psyeliosis  or  [K^version  wbii'h  may 
have  the  force  of  imperative  ieelings.  Thus,  tliough  vice  may  be  the 
Toad  traversed,  the  last  stage  may  be  disease*. 

The  sexual  instinct  may  be  associated  with  and  excited  by  thoughts, 
feelings,  and  acts  which  to  a  normal  indivi<lual  are  n'pulsive  or  without 
any  sexual  associ;ition  ;  in  other  wotxls,  the  sexual  instinct  is  jKTvertcd. 
It  may  be  excited  by  (and  tlicn'ffu'e  lead  to)  acts  uf  cruelty  or  violence 
iuHi<'t<'d  upon  the  opposite  sex  (sadism),  or  by  the  ojjjKisite  state,  the 
passive  sntJcring  of  pain  which  has  liccn  inJlictwl  by  the  opposite  sox 
■  (rruisochism) ;  or  it  may  be  excited  by  certain  objects,  whether  a  |>art  of 
"^the  female  body  or  dress  or  other  objects  (feticliisni).  Perversion  may 
further  take  the  torm   of  homtH>cxuality  ;  that  is,  the  substitution  or 

» coexistence  of  sexual  feeling  tW  the  same  sex  in  place  of,  or  by  the  side 
of,  that  for  the  opposite  sex.  This  is  alst»  known  as  eontranf  Mtxital 
InMlurt  or  w.rrm/  inverffiou.  These  different  forms  of  perversion  have 
also  been  classed  as  varieties  of  sexual  para^thesia.  Before  entering 
\ou.  rv.— 56  881 
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into  a  fiirther  analysis  of  these  conditions  it  will  be  well  to  briefly  con- 
sider the  pathological  groundwork  upon  which  they  rest  We  shall 
then  understand  better  the  relation  of  the  perverted  instinct  to  the 
individual. 

The  first  important  question  is,  How  far  are  these  perversions  the 
necessary  expression  of  a  disordered  nervous  system,  and  how  far  do 
they  represent  merely  indulgences  in  vice  and  cultivated  habits?  So 
far  as  they  are  simply  vicious  habits,  they  can  only  be  regarded  as  per- 
versity y  not  perverfsion;  that  is,  as  vice,  not  disease.  This  view  is  not 
altered  even  in  the  case  of  individuals  who  have  degenerated  or  in  other 
ways  diseased  nervous  systems,  provided  that  they  have  cultivated  the 
habits,  and  that  the  habits  are  the  direct  result  of  such  cultivation, 
as  may  occur  in  normal  individuals.  A  paranoiac  or  an  imbecile  may 
cultivate  vice  as  well  as  a  sound-minded  person.  Degenerate  people 
may  not  be  morally  or  legally  responsible,  but  this  is  not  a  question  of 
responsibility,  but  of  genesis.  What  is  the  origin,  and  what  influences 
have  developed  the  sexual  aberrations? 

If  these  aberrations  are  the  manifestation  of  a  diseased  nervous  sys- 
tem in  the  same  sense  as  hysteria  is  the  manifestation  of  a  neuropethic 
condition,  then  these  sexual  phenomena  are  true  pen^ersions  and  path- 
ological. On  the  other  hana,  as  far  as  these  perverted  instincts  are 
merely  cultivated  habits  of  feeling  or  acts — that  is,  are  modes  of  per- 
versity— they  do  not  properly  belong  to  the  subject  matter  of  a  mcaical 
work,  unless,  perhaps,  the  individuals  otherwise  exhibit  pathological 
defects.  But  if  they  are  the  symptomatic  expression  of  disease,  they 
properly  constitute  a  part  of  medicine. 

There  are  two  views  regarding  the  nature  of  perversion  which  are 
radically  opposed,  and  which  from  a  social  and  therapeutic  point  of  view 
have  respectively  important  consequences.  The  one  leads  to  therapeutic 
nihilism  and  social  hopelessness,  the  other  offers  hope  and  possibilities. 

The  theory  that  has  been  most  widely  accepted  by  writers  on  the 
subject  is  that  sexual  perversion  has  its  basis  in  a  diseased  ner\*ous  sys- 
tem, which  in  most  cases  is  the  result  of  inheritance.     A  psychopathic 
or  neuropathic  groundwork  is  in  almost  all  cases  essential,  but  the  per- 
verse phenomenon  arises  spontaneously  without  external  cause.     Its 
origin  is  therefore  entirely  independent  of  cultivation  by  vicious  hahits, 
education,  or  seduction.     In  some  instances,  it  is  equally  maintained, 
these  perversions  are  acquired  as  the  result  of  cultivation,  with  or  with- 
out the  co-ojjeration  of  an  inherited  neuropathic  condition.     But  it  would 
seem  that  with  the  exception  of  fetichism,  which  is  always  acquired,  the 
acquired  cases  are  a  distinct  minority.     In  most  cases  nascitur  nonfL 

"  This  perverse  sexuality,"  says  von  Krafl\-Ebing,  speaking  ra  (he 
contrary  sexual  instinct,  "appears  spontaneously,  without  external 
cau.se,  with  the  development  of  sexual  life,  as  an  individual  manifesta- 
tion of  an  abnormal  form  of  the  vita  sexualis,  and  then  has  the  ((fftam 
a  congenital  phenomenon  ;  or  it  develops  uptm  a  sexuality  the  b^DDii^ 
of  which  was  normal,  as  a  result  of  any  definite  injurious  infloent*^ 
and  then  appears  as  an  acquired  anomaly.  Careful  examination  of  tw 
so-called  acquired  cases  make  it  probable  that  the  predisposition,  »1* 
present  here,  consists  of  a  latent  homo-sexuality,  or  at  least  bi-sexuw'^' 
which  for  its  manifestation  requires  the  influence  of  accidental  canaesto 
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rouse  it  from  its  Muntber.^     While  objections  may  be  made  to  this  theory 

when  ap|)litHl  to  honHHsexiiality,  the  theory  bus  considemble  strenjj-th 
when  we  j^eek  lor  au  expliuiation  ot'  sci(li>iii  anil  masocliism,  BetAveen 
the  homo-.Hexuiil  iuflueiiee.s  and  the  sadistic  influenees  wineb  lead  to 
nninJer  and  mutilation  of  the  victim's  bo<ly  tliere  is  a  widu  gidf,  and  we 
shouhl  not  neeesj^trily  expect  a  similar  i>atliologieal  eonditiou  as  a  basis 
of  Wtb.  As  to  .sinlism,  von  Kmii'l-Kbing  ex{>resses  the  opinion  that, 
*'  as  a  rule,  it  may  be  safely  assumed  that  the  psyebujiathic  state  (per- 
verse instinct)  exists  ah  ot'i(/ine." 

Von  Knifft-Ebing's^  work  being  alnmst  the  first  to  treat  systemati- 
cally the  subject  of  sexual  |K>rver^ion,  and  pivsenting  the  matter  with 
great  erudition,  lias  iH-en  very  wiilely  drawn  upon  by  subsetpient  writers. 
Tlie  interprelatiun  of  these  abernitioiis  given  by  this  author  has  v<'ry 
profoundly  iiiHiieneed  medical  0}nuion,  and  bas  been  (luite  extensively 
aecejjted.  This  work  was  soiin  followed  by  a  puljlieation  on  the  eontniry 
sexual  instinct  by  A,  Moll,^  who  also  adopted  the  congenitiil  theory 
originally  proposed  for  this  anomaly^  it  is  true,  by  CWper,*  in  1H52.  In 
Amerit-a,  Kiernan  (1888),  (1iadd<K"k,  and  Lydston  (188*J)bave  advocated 
the  congenita!  theory,  C^uite  a  large  numlxn*  of  contributors  to  the  .•sub- 
ject, with  rejMjrts  of  uuiiirtxHis  eases  of  different  kimts  of  |>erversion, 
aave  ap}K'are(l  since  von  Kralft-Ebiug*s  work.  More  lately  a  strong 
protest  jigaiust  these  views  has  a[)peared  in  tlie  work  of  von  Sehrenek- 
Kotjsing.*  This  author,  in  oi>iK)sitiou  to  the  opinion  of  the  writers  just 
citeil  and  of  others,  l»a.s  urgeil  with  givat  foive  tliat  sexual  j»erversion, 
instead  of  being  an  original  [j'^ychopatby,  is  a  cultivated  instinct.  Iiere<l- 
ity  an«l  a  neuropathic  constitution  jvlayan  imiMirtiUit  part,  hut  this  part 
is  only  that  of  weakened  |»ower  of  iTsistance  to  external  intlueiices. 
The  contrarv  sexual  instinct  is,  as  such,  not  inherited,  nor  is  it  congenital 
any  more  than  are  the  majority  of  psychoses,  but  only  that  tainted  or 
degenerated  nervous  system  in  consequence  of  which  tlie  iudivi<lual 
offei-s  a  mental  weakness,  a  lack  of  resistive  power  to  external  influences, 
and  a  lack  of  control  over  desires,  however  excited.  By  a  process  of 
cultivation  the  neurojiath  develop^  feelinp^  and  gives  them  expri'ssion 
in  outward  acts  over  which  be  stmner  or  later  may  lose  all  cnutrob  The 
first  awakening  of  the  perverse  instinct  may  be  entirely  fortuitous  or  by 
auto-suggestion,  or  it  may  be  by  scHluction  or  other  aeci<!ental  external 

I  circumstances  ;  from  this   time  on  it   is  a   process  of  education.     Von 
Schrenck-Notzing  would  explain  in  this  way  the  origin  of  all  forms  of 
exual  perversion,  although  in  the  cxjwsitlon  of  his  theory  his  argument 

'is*  devoted  alnii>st  entirely  to  the  contrary  sexual  instinct. 

The  influence  of  von  kmHVEbing^s  able  exposition  of  the  subject, 
as  just  said,  has  colored  much  of  the  writings  of  others,  but  I  think  the 


*  P*yehoaaihta  Sexualiity  tmulated  by  Chujrles  OilWrt  Cliaddock,  M.  D.,  1893.    See, 
ttw>,  "  Zur  Erklaning  der  Contmren  Sexual  Empfindung,"  Jahrb'aeher  far  Fiyehiairie  und 

^^'eurfJoi/tc,  1895. 

*  At'iL'ordinK  to  von  KrnfTt-Ebing,  the  nioKt  (mp<^rtant  previous  writings  were  thoae  of 
foreau  (/>«  (i6errntion«  du  wh»  genfjfiifue)  and  Tarnuwcki  il>ic  KrankhnfUn  entehetnun^en 

k  Ocurfilerfttji-Sinucn]. 

*  T)if  Ovitmrc  Sfnutl  Emfjfivduii'f,  I^rlin,  180]. 

*  Westphal  adopted  the  congenital  theory  fur  contmry  sexuality. 

*  Sttcffimt'n-^  Thntipeuitca  in  VstjehoyiUhin  iicnuUu^  translated  by  Chartes  Gilbert  Clutd- 
ck,  M.'l).,  IHyo. 
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rKx's  it  exist  aA  origine  in  its  iutensc'  form  as  a  result  of  psithological 
development,  or  is  the  intciisificiition  dut?  to  cidtivatinn  by  a  normally 
drpi*aved  and  mentally  weakened  iiidividnal?  or  may  it  be  due  ti«  both? 
The  antobiogniphies  and  histories  of  eases  found  in  the  litenitnre  do  not 
allow  tif  the  first  interpix^tation.  It  is  possibh-  that  eertain  aiunnalons 
ii«.'nsiiry  assoeiations  may  be  the  starting- point  of  sueh  jH-rversion^  and 
rultivati*Hi  (Km's  ihe  rest.  For  example,  the  ease  wa.^  brought  to  ujy 
attention  of  a  i>ertect!y  healthy,  mentally  and  physieally,  me<lical  nian 
who  was  sexually  exeited  by  the  sight  of  a  snrgieal  openvtion.  This 
person  is  a  typieally  strong  and  healthy-mintleil  man.  Sup(>ost'  him  to 
have  been  a  mental  degem-rate,  how  easy  it  would  have  l>een  for  him 
to  eultivate  Siidistie  im])uises  !  The  origin  of  sadistie  impulses  is  of 
Jess  praetic^l  importanee  than  is  tliat  of  eontrary  sexuality,  as  most 
of  the  individuals  who  exhibit  the  former  are  otherwise  psyehopaths 
l{^.  ^.  imbeeiles,  degenenites,  or  insane),  though  the  <piestion  is  «)f  some 
impjrtanee^  forensically,  as  bearing  on  the  tjuestion  of  res|x>nsibility. 

It  is  obvious  that  forensie^illy  it  is  (tf  givat  importanee  to  determine 
the  origin  of  thes**  jR-r versions,  esiK-eiidly  eontniry  sexuality,  \m  a|K>n 
the  vi<'w  tiiken  nnist  hirgely — not  entii-ely — dejM'nd  the  matter  of  re- 
sponsibility. If  this  eondition  is  congenital,  re-vponsibility  must  hinge 
ujwn  the  resisting  power  present  in  any  individual  ease;  but  if  it  be  the 
result  of  eultivation,  the  matter  assumes  a  tlitilrfnt  aspect,  for  then  we 
are  dealing  not  with  a  jierversion,  but  a  perversity,  a  vice  rather  than  a 
disease. 

From  one  staudj>oint  this  view  may  be  nHxlified.  It  is  well  reeog- 
Trizc<l  that  symptoms  may  Ijy  eonstiint  rejK'tition  beeome  organized  into 
intlepcndent  habit  neuroses  or  psychoses,  which  [^lersist  long  after  the 
original  disease  eondition  whifh  gave  rise  to  them  has  subsided.  In  the 
same  way,  nervous  jtrocesses  which  origiiiiilly  were  the  expression  of 
physiological!  stimuhition  of  the  nervous  system  may  brcomc  so  intensely 
cultivated  as  to  beconu'  in  lime  true  psyehoscs  and  indejKiulent  of  voli- 
tional control  in  weak-minded  subjects.  Thus  it  is  conceivable  that 
se.Kiial  feelings  ami  actions  may  by  constant  excitation  (eidtivation)  be- 
come associated  together  and  dcvelojied  into  a  sort  of  (juasi-independcnt 
netii-ai  activity  which  may  thus  become  practically  indejR'ndent  of  the 
will,  or,  in  olJier  words,  a  psyrhosis.  Thus,  what  was  originally  an 
accidental  assivciation  may  by  ruUivation  U'come  a  true  patho!ogic4il 
condition.  This  is  exemplified  by  other  neuroses  and  psychoses.  Mor- 
phinism, alcoholism,  and  various  habit  neuroses  may  originate  in 
this  way.  Thus  it  may  hap{>en  that  through  ]x'rversity  a  true  |M?rvor- 
sion  may  become  developed.  Such  a  jwrvt-rsion  may  arfpnre  all  the 
force  of  imi>crative  ideas  or  feelings,  as  von  Sehrenck-Notzing  thinks. 
If  the  abernition  of  sexual  pancsthesia*  art^  to  be  regarde*!  as  pathologi- 
cjil  (psychoses),  this  is  unt|uestiona!)ly  their  true  mode  of  origin  and 
their  true  relation  to  perverse  habits.  It  must  still  remain  an  ojien 
question,  perhaps  one  of  definition,  whether  mental  habits  thus  formed 
are  not  to  be  still  reganled  as  vice,  and  it  must  always  be  difiienlt  to 
decide  in  individual  cases  whether  or  not  cultivatiori  has  resulted  in  a 
psychosis.  Pcrhajis  the  answer  will  de]M*nd  upon  whether  the  iRTverted 
feelings  arc  n;ally  iniin»erative  or  n<>t — a  matter  not  easy  to  determine. 
Finally,  the  important  {K>int,  clinically,  socially,  and  forensically,  is  the 


886  SEXUAL  PSYCHOSES. 

recognition  of  the  fact  that  many  perverts,  mostly  sadists,  are  insane, 
hopeless  degenerates,  and  that  their  acts,  even  if  cultivated,  are  the  result 
of  a  lack  of  the  power  of  the  use  of  self-restraint. 

Sadism  and  Masochism. 

Sadirnn  and  masochiffiti  are  the  association  of  cruelty  and  suffering 
with  lust ;  but  in  the  former  the  expression  of  this  instinct  takes  an 
active  form  in  the  infliction  of  the  suffering  on  another ;  in  the  latter  the 
opposite  occurs — namely,  the  lustful  feeling  is  excited  by  the  passive 
endurance  of  suffering.  The  term  algolagny  (aXyo^y  pain,  and  Xa\vo;^ 
sexually-excited,  lust)  has  been  suggested  by  von  Schrenck-Notzing  to 
include  both  these  perversions,  active  algolagnia  signifying  sadism,  and 
jxissive  algolagny  masochism.  There  are  several  forms  in  which  each  of 
these  perversions  finds  expression. 

Sadism. — The  desire  to  satisfy  the  instinct  may  lead  to  murder— so- 
callcd  lust-murder.  It  is  probable  that  many  murders,  the  motives  for 
which  have  seemed  enigmatical  or  which  have  heeri  overlooked,  have 
been  of  this  kind.  In  true  sadistic  murders  the  victim  is  killed,  not  for 
the  sake  of  concealing  crime  or  accomplishing  rape,  but  because  the  act 
of  killing  excites  intensely  lustful  sensations.  In  the  meet  monstrous 
development  of  this  perversion  the  sadist  may  commit  the  most  bestial 
acts,  such  as  cutting  up  and  mutilating  the  body  of  his  victim.  Some- 
times portions  of  the  body,  especially  the  genitalia,  are  carried  off.  The 
"Whitechapel  murderer  is  probably  a  sadist. 

Sadism  mav  be  confined  to  an  ideational  form,  without  actual  com- 
mission of  violence.  This  is  illustrated  by  a  case  of  my  own :  A  boy 
aged  22,  with  bad  heredity,  was  in  the  habit  of  lying  on  the  bed  and 
indulging  in  sort  of  day  dreams  of  the  most  vivid  kind.  He  would 
then  imagine  himself  killing  young  girls,  tearing  them  to  pieces,  and 
eating  them.  This  gave  him  great  sexual  excitement — in  fact,  vas  a 
method  of  practising  onanism.  His  ideas  grew  until  he  imagined  him- 
self living  in  towns  and  countries  where,  it  being  the  custom  for  the 
men  to  destroy  all  the  women  in  this  way,  great  slaughter  and  cannibal- 
istic feasts  were  held.  The  boy  in  other  respects  was  hopelessly  insane, 
but  he  had  managed  to  conceal  his  morbid  condition  for  years.  He 
was  sent  to  an  asylum  and  his  mind  has  since  become  still  more  de- 
generated.' Tardieu  reports  much  the  same  sort  of  a  case.  Other 
forms  which  this  ]:)erversion  takes  are — the  mutilation  of  corpses ;  cut- 
ting or  stabbing  (without  killing),  whipping,^  and  defilement  of  women; 
whipping  of  boys;  torturing  of  animals,  etc.  It  is  hardly necessar}' to 
narrate  here  instances  of  these  different  acts,  many  of  which  are  dis- 
gustingly repulsive.  Details  of  cases  may  be  found  in  monographs  on 
the  subject. 

vV  symbolic  form  of  sadism  has  been  described  in  which  the  pervepe 
inclination  expends  itself  in  what  are  senseless  and  silly  acts.  Von  Kr^nt- 
Ebing  cites,  amongst  others  (Case  85),  the  instance  of  "  a  man  in  A^ien^J 
who  regularly  visits  several  prostitutes  only  to  lather  their  faces,  and 

*  Reported  in  full  in  BoMon  Med.  and  Stirg.  Joum.,  Aug.  20,  1896. 
'  The  writer  iH  cognizant  of  the  case  of  a  man  who  regularly  visits  a  prostitnte,  I*?" 
ing  her  for  the  privilege  of  spunking  her  with  a  shingle,  at  the  rate  of  a  dollar  a  lilo*- 
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then  to  remove  the  lather  with  a  razor,  as  if  ije  were  shaving  them, 
nevrr  hurts  tlie  j^irls/'  etc. 

MasochiBm  is  the  excitation  of  sexual  fi'elini^s  by  the  passive  suffer- 
ing of  j>ain  or  abuse.  A  common  mode  of  having  the  jwiin  inflictwl  is 
by  tlagellatton,  but  it  may  take  ahnosr  any  form — e.g.  \mn^  tnxldon 
upon,  eutj  beaten,  etc.  Jiat  <»ften  tliis  [»erversi<in  consists  of  niorr  than 
tills  :  then  the  pleasurabh*  sonsiitioiis  are  exeited  by  the  idcii  of  sub- 
jection to  a  woman,  by  wlioni  tlie  masochist  is  humiliated  and  made  to 
teel  that  lie  is  under  her  absolute  power.  In  such  oases  the  Hageilation, 
or  whatever  lie  the  mode  of  intliction  of  suffering,  is  only  a  symbol  or 
evidence  of  subjection ;  it  is  raei'cly  an  expn-ssion  of  the  relationship. 
In  fact,  some  mas<x*bists  ass<>rt  that  when  t!iey  have  trietl  to  realize  their 
fancies  by  subjecting  tbemsc-Ives  to  eivrporal  punislniient,  the  result  has 
been  a  faihire.  It  has  been  inferre<l  from  the  statements  of  masochists 
tliat  this  idea  of  subjection  is  always  the  ess.enee  of  this  perversion. 
But  this  is  hardly  correct.  It  is  not  |wssible  to  recognize  tins  idea  in 
the  accounts  given  in  many  cases,  or  if  it  is  to  Ive  made  out,  it  is  only 
by  a  psycliolugieal  subtlety  tliat  is  hardly  worth  the  analysis.  Un- 
doui»tedly,  many  sexnally  enjiiy  the  brute  stilfirTing  of  pain  ;  on  the  other 
hand,  with  tliose  who  revel  in  the  feeling  of  subjection  the  |K'rversion 
may  take  a  purely  itleatiijnal  fonn,  without  any  attempt  at  realization 
of  masiK'histie  laticies.     In  this  it  is  analogous  to  one  form  of  sadism. 

It  has  been  thought  that  a  dtstiuctiou  should  tie  made  between  true 
masochism  and  the  reflex  stimulation  of  weakened  powers  by  flagellation 
of  the  nates.  But  it  i*an  s<'arcely  be  necessary  or  |»ossible  to  make  this 
distinction  pnictically,  as  it  is  hard  to  believe  that  any  one  would  have 
himself  painfnlly  whipped  for  such  a  pnrj>ose  unless  the  pain  is  accom- 
panied by  j>leasurable  feelings^  in  which  i-ase  it  becomes  mast)chisra.  A 
masochist  may  or  may  not  l>e  psychically  impotent  for  natnnd  coitus. 

As  an  example  of  the  pure  fancies  of  which  this  jx^rversion  some- 
times consists,  and  which  are  made  nse  of  to  excite  sexual  feelings,  the 
following  from  the  autobiography  of  a  masochist  is  typinil :  "'She'  is 
a  peasant'Woman,  a  rough,  tall,  large-ljoued  woman  of  forty  or  fifty 
_years.  She  is  the  possessor  of  a  small  remote  farm,  which  she  works 
"Nvith  the  help  of  her  slave  alone.  The  work  begins  before  sunrise.  At 
four  ct'elock  in  the  moruiug  she  opens  the  shed  where  she  has  kept  me 
shut  up  over  night,  and  wakens  me,  as  I  lie  on  the  grountl,  with  a  kick  ; 
then  she  leatls  me  out  and  harnesses  me  to  a  milk-cart  bound  for  town. 
5>he  leads  me  by  a  halter,  and  urges  me  along.  On  the  road  she  gets 
on  the  heavily-loaded  wngon  and  slee|>s  until  the  destination  is  reached. 
Then  in  the  open  market-place  of  the  town,  still  harnessed  to  the  wagon, 
I  lie  down  on  the  bare  ground  to  rest.  Those  passing  knock  against 
me  or  step  on  me,  without  giving  me  any  attention.  After  the  sliwk  is 
sold  we  start  homewnnl.  After  a  short  rest  the  work  begins  again, 
always  under  the  dinn'tiou  of  the  mistress,  who  holds  me  by  the  halter 
and  urges  me  on.  At  sev<'n  or  eight  o'clock  at  night  I  am  put  op  to 
rest,  and  sleep  until  the  next  mornings  when  the  .same  thing  begins 
again.  Work  and  blows,  blows  and  work — no  pleasure,  no  recreation 
day  in  and  day  out. 

"  Another  time  I  fajicy  myself  in  the  rAle  of  a  paid  lover  of  an 
elderly  female  roue,  who  makes  use  of  me  sexually  in  tiie  most  reckless 
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manner,  and  in  this  direction  makes  the  most  shameful  demands  on 
me.  If  I  do  not  submit  to  these  willingly  I  am  beaten  and  punished, 
and  at  the  same  time  she  despises  me  unspeakably,  gives  me  the  lowest 
household  work  to  do,  and  on  every  occasion  shows  me  how  low  an 
opinion  she  has  of  my  manhood."  ^ 

Masochists  who  enjoy  the  actual  infliction  of  pain  usually  employ 
prostitutes  to  abuse  them,  and  for  the  purpose  devise  all  sorts  of 
schemes,  sometimes  curious  comedies. 

Like  sadism,  there  is  a  symbolic  form  of  masochism,  consisting  of 
the  various  devices  to  represent  subjection,  as  where  a  man  has  himself 
thrown  out  of  the  house  or  shaved  by  a  woman. 

With  this  perversion  there  may  be  united  greater  or  less  tendencies 
to  sadism  and  fetichism  and  contrary  sexual  instinct.  Some  cases 
seem  to  show  a  transitional  state  between  masochism  and  fetichisD, 
as  when  along  with  the  association  of  pleasurable  feelings  with  women's 
shoes  there  is  the  desire  to  be  trodden  upon. 

Masochism  seems  to  be  a  very  common  perversion  if  the  state- 
ments of  those  who  are  subject  to  it  and  the  evidence  of  prostitutes 
can  be  believed.  In  the  form  of  flagellation  it  is  common  in  this  city 
(Boston),  as  in  the  large  capitals  of  Europe,  if  the  statements  of  those 
who  should  know  can  be  believed.  It  certainly  appears  as  a  most 
extraordinary  psychical  phenomenon  when  it  is  considered  in  all  its 
phases. 

3Iode  of  Griffin  of  Masochism  ami  Sadi«m. — In    seeking  for  an 
explanation  of  masochism  we  must  recognize  certain  facts  and  phaaes 
of  its  development.     In  the  first  place,  an  analysis  of  the  cases  shows 
there  is  almost  always  a  neuropathic  basis,  usually  the  result  of  a  tainted 
heredity.     The  depth  of  this  degeneracy  does  not,  however,  seem  to  be 
as  great  as  it  is  in  the  extreme  forms  of  sadism.   In  the  second  place,  the 
perversion  begins  at  an  early  period  of  life  with  certain  unusual  asso- 
ciations of  sexual,  or  other  pleasurable  feelings,  with  the  idea  of  mental 
or  physical  suffering,  subjection  or  pain  at  the  hands  of  a  person  of  the 
opposite  sex  (a  woman).     Starting  with  this  primitive  association  of 
feelings,  in  process  of  time  there  becomes  developed,  on  the  one  hand, 
most  complicated  mental  states  consisting  of  fancies,  mental  pictures, 
recreations,  imaginary  actions,  etc.,  and,  on  the  other  hand,  various 
forms  of  corporal  punishment.     Both  may  exist  together  or  each  sep- 
arately.    We  have  to  explain  both  the  primitive  feelings  and  its  later 
development.     Further,  I  think  it  must  be  admitted  that,  practically, 
masochism  consists  not  in  the  primitive  association,  but  in  the  final 
development.     The  sexual  perversion  consists  in  the  often  monstrous 
ex])ression  of  the  original  association  of  feelings,  rather  than  in  the 
rudimentary  association.     So  long  as   this   association   does  not  find 
expression  in  active  mental  fancies  and  physical  acts,  or  at  least  so  long 
as  these  fancies  and  acts  which  are  usea  by  the  masochists  to  sexoallv 
excite  themselves  have  not  been  created,  masochism  can  hardly,  with 
strictness,  be  said  to  exist  otherwise  than  potentially.     In  other  words, 
the  perversion  consists  in  the  sexual  excitation,  and  is  a  form  of  mas- 
turbation.    Now,  a  study  of  the  autobiographies  of  masochists  shows 
plainly  that  the  development  and  expression  of  the  original  primitive 
^  Case  50,  von  Krafil-Ebing,  trans,  by  Chaddock. 
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association  havo  nlwayn  Ih-ch  Itnmglit  about  l>y  vuffirttii'on,  Thf  ac^coinns 
plainly  iij<lirat*"  that  tin*  masochist  has  wilfully  ami  dt^liSji'ratt'ly  used 
Jill  hi.s  i'mii'avnr,s  to  euhivatt'  to  the  arutot  form  liis  iniagiuatiou,  ta 
gt.*n«."ratt^  smisual  images  amt  dreams  that  Mould  Iiy  association  excite 
^m  his.  sexual  fi'elings,  aud  when  physicid  pain  has  been  of  service  he  has 
^  invented  all  sorts  of  devices  i'ltr  thii»  purpose.  In  this  M'ay  an  ass<x-ia- 
tion  which  jvt'imiirily  wa.s  kjose  has  become  so  rigid,  while  the  feel- 
ings which  are  nuitiHl  havr  hreotiie  s<t  acute,  that  an  ovcrniasteritig 
passion  has  become  created  that  finally  overwlichns  tlic  individual. 
This  passion  may  then  perhaps  be  calli'd  a  psychftsis,  and  possibly  inqx^r- 
ative,  but,  given  the  original  association,  the  mode  by  which  this  devel- 
opment is  brought  about  is  perversitj^  or  vice^ 

As  to  the  prindtive  association  of  lustful  feeling  with  passive  suffer- 
ing it  is  not  so  <'asy  to  speak  of  its  origin.  It  may  well  be  that  it  may 
often,  if  not  always,  be  congetutal,  something  that  exists  ah  oro.  But  it 
does  not  follow  from  this  that  it  is  to  be  lot>kcd  np<m  a.>  necessarily  patho- 

■  k>gieal.  There  are  a  great  many  curious  antjmalous  associations  between 
oustoniarily  unrelated  mental  states  which  are  experienced  by  licalthy 
individiials,  and  which    therefore   can  scarcely  Ite  regarded  as  more 

■  pathologieal  than  phy^iological.  For  instance,  I  have  alreaily  men- 
tioned tlie  otherwise  healthy  raedi<-al  man  who  was  sexually  allected  by 
surgical  o[R'ratious.     Tliis  comRctiou   between  the  sight  of  bbxHl  and 

■  the  sexnal  sense  is  ap|)arently  tolerably  eonimttn.  In  Case  54  of  von 
Krafft-Ebing  it  was  the  priniitive  association,  and  gave  rise  to  the  maso- 
rhism,  wliich  in  this  case,  it  is  in  t«Testing  to  notice,  was  tlie  idea  of  being 
killcil,  th*"  counterpart  of  sailistic  murder.  It  in  highly  po.^.-ible  that 
such  asstKMations  are  analograis  to  anotnalons  pliysiologieal  asstx'iations 
between  the  fmu-tions  (jf  otlicr  parts  of  the  nerv*ms  system.  For 
instance,  colored  hearing  is  an  unusual  but  physiological  pljcnomenon. 

•  Galton  has  shown  that  the  power  of  visual i/Lation  exists  in  a  curious 
way  in  some  people  who  see  figures  before  them  when  thinking  itf 
inmibers.  I  know  of  an  individual  who  has  a  qut'cr  and  exreedingly 
disjigrcealile  sensation  in  the  testifies  whenever  hi*  hears  of  any  violent 
accident  that  involves  mutiLiti<Hi  of  the  body.  The  sight  of  ugly 
wounds  causes  the  sanic  sensation.  It  is  exceedingly  probable  that  if  a 
census  were  taken  sinular  to  that  made  by  Galt<m,  it  would  Ik?  found 
that  anonialou>  associations  between  the  sexual  instinct  au<l  other  sensa- 
tions and  ordijiarily  unrelated  idea.s  are  fairly  common  and  quite  within 
the  field  of  piiysiology.  In  the  absen<'e  of  definite  knowledge  on  this 
point  any  atten»pt  to  ex[)lain  the  sexual  jterversion  iiuist  be  largely 
fepecnhilive.     But   it   is  easy  to  see  that  if,  fnr  instance,  a  person  who 

I  was  endowed  with  colored  hraring  should  ticrive  great  and  plea^nrablc 
excitement  therefrom  as  from  the  sexual  instinct,  he  miglit  by  cultiva- 
tion develop  it  into  what  would  1»"  called  a  perversion.  Sftme  writers 
might  then  feel  justifieil  in  speaking  of  it  as  a  congenital  j)sych<»sis. 
In  other  instance-,  the  starting-jioinl  iif  primitive  association  may  be  in 
reflex  stmiulation  of  the  sexual  centres  l)y  spanking,  as  m  Case  49 
(K.-E.).  A  physiological  connection  of  this  kind  is  admitted.  Binet 
would  explain  the  pervevsiim  in  this  way.  Again,  it  is  not  imjwssible 
that  the  tsexual  instinct  may  be  awakened  indirectly  through  the  general 
Lemotional  state  that  is  common  to  the  sexual  instinct  on  the  one  hand, 
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and  pain,  fear,  anger,  etc.  on  the  other.  Kiernan's  atavistic  theory,  by 
"whien  it  is  a  survival  of  the  cannibalistic  tendency  of  lower  animals, 
should  be  mentioned,  though  hardly  acceptable.  Kraflft-Ebing  has 
offered  a  th(K)ry  which  is  extremely  ingenious,  tliough  somewhat  far- 
fetched. The  chief  element  in  this  theory  is  "  sexual  bondage."  By 
"  sexual  bondage  "  is  meant  that  dependence  of  one  person  upon  another 
of  the  opposite  sex  which  in  normal  individuals  may  occnr  in  a  very 
extraordinary  and  remarkable  manner,  even  to  the  loss  of  all  inde- 
pendent will — a  dependence  which  forces  the  party  in  subjection  to  acts 
and  suffering  which  greatly  prejudice  personal  interest,  and  often 
enough  to  offences  against  morality  and  law.  A  dependence  of  this 
kind  is  abnormal,  but  not  per^^ersion.  This  "abnormality  is  hered- 
itarily transferred  to  a  'psychopathic  indivichial  in  such  a  vray  thai  U 
becomes  transfonned  irdo  a  perversion.  The  agent  perfecting  this  trans- 
formation is  the  tendency  of  sexually  hypersesthetic  natures  to  associate 
all  impressions  coming  from  the  beloved  perstm  with  the  sexual  impres- 
sion." Tliis  theory,  although  ingenious,  is  hardly  intellectually  satisfy- 
ing, nor  are  the  different  steps  in  the  process  made  clear.  This  author, 
whose  writings  have  given  such  prominence  to  sexual  j>sycho6es,  also 
has  overlooked  the  fact  that,  whatever  the  origin  of  the  early  asso- 
ciation, the  evolution  of  the  "psychosis'*  is  due  to  pure  cultivation. 
According  to  von  Krafft-Ebing*s  views,  the  whole  completely  devel- 
oped psychosis  (excepting  in  a  small  minority  of  cases)  is  congenital 
and  the  result  of  pathological  conditions.  If  this  were  the  case,  there 
would  be  no  way  of  accounting  for  the  growth,  both  in  diversity  and 
intensity,  of  the  psychosis,  excepting  by  increase  of  d^eneration  of  the 
nervous  system.  But  this  increasing  degeneration  is  not  the  rule,  hot, 
on  the  contrary,  recovery  may  take  place.  For  the  determination  of  the 
beginning  of  the  masochistic  feelings  reliance  has  been  placed  upon  the 
statements  and  autobiographies  of  perverts.  To  rely  upon  the  mem- 
ory of  a  ])erson  for  the  feelings  that  he  had  under  particular  circnm- 
Btances  in  his  childhood,  to  trust  to  any  one's  introspective  memory  in 
such  matters,  is  risky  business.  Every  one  has  forgotten  much  that  is 
essential,  and  few,  if  any,  can  say  what  and  when  w^as  the  first  begin- 
ning of  masochism,  or  even  of  the  sexual  instinct,  which  he  had  as  a 
child.  Therefore,  not  knowing  the  exact  circumstances,  it  is  difficolt  \o 
decide  in  individual  cases  on  the  question  of  origin. 

Much  that  has  been  said  applies  to  sadism.  A  primitive  association 
of  sexual  feeling  with  pain  arises  either  as  the  result  of  an  accidental 
eyent,  anomalous  physiological  condition,  auto-suggestion  or  exterml 
suggestion,  or  a  normal  physiological  state.  By  cultivation  the  final 
condition  of  sadism  results. 

Fetichism. 

Fetichism  is  the  association  and  excitement  of  lust  with  certain 
articles  of  female  attire  or  certain  portions  of  the  female  body. 

Thus  far,  fetichism  has  only  been  observed  in  men.  When  the  fetic" 
is  an  article  of  dress,  the  perversity  is  seen  in  its  purest  forms,  for  thcj 
the  excitation  of  sexual  feelings  may  occur  when  the  object  is  isola^ 
from  and  not  connected  in  idea  witli  any  particular  person.     When  tW 
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IS  a  part  of  the  htiman  IhkIv,  rxceptid^  in  tlio  oase  of  hair,  it  is 
Hdt,  of  course,  ]K)ssil)U'  to  s^ejuimtu  tlnj  fcticli  fruiu  tlie  iniliviiltial  to 
whom  it  belongs,  ami  bence  the  asswiati^ms  are  complex.  But  with 
artifles  of  th't'ss  the  fetirh  becomes  a  sexual  exeitant  in  itself'  The 
most  eonimon  olijeets  of  tins  kintl  are  iiandkeirhii-fs,  shf>es,  nniler^^r- 
meiits,  petticfKJt.H,  aprons,  etc.  llaiHlkerehieis  ami  shiH'S  are  saiil  to  be 
the  most  common  objects.  The  fondling,  and  even  the  sight,  of  tlie  fet- 
ich is  cjipiible  of  causing  great  erotic  excitement,  and  the  fetiehist  seeks 
to  possess  these  objects  for  tills  jvurjiose.  Thus  it  happens  that  fetich- 
ism  sometimes  lias  forensic  im[>ortanee  because  individuals  are  some- 
times driven  to  tlieft>  for  the  purjiose  of  ae<)iiiring  lln'ir  favoritp  ubjcet^ 
and  tlie  satisfactiiKU  of  their  <lesircs.  One  man  wtis  found  to  have  stoleo 
three  hun<lre<l  articles  ifi'  female  apjmrcl,  including  ehemisi-s,  dniwers, 
carters,  ete.  ;  when  arrested  he  was  wearing  a  elieniis<>  (Passow  and 
tKraiiss^).  Most  commonly  the  desire  is  for  a  single  object.  A  liand- 
kerehief-fetichist  is  exciteil  by  and  steals  only  hajidkerchiefs.  One  mau 
was  found,  when  his  house  was  searched,  to  liave  four  hundred  and  Ibrtv- 
six  ladies'  handkerchiefs;  he  had  also  stolen  many  others  (von  Kralft- 
Ebing).  A  shoc-fctichist  aiay  spend  much  of  his  time  trying  to  catch 
a  glimpse  of  wouien's  shoes  or  gazing  inttj  the  windows  of  slmeshop.^. 
Another  class  of  objects  is  some  partieular  material,  commonly  fnr,  vel- 
vet, and  silk,  which  at  first  sight  seems  to  have  the  |>ower  in  some 
|)eople  to  tiietilely  excite  erotic  feelings,  entirely  aside  from  any  rckitions 
to  the  iuiman  l)i>cly.  These  materials  may  have  (hi-j  cfTeet  even  when 
not  made  up  into  garments,  but  from  tlie  statements  of  some  fetichistsit 
Would  appear  as  if  the  effect  were  the  stronger  when  tliey  are  worn  as 
garments  by  women.  Von  Knitft-Ebing  thinks  that  tins  fetiehism  can- 
not lie  due  to  original  accidental  asswiation,  as  are  the  others,  but  tliat 
*' it  must  be  presumed  that  certain  tactile  senssitions  (a  kind  of  tickling 
which  stands  in  some  distant  rehitinn  to  histful  sensitions  (?))  in  hy])er- 
lesthetic  individuals  fnrnisli  the  occasion  fnr  the  origin  of  this  fetiehism.** 
An  analogy  for  this  idea  may  be  found  in  the  curious  sensitions  felt  by 
some  people  from  eating  the  skin  of  a  |H'ach,  or  in  those  similarly  asso- 
ciated with  the  scratching  of  a  slate-pencil.  Perhaps  the  sexual  feel- 
ings may  he  a  like  anomalous  association.  Rut  it  is  not  pitssible  to  dis- 
prove assmnations  in  early  youth,  for  the  ein^umstance  of  erotic  feelings 
eunsed  by  a  female  clmi  in  fur  or  velvet  or  other  material  might  well  be 
forgotten. 

Less  pure  forms  of  fetiehism  are  those  where  sexual  feelings  are  excited 
>y  a  woman  only  when  completely  dressed  or  clad  in  a  particular  cos- 
tume. The  m(>st  common  jwirts  of  the  female  body  tliat  may  serve  &a 
objects  of  this  perversion  are  the  hand,  fV»ot,  and  hair,  less  frequently 
the  eyes,  ears,  ami  mouth.  In  '^neh  cases  the  haml-fetichist,  for  example, 
is  excited  by  the  touch  of  Iwautiful  hands  irrespective  of  the  owner,  and 
he  seeks  in  every  way  to  see  and  j>ress  them.  Aecor«ling  to  BJnet, 
hand-fetiehists  are  very  etunmon.  Hair  is  more  like  dress  or  fur  in 
that  it  cjin  be  cut  olT  an<l  cherished  a«j  a  thing  apart.  In  consequence 
of  this  certain  jterverts  are  known  as  *Miair-ih'sp«iilers.*'  These  people 
are  impelled  by  their  erotic  feelings  to  forcibly  <<nt  off  and  steal  the  hair 
of  women.     One  man  when  arrested  was  found  to  have  sixty-five  switches 

'  Quol«<l  by  von  KrafH-Ebing. 
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and  tresses  of  hair.*  Individuals  with  fetichism  may  also  be  tainted 
with  sadism,  masochism,  or  contrary  sexuality. 

The  practical  importance  of  fetichism  is  threefold :  it  may  cause  psy- 
chical impotence — that  is,  the  pervert  may  be  impotent  for  normal  sezaal 
relations  or  unless  his  fetich  can  in  some  way  be  brought  into  afisoeia- 
tion  with  these  relations ;  secondly,  it  may  lead  to  theft ;  and  thirdly, 
the  mental  suffering  that  may  be  indirectly  caused  may  be  intense.  The 
psychical  impotence  in  all  marriage  relations,  the  attacks  of  erotic  ex- 
citement under  the  influence  of  the  fetich,  the  induced  onanism,  the 
feeling  of  after-mortification,  the  self-recrimination,  may  in  certain  per- 
sons of  a  sensitive  temperament  cause  a  mental  suffering  which  may  be 
truly  pitiable. 

As  to  the  ot'igin  of  fetichism,  Binet*s  explanation  has  been  generally 
accepted — namely,  that  it  is  always  due  to  some  circumstance  which  in 
early  youth  excited  the  sexual  instinct  in  association  with  the  presence 
of  the  object  that  afterward  became  the  fetich.  This  association,  being 
once  formed,  persists,  so  that  the  object  always  excites  the  instinct 
Fetichism  is  thus  acquired ,  and  is  not  congenital.  The  intensit}'  which 
this  association  attains,  so  that  it  becomes  a  sort  of  imperative  feeling 
or  idea,  must  not  let  us  forget  that  the  histories  of  fetichists  show  that 
this  intensity  has  been  reached  by  deliberate  cultivation  or  perversibr. 

In  the  great  majority,  if  not  all  cases,  there  is  a  neuropathic  base, 
usually  through  heredity,  for  the  perversity,  so  that  the  fedchist  has  less 
resistive  power  than  normal  people.  In  such  a  substratum  associations 
are  easily  formed,  feelings  and  ideas  acquire  great  intensity  and  fixed- 
ness, and  the  whole  forms  a  quasi-psychosis  of  a  more  or  less  imperative 
nature. 

Contrary  Sexual  Instinct  (Homo-sexuality,  Sexual  Invbb- 
sioN,  Hermaphroditism). 

This  aberration  consists  in  the  existence  of  sexual  feeling  for  the 
same  sex,  coexisting  in  its  fully  developed  form  with  entire  absence  o( 
sexual  feeling  for  the  opposite  sex.     In  the  more  moderate  form  then 
may  still  be  inclination  toward  the  opposite  sex,  but  in  the  higher  de- 
grees of  the  perversion  there  maybe  a  feeling  of  actual  repulsion  for  the 
opposite  sex,  while  the  whole  psychical  personality,  the  ^stes,  feelings', 
and  modes  of  thought  of  the  individual  may  become  changed  tocorrp- 
sjKind  with  the  sexual  perversion ;  that  is,  the  character  of  the  male 
becomes  feminine,  and  vice  versd.     The  justification  for  this  aberration 
to  be  considered  as  a  true  psychosis  depends  upon  the  thesis  that  in  a 
certain  proportion  (great  majority)  of  cases  it  is  congenital  and  a  "  partial 
manifestation  of  a  neuro-psychopathic  state,  in  most  cases  hereditair." 
It  is  therefore  a  functional  sign  of  degeneration.     According  to  tliis 
view,  this  manifestation  in  these  cases  is  not  acquired  and  is  in  no  sense 
a  perversity  or  vice,  but  a  true  anomaly  or  perversion  of  instinct  in 
the  sense  that  it  is  the  product  of  maldevelopment,  in  the  same  war 
that  any  of  the  normal  mstincts,  tastes,  or  sensory  functions  are  the 
product  of  normal  development.      In   other  words,  with  "a  nonnal 
anatomical  and  physiological  state  of  the  (genital)  organs  a  sexual  in- 
^  Vobin,  Socquet,  Motet,  quoted  by  von  Krafil-Ebiiig. 


CONTRARY  SEXUAL  INSTIXCT. 


893 


stinct  raay  Ix'  tl('velop«.*c1  whicilv  is  the  exact  opposite  nftliat  characteristic 
ot*  tlie  sex  to  which  the  indiviihiul  hehtn*^:!*."  It  appeals  spontaneously, 
without  external  eanse,  with  the  ileveh>pnierit  of*  sexual  life, 

■  \'arious  theories,  many  of  tlieni  fanciful,  liinvt'  ht/en  proposetl  to  ac- 
count lor  the  ori^j^in  of  this  (aeojrdinir  t<i  this  v  iew)  an<imalous  eontlition. 
Ulrirh,  himself  a  |>ervert,  thon^ijht  a  female  uiiml  was  enclosed  in  a  male 

■  btxly.  This  eontlition  he  considered  tine  to  atavism.  Tins  faiieiful  notion, 
which  reminds  one  of  some  of  theearly  le*rends  of  human  beings  ap|>t^;jnng 
in  the  form  of  aninnils,  is  maintained  even  by  later  medical  writers  (ilag- 
nan,  <iley).  This  same  ide^i  appears  in  a  new  form  in  the  hy|x)thesis  of 
KiiTuan,'  ailopted  liy  Lydston,*  that  contrary  sivxuality  is  a  reversion  to 
the  primitive  typ'  of  the  lowest  forms  of  life,  which  are  l>isexual.  This 
hisexuality  apjwars  in  a  riidinimtary  form  in  adult  liuman  beings,  as 
shown  by  tlie  nnlimrn{ary  feriude  or^^ins  in  the  male.  Jn  contrary 
sexuality,  wliile  there  is  a  dilicrcntiation  of  anatomical  form,  t!ie  ncrvtjus 
system  is  develojMi'd  on  t!ie  fennde  ty|M\  Ojicof  Krafft-Ebin^^'s  patients 
imlependently  suggested  this  explanation,  the  inadeipiaey  of  which  is 
apparent  when  one  considers  tliat  there  can  be  no  i-cversi*m,  as,  at  the 
lime  when  bisexnality  existed  there  was  no  nervmis  j*ystem  worth  sjieak- 

Bing  of — nothing  tliat  corresprnded  with  the  human  psychical  sexiuility. 

BAtavisni  can  therefore  scaively  be  accepted. 

B  A  niwlification  of  this  theory  has  been  proposcfl  by  Chevalier.  The 
"human  embryo  is  bisexual.  In  its  hiter  uevehtpment  one  or  the  other 
fa*'tor,  male  or  female,  pushes  ahead  at  the  exjK'Use  of  the  fitber,  but 

ttnices  of  the  undeveloped  sexual  fa<'tor  |N'rsist.  Sunetimes  both  devidop, 
but  in  dirt'ereut  directions,  so  that  while  the  sexual  organs  of  one  sex 
.fire  formed,  the  nervous  syst-em  of  the  other  is  developed,  and  thus  ccm- 
trary  sexuality  results.  All  such  theories  arc  of  course  only  auotluT 
way  of  putting  the  original  idea  of  tlie  female  scatl  in  a  male  btnly. 
Kiernan  writes:  **  It  seems  certain  that  a  feminijmely  functionating  brain 
can  iH'cnpy  a  male  body,  and  rhr  rc/'x/?,"  These  theories  a>sunie,  what 
is  probably  not  true,  that  there  is  a  ditVercni'e  in  the  brain  of  the  two 
sexes  corn'sjionding  to  the  ditference  in  the  iKMlily  form.  AVestjihal, 
who  first  gave  the  ntune  of  eontrary  sexuality,  thought  the  <*ondition 
congenital,  Init  refrained  fnun  hyivtthesis.  The  most  sensible  eougcnital 
hyjMitliesis  is  nudonbtedly  that  of  von  Krafft-Eliiug,  who  thinks  that  an 
explanation  *' may  perhaps  be  found  in  tlie  fact  that  it  n^presents  a  p<'- 

teuliarity  bred  in  descendants,  but  arising  in  ancestry.  The  hereditary 
laetor  might  be  no  actptircd  ahuornnd  inclination  for  the  same  box  in 
the  ancestors,  which,  being  tnnismitte4l,  beeomes  fixed  as  a  congenital 
abnonual  manifestation  in  the  <k'scci)dauts," 

I  Kiernan  bad  also  suggesteil  this  jwissibilify  lor  certain  casi-s.  The 
absence  of  proof  of  the  ancestral  facts,  excejHiug  in  particular  instiiuces, 
•prevents  the  acceptance  of  this  byjmtliesis. 
More  in  accoixlance  with  our  psyclndogical  knowledge  is  the  theory 
■of  Binet,  although  it  is,  nevertheless,  rejected  liy  nmst  writers.  By  this 
theory  tbe  whole  jHTVersion  is  acqiiiued  through  tho  force  of  association 
4.«f  ideas. 

Amongst   the   names  of  tlmsc  contributing  to  tlie  subject  are  to  Im» 
[found  niatuy  of  wel!-kuowii  writers  in  neurology*  and  psychiatry.     But 
»  Med.  Standard,  Nov.,  1888.  •  Med.  and  Surg.  Reporter,  Sept.,  1889. 
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tlie  most  important  contributions  are  those  already  mentioned,  and  espe- 
cially the  works  of  Moll/  von  Kraffit-Ebing,'  and  von  Schrenck-Notx- 
ing.*  The  difference  in  the  views  of  these  writers  has  already  been 
pointed  out  above  when  8i)eaking  of  the  pathology  of  the  perversions 
in  general.  Besides  the  fact  that  the  manifestations  of  contrary  sexu- 
ality are  acquired,  von  Schrenck-Notzing  holds  that,  nevertheless,  these 
manifestations  become  in  time  imperative  sensations  and  imperative 
ideas,  and  thus  from  this  point  of  view  may  be  looked  upon  as  psychoses 
artificially  created,  in  a  neuropathic  soil  in  most  instances.  This  opens 
a  very  wide  field  for  discussion,  as  it  is  no  easy  matter  to  settle  what 
decisive  element  constitutes  an  imperative  idea.  The  familiar  langoage 
of  the  pervert,  which  is  stereotyped  in  "  irresistible  impulse,"  too  often 
should  be  written,  "I  don't  want  to.*"  Still,  we  must  allow,  as  we 
see  in  the  alcoholic  and  opium  habit,  that  for  weakened  resisting  powers 
sensations  may  be  well  educated  to  such  an  extent  as  to  become  impera- 
tive. 

I  have  elsewhere  *  stated  what  appear  to  me  to  be  the  chief  objections 
to  the  congenital  or  perversion  theorj^  as  opposed  to  perversity,  and,  as 
I  cannot  more  briefly  express  them,  I  may  be  permitted  to  repeat  here 
what  was  said : 

Now,  putting  aside  hypotheses  of  the  How,  an  examination  of  the 
congenital-perversion  theory  shows  that  it  rests  entirely  upon  the  auto- 
biographies of  perverts  and  certain  assumptions  (to  be  presently  men- 
tioned) regarding  the  normal  development  of  the  vita  sexualis,  and  of 
the  tastes,  habits,  and  modes  of  thought  peculiar  to  each  sex. 

It  is  believed  that  a  person  is  capable  of  remembering  all  the  cir- 
cumstances attending  the  gradual  growth  of  the  sexual  functions  in  early 
childhood — has  a  distinct  recollection  of  the  causes  which  first  called  it 
forth,  and  that  a  failure  to  remember  possible  excitants  is  equivalent  to 
their  non-existence.  A  reliance  upon  evidence  of  this  kind  in  any  other 
department  of  human  knowledge,  whether  medical  or  non-medical,  I  am 
sure,  would  only  excite  surprise.  Even  in  taking  an  ordinary  medical 
history  we  should  hesitate  to  accept  such  testimony  as  final,  and  I  think 
we  should  be  even  more  cautious  in  our  examination  of  autobiographies 
which  attempt  to  give  an  analysis  founded  on  introspection  of  the  feel- 
ings, passions,  and  tastes  of  degenerate  individuals  who  attempt  to  ex- 
plain their  first  beginnings  in  early  childhood  and  attribute  each  to  its 
proix3r  excitant.  As  von  Schrenck-Notzing  has  pointed  out  in  his  care- 
ful study  of  the  published  cases,  very  few  of  these  autobiographies  will 
stand  analysis.  Probably  there  is  no  class  of  people  whose  statements 
will  less  stand  the  test  of  a  searching  cross-examination  than  the  moral 
pervert.  One  cannot  help  feeling  that  if  the  pervert  was  thus  examined 
by  an  independent  observer,  instead  of  being  allowed  to  tell  his  own 

*  Contrdre  Snzwil  Empfindtmg. 

'  Pifychopaihia  Sexualis  and  Zvar  Erklarung  der  Qmtrartn  Sexual  Emf^ndung. 

•  SuqgMtive  Therapeutics  in  Pfsychopathia  SextuUis. 

^  "  t  wish  to  state  expressly  that,  though  I  am  conscious  of  the  abnonnalitj  of  D.f 
inclinations,  I  have  no  desire  to  change  them ;  I  long  only  for  a  time  when  more  evuif 
and  with  less  danger  of  discovery  I  can  give  rein  to  mv  desires  and  experience  a  delight 
that  will  harm  no  one." — Autobiography,  Case  149,  v.  K.-E. 

»  " Seximl  Perversion  or  Vice?"  JoHrn.  of  NertK  and  Meni,  iKg.,  1898.  I  havemad* 
free  use  of  this  contribution  for  the  purposes  of  this  article. 
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story  without  interruption,  a  tlifll'en'nt  tale  wniild  Iw  Uild,  or  great  ^p3 
Id  be  tountl  AV'hifh  are  now  uiocly  hrid^otl,  or  many  asserte<i  facts 
Wiiuld  l>e  n'.solvod  into  pnrc  interencts. 

Takirifr  one  point  alone,  it  is  extremely  drmljtful  wlietlier  any  one 
can  remember  the  tirst  he«i^inniiitr.s  of  the  vita  sexualir*.  He  may  remem- 
ber certjiin  tM-easinns  which,  iVom  tlie  speeiai  intensity  of  the  exeitation 
or  froen  |x*eiiliar  asstR'iations,  j.K'rsi?*t  as  vivid  mental  pictures,  just  as  we 
remember  certain  pleasnrablc  (rxjwrienees  of  boyhoiKl  connected  with 
sports,  but  ■^►t  all  or  the  first. 

The  second  error  of  those  who  UKiintain  the  congenital  tlie<iry  is 
that  they  overlouk  the  iuHiienee  wiiieh  casual  external  cireninstances  have 
in  pu^'resting  feelings  and  ideas  to  tlie  mind  and  in  <lii\'etin^  thnuj^hts 
whieli  apjwar  to  be  spontaneous.'  These  external  ein-umstanees  may  he 
trivial  nr  not,  and  may  be  forgotten.  Even  when  very  jirominent  for 
the  moment  in  consciousness,  they  may  be  foi-gotten,  while  the  effects 
may  persist.  The  enlargement  of  our  knowledge  of  the  substrata  of 
consciousness  and  the  after-intliience  of  such  subconscious  states  niMtn 
the  personality  of  the  imlividual  has  made  it  possible  for  us  to  unuer- 
stand  the  genesis  of  certain  neuroses  whieli  betoiv  were  inexplicable. 
Janet  has  demonstrated  *' this  inflnenee  in  the  pro<luetious  of  some  of 
the  manifestations  of  hysteria.  With  this  knowledge  it  is  next  to  impos- 
sible to  say  that  sexnal  :d>ermttons  were  not  originally  suggested  liy  ex- 
ternal conditions  in  individual  cases  or  the  priMluct  of  anto-siiggestion." 
A  very  suggestive  example  of  tla?  intluenee  of  tliis  kind  upon  the  htwer 
}*trjita  n\'  c(»nsciousiiess  in  prcHlueing  psychoses  is  the  following  from  the 
writer's  experience:  A  yoimg  girl  alttnit  sixteen  years  old  was  pursued 
with  an  nncontrollable  fear  of  vomiting.  As  a  njatter  of  fact,  .she  never 
did  vomit,  but  the  fearwns  so  intense  tliat  she  was  unwilling  to  leave  the 
hou>e  alone,  or,  for  that  matter,  even  when  a<'com]>anie<I,  go  to  places 
like  theatres  or  to  sueli  tlistanees  from  home  that  she  could  not  rpiiekly 
reach  her  house.  The  fear,  although  jdways  present,  was  sultject  to 
exacerbations.  In  such  attacks  her  siitfering  was  very  great  and  the 
mental  state  uncontrollable.  She  would  take  oti'  her  clotiies,  and  run 
np  an<l  (lown  the  room  crying  and  begging  her  mother  not  to  let  her 
romit.  Tfiis  fear  had  apjiarcutly  developed  spontaneously  during  early 
pirlhoo<h  an<l  might  easily  liave  been  consich.Ted  congenital  if  the  original 
history  as  given  by  the  t»atient  herself  and  mother  Ir.nl  been  belie vetl. 
But  from  the  mother,  after  jx?rsistent  inquiry,  I  obtained  the  following 
history,  till  that  moment  forgotteti.  When  the  jKitient  was  a  child,  say 
five  years  old,  her  sister  was  taken  ill  with  scarlet  fever,  the  first 
symijtom  id"  which  was  violent  vomiting.  In  order  to  prevent  the 
child  from  catching  ttie  disease,  she  was  t*>ld  that  if  she  went  near  her 

'  Whcitier  or  not  a  neiiropatliir  taint  is  neceasnry,  a«  has  been  ninintnitied,  is  a  second- 
nry  matter.  The  exisitence  of  an  hereditary  taint  ha*,  however,  l>een  tionietimes  a<X"epCed 
on  insutficient  evidcnoe. 

*  A  Kipital  iJln.'itration  of  the  influence  of  forpotten  causes  of  prrwliunn^  psyrhlcnl 
phenomena  is  the  following:  A  Imly  tohl  loe  of  a  «lreiini  whteh  fh*^  had  in  which  she  saw 
iliHtincdy  the  face  of  a  i>ers<m  whom  shr  had  never  Keen.  Her  de'<iri])tiou  of  the  iierxon 
being  very  aecurate,  I  insisted,  to  test  the  matter,  that  she  lonst  have  seen  Dr  heard  of  the 
j»erH4in  before.  On  iissuriiiir  nie  the  im|iossibility  <tf  thin,  1  t<it«1  her.  i48  was  the  fact,  that 
»  few  davft  previously  I  bail  de*^ribt'd  this  persK)ii  to  hor,  using  the  mmr  Uuujttfujf  that  n\\e 
now  used  tor  the  snnie  dem^ription.  She  had  no  rewllection  of  it.  Sextiat  suggestions  and 
€xcitanti«  nughl  be  similarly  forgotten. 
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sister  she  would  be  taken  with  vomiting  in  the  same  way.  This  had  the 
desired  effect,  but  when  the  sister  recovered  it  was  with  some  diflficulty 
that  my  patient  could  be  induced  to  come  in  her  presence.  She  ran  away 
and  hid  in  a  closet,  exhibiting  considerable  fear.  It  is  reasonable  to 
suppose  that  the  impression  made  upon  the  mind  at  that  time  had  left  a 
sulMJonscious  idea  which  was  the  cause  of  the  apparently  motiveless  fear 
later  exhibited.  The  patient  has  no  memory  of  all  this.  The  excita- 
tion of  abnormal  sexual  feelings  may  well  have  similar  external  causes 
long  since  forgotten. 

The  third  error  of  this  school  is  that  it  assumes  that  normally  there 
is  a  hard  and  sharp  line  drawn  by  nature  between  the  normal  personali- 
ties of  the  sexes.  As  a  matter  of  fact,  sharp  lines  of  demarcation  do 
not  occur  any  more  than  in  the  length  of  the  nose  or  size  of  the  hand. 
Taking  a  large  number  of  people,  the  male  personality  normally  shades 
into  the  female,  and  vice  versd.  What  I  mean  to  say  is,  that  taking  a 
large  number  of  normal  males  and  an  equal  number  of  normal  females, 
we  might  place  them  in  a  row  so  that  at  one  end  would  come  the  males, 
with  strong  vigorous  masculine  characters;  in  the  middle,  but  at  the 
extreme  end  of  the  male  line,  the  men  with  feminine  personalities ;  ad- 
joining these  the  masculine  females,  differing  but  slightly,  excepting  in 
anatomical  configuration,  from  the  males ;  while  at  the  extreme  end 
of  the  female  line  would  come  tliose  with  strongly  marked  feminine 
characteristics. 

Fourthly,  the  effect  of  education,  meaning  by  this  the  total  environ- 
ment, intentional  education,  unconscious  mimicry,  external  suggestion, 
example,  etc.,  etc. — the  effect  of  this,  I  repeat,  in  moulding  the  tastes 
and  habits  of  thought  and  manners  of  the  child,  and  thus  differentiating 
those  of  one  sex  from  those  of  the  other,  has  been  overlooked.  I  think 
it  is  extremely  probable  that  if  a  boy  were  brought  up  as  a  girl  and  a 
girl  as  a  boy,  and  absolutely  freed  from  all  counter-influences — such  as 
the  unconscious  influence  of  public  criticism,  etc. — each  would  have  the 
non-sexual  tastes  and  manners  of  the  other  sex. 

Fifthly,  it  is  questionable  whether  only  abnormally  the  vita  sex- 
ualis  of  the  male  is  excited  by  the  female,  and  conversely.  There  is 
every  reason  to  believe  that  in  some  perfectly  healthy  individuals  some 
degree  of  erotic  feeling  or  ideas  may  be  excited  by  the  sight  or  touch  of 
the  form  of  a  j>erson  of  the  same  sex,  and,  at  any  rate,  thoughts  (per- 
taining to  anatomy)  so  excited  may  very  naturally  awaken  secondarily 
associated  sexual  feelings.  For  instance,  the  vita  sexualis  in  a  boy  is 
at  first  associated  with  his  own  sexual  organs ;  later,  the  sight  of  those 
of  another  boy  awakens  this  association  of  ideas  by  the  well-known 
law,  and  then,  in  a  degenerate,  cultivation  does  the  rest.  Von  Krafi^- 
Ebing\s  very  first  case  (106)  of  a  girl  with  hypersesthesia  sexualis  and 
homo-sexuality  is  readily  explainable  in  this  way.  As  von  Kraflft- 
Ebing  points  out,  in  the  beginning  of  sexual  development  in  the  child 
"  the  psychical  relation  to  persons  of  the  opposite  sex  is  still  absolutely 
wanting,  and  the  sexual  acts  during  this  period  partake  more  or  less  of 
a  reflex  spinal  nature."  "  With  the  inception  of  anatomical  and  func- 
tional development  of  the  generative  organs,  and  the  differentiation  of 
form  belonging  to  each  sex  which  goes  hand  in  hand  with  it  in  the  boy 
or  girl,  rudiments  of  a  mental  feeling  cr)r responding  with  the  sex  are 
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develop<Ml ;  and  in  tliL'*,  of  course,  education  and  external  inflnences  in 

I  general  have  a  junverful  effect  tifwrn  the  Imlividual,  who  is  now  all 
attention."  Now^  in  a  pei^on  of  jK'rfe<'tl}'  liealtJiy  mind  and  body  all 
B<X'ia!  onstoms,  habits  of  tlii»n^ht,  lunvritten  laws,  and  inortd  preeepts 
tend  to  suppress  any  existing  boMii>-sexiial  feeling  and  its  gratitieation, 
and  to  encoom*!:e  betero-sexual  feeling'".  On  the  other  hand,  the  ]'w?rson 
of  tainted  constitution  does  everything  in  his  power  to  foster,  indidge, 
and  eukivate  the  iM?rvcrse  instinct,  while  in  sneh  a  soil  the  feelings 
theu»s<dves  acquire  raonstmus  fore^.  That  the  future  tlevelo])ment  of 
this  perversity  is  drie  to  cultivation  there  is  no  qiiostion.  We  have 
only  to  read  the  autobiographies   to  be  convinced  of  it.      Thus  may 

•arise  a  jierversity  that  had  its  origin  in  a  normal  reflex^  but  the  aeei- 
dental  cause  of  which  is  foi'gotten  with  mneh  else  of  the  psychical  life 
of  ehildhiiKKl,  or,  if  not  forgotten,  considered  abnormal  lieeau^e  of  its 
future  monstrous  development.  Such  a  reflex,  it  may  l)e  said,  if  nor- 
mal, is  congenital.  This  much  is  in  strictness  true,  but  an  entirely 
different  {isjtect  is  given  to  the  congenital  theory.  AVhat  is  rviiUy  |3atho- 
logical  in  this  alx'rnition  is  the  extraonlinary  intensification  of  the 
sexual  feelings  and  the  unbridled  lack  of  restraint  with  which  the  sub- 
ject indulges  his  senses  and  seeks  every  opportunity  for  gratific-ation. 
These,  without  doubt,  dc|»end  u[>on  the  neuropathic  constitution.  The 
oontra,st  in  this  ivs|>ect  with  nonual  hctero-sexunl  persons  brings  the 
<lit!eren»M^  into  strong  relief 

Finally,  the  fact  must  not  be  tost  sight  of — it  is  not  questioned — 
it  cultivation  is  cajKible  of  generating  tins  al)erration  ancl  developing 
'  it  to  its  most  intense  clegree,  even  to  the  feeling  of  repulsion  for  the 
opposite  sex  and  to  the  acquisition  of  cimtrary  tastes  and  baliits.     Ac- 
quired cases  of  this  kind  are  recognized  and  illustniteil  by  Cases  94,  95, 
96,  99,  etc.  of  von   Krafft-Ebing.      It   is  not,  then,  a  question   of   the 
sufficiency  of  this  influence.     Tlte  only  question  is,  Are  all  cases  due  to 
^this  influence,  or  are  those  cases  in  which  there  is  no  evidence  in  the 
■  histories,  ho  far  rt«  ohiainedy  of  cultivation,  and  in  which  there  is  an 
^■Ppparent  spontaneous  origin,  proix'rly  to  be  reganletl  as  congenital? 
^P     One  hfgical  consccpieuce  of  the   cultivation    theory  has  been  over- 
looked, as  it  seems  to  me,  by  von  Schrenck-Xotzing.     It  ftilhm's  ius  a 
I  necessary  corollary  that  this  so-called  perversion  is  not  i"eally  a  perver- 
sion, but  a  perversity — a  vice  rather  than  a  disease. 
From  one  standjmint  the  view  may  be  modified.      It  has  already 
been  said  that  a  habit  may  he  so  intensely  cultivated  as  to  beeume  in 
time   almost   automatic  and    independent  of   volitional    control.      The 
nerviuis  processes  involved   nuiy  thus  become  shnutetl  off  from  the  ivst 
of  the  psychical  life  as  true  p>vchoses.      It  is  tenable  that  in  some  per- 

■sous  these  aberrations  may  become  by  cultivation  real  imperative  sensa- 
tions and  ideas.  Thougli  vice  may  be  the  road  traversed,  the  final  stage 
may  be  disease. 

Analogy  with  what  takes  place  in  other  fields  of  the  nervous  system 

Iwouhl  uuike  it  intelligible  that  si'xual  feelings  and  actions  may  by  con- 
stant nqretirion  (cullivation)  become  assiM'iatcd  tt^ether,  and  devel(>|K<l 
into  tt  sort  ttf  qnasi-tndeix'udent  neural  activities  whicli  may  then  beeomc 
practically  iude}>endent  of  tlie  will,  or,  in  other  words,  a  psychosis. 
Sexual  jx'rversion,  then,  may,  from  the  iKiiut  of  view  of  j)athc^enesis. 
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be  put  in  the  same  class  with  many  of  the  manifestations  of  hysteria 
and  other  psycho-neuropathic  states.  The  constant  ejccitation  of  various 
bodily  symptoms  by  the  neurasthenic  tends  to  cultivate  them  into  im- 
perative habits  which  control  his  organism.  The  hysteric,  dwelling  on 
certain  ideas,  whether  they  relate  to  herself  or  her  environment,  tends 
to  nurture  and  cultivate  them  till  they  may  acquire  such  monstrous 
intensification  that  they  control  her  psychical  life. 

From  small  beginnings  it  is  possible  that  even  most  intense  doubts 
and  fears  may  be  evolv^  by  this  cultivation,  culminating  perhaps  in 
imperative  ideas  (insanity  of  doubt,  folic  de  toucher,  etc.).  By  constant 
indulgence  of  her  feelings,  revelling  in  morbid  retrospection,  giving  her- 
self up  to  egotistical  debauches,  self-pity,  and  wrong  inferences,  the 
degenerate  cultivates  her  body  and  mind  into  becoming  such  a  sensitive 
machine  that  she  can  no  longer  adapt  herself  to  her  environment,  but  must 
be  removed  to  an  institution  where  her  environment  can  be  adapted  to 
her :  of  course  I  am  drawing  an  extreme  picture,  but  such  extreme  pic- 
tures exist. 

Therapeutically,  the  point  of  view  which  we  take  of  the  genesis  of 
these  psychoses,  whether  sexual  or  non-sexual,  is  of  extreme  importanoe. 
If  they  are  the  manifestations  of  a  diseased  nervous  system  in  the  sense 
that  they  are  the  necessary  expression  of  a  diseased  body,  whether  con- 
genital or  not,  then  there  is  no  escape  from  therapeutic  hopelessness  so 
long  as  the  psychopathic  state  continues.  But  if  psychoses  of  this  kind 
are  the  result  of  cultivation,  whether  by  the  influence  of  external  sar- 
roundings  or  by  the  subject's  own  conducts-cultivated  into  peychoses 
because  the  soil  is  a  psychopathic  one — then  we  may  fairly  hope  by 
counter-education  in  many  instances  to  replace  the  morbid  processes  by 
healthy  ones. 

The  nuinifestationa  of  contrary  sexuality  need  only  be  briefly  con- 
sidered.    In  tlie  great  majority  of  instances  an  hereditary  taint  will  be 
found.     One  or  more  members  of  the  immediate  family  or  ancestors  vill 
be  found  to  have  been  affected  with  one  of  the  neuroses  or  psychoses- 
hysteria,  neurasthenia,  hypochondriasis,  alcoholism,  or  even  some  form 
of  insanity.     In  bad  cases  several  members  of  the  family  may  have  been 
affected.     For  example,  in  one  case  the  father  was  a  drinker  and  com- 
mitted suicide  ;  a  sister  had  hysteria ;  a  brother  and  sister  also  committed 
suicide ;  a  maternal  aunt  was  insane  and  committed  suicide  ;  the  mother 
was  sickly  and  died  of  apoplexy,  and  the  patient  had  grave  hysteria.    On 
the  other  hand,  in  some  cases  no  hereditary  history  can  be  obtained.    Tiie 
subjects  of  the  perversion  may  be  apparently  strong  and  healthy,  exhibit- 
ing perhaps  only  sexual  weakness  as  the  result  of  the  perverse  indul- 
gence.    But  more  often  symptoms  of  neurasthenia  or  hysteria  will  be 
found.     In  the  former  case  they  pursue  their  vocation  without  giring 
rise,  excepting  by  indiscretion,  to  any  suspicion  of  their  habits.    Other 
individuals,  again,  may  exhibit  evidences  of  insanity,  especially  paranoia. 
As  paranoiacs  they  may  have  hallucinations  of  actually  being  of  tli« 
opposite  sex,  but  then  these  hallucinations  should  not  be  classed  as  a  part 
of  contrary  sexuality,  but  rather  like  any  other  hallucination  of  the 
insane.     The  neurasthenic  condition  may  be  primary  or  may  appear  later 
secondarily,  as  a  result  of  perverse  habits.     As  a  rule,  these  people  *>* 
given  to  onanism,  which  plays  a  part  in  the  development  of  the  aberrt* 
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tion.  The  modes  in  which  the  perverse  instinct  finds  expression  are  the 
Bame  as  in  vice,  and  do  not  need  description.  The  BubjectH  give  tJieni- 
selves  yp  to  the  crnitiJication  of  their  scnsiiul  feelings  w it liout  Jip|>Jireiitly 
feeling  any  niond  ohligntion  to  c<tntrol  or  suppress  them.  For  this  tJic 
presence  of  a  hyjRTtesthesia  sexuulis,  which  cojunionly  \a  present*  and  a 
lack  of  resisting  power,  are  responsible.  The  latter  is  a  result  of  the 
p?jyehopathic  constitution.  When  the  erotic  feelings  are  associated  with 
<"crtain  ideas  the  jXM'vert  voluntarily  gives  himself  up  to  tlie  cultivation 
of  tlie  exciting  thoughts,  which  t!iu.s  grow  hy  practice:  a  sort  of  idea- 
tjunal  dehaneli  may  thus  he  indulged  in.  In  this  way  intense  feelings 
and  thoughts  may  become  nncoutrollahle,  and  the  subject  be  unable  to 
rci^ist  indulgence  in  them.  Then  they  may  be  lo«>ked  up<in  as  impera- 
Hve.  They  may  come  on  peri(Klicidiy,  witli  intermissions  of  freedom. 
In  ]H*rsonaIity  the  subject  of  these  aberrations  may  exhibit  a  tendency 
to  femininity.  Tlie  male  f?hows  a  taste  for  dolls  and  girls*  playthings 
and  games,  and  later  for  feminine  dress,  ornami'nls,  and  «»ecuj>iitions, 
'such  as  crocheting,  knitting,  etc.  The  female  may  similarly  exhiliit  mjis- 
culine  tastes*  But  this  is  not  the  rule,  and  beyond  the  sexual  p'rversion 
there  may  be  no  change  in  personality  relative  to  sex.  It  is  open  to 
question  wiiether  these  tastes  are  secondary  to  the  ]>erver8ion  or  are  not  i 

accidentally  associated.  With  this  pcrvcrsiim  there  may  he  psychical 
nipotence  for  the  op|K>site  sex  or  not,  or  a  j>cison  may  he  potent  only 
by  the  help  of  contrary  mental  images.  Im|Kjtencc  may  therefore  jilay 
a  |)art  in  the  domestic  drama.  HonHJ-sexuality  may  coexist  with  hetero- 
gexuality  (psychical  hermaj>hnxlittsm),  but  in  more  highly  developed 
cases  only  homo-sexuality  may  exist.  In  such  eases  the  individual  may 
feel  all  the  longings  and  passionate  feelings  for  a  jiersun  of  the  same  sex 
that  normally  are,  as  expressions  of  love,  felt  for  an  individual  <if  the 
opjwsite  sex.  A  person  of  the  opjwsite  sc\v  may  he  sexually  repelling 
and  disgusting  to  such  a  person.  Such  a  }»erson,  having  deified  the 
object  of  his  love,  feels  all  the  jealousies,  |>angs  of  unrequited  love, 
heart-burnings,  etc.  normally  exiwrieneed  in  heiero-sexnality.  These 
people  are  called  urnings.^  When  in  such  jieople  these  feelings  c<wxist 
with  the  above-mentioned  tastes  for  tlic  s]M)rts,  dress,  and  (M*cn|>{ition.*J 
of  the  opposite  sex,  tlie  aj>pearance  is  created  ut  complete  <'hange  of 
sexual  character  (etfcmination  and  viraginity).  The  common  expression 
of  such  people  is  that  they  feel  as  if  they  liad  a  female  soul  in  a  male 
body,  or  rice  vrrad.  These  eases  lend  more  support  to  the  theory  of  ciui- 
genital  origin  than  onlinary  hermaptiriMlitism.     But  it  must  not  \h'  for- 

»g*itten  that  the  real  perversion  is  that  of  the  sexual  instinct — that  is  to 
Bay,  femininity  without  change  i>f  sexual  instinct  is  not  a  perversion.  The 
development  of  feminine lU*  mascnline  tastes  in  male  and  female  resjicrt- 
ively  in  psychopathic  individuals  is  easily  aceountetl  for  by  the  facility 
Vrnth  which  fixed  ideas  and  feelings  take  p<i»ss4:\ssion  of  such  people. 
Cultivation  is  easy  in  such  people.  A  somewhat  faueifid  attempt  has 
been  made  to  associate  a  bodily  conformation  resembling  more  or  less 
that  of  the  opposite  sex  (hips,  bmists,  deficient  or  abundant  beard,  fea- 
tures, voice,  etc.)  with  honuKsexuality, 
H       TiiE.\TMENT  OF  Sexual  Psychoses. — Far  from  being  hopeless,  as 

*  A  gO(Kl  illustration  will  be  found  in  the  article  on  "Psychical  Henuaphrodilimo," 
bj  W.  L.  HowaM,  M.  D.,  A(ir„.  and  .V^«n./.,  April,  1897. 
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the  congenital  theon^  would  imply,  the  treatment  of  sexual  paraesthesia 
is  attended  in  a  large  proportion  of  cases  with  encouraging  results,  which 
contradict  the  congenital  theory.  When  the  sexual  aberration  is  only 
a  part  of  great  central  degeneration,  such  as  imbecility,  dementia,  or 
paranoia,  of  course  any  attempt  must  be  hopeless.  But  where  the 
psychopathic  basis  is  of  a  minor  degree  and  tne  intellect  \s  not  mate- 
rially affected,  it  must  appear,  if  we  are  to  judge  by  the  reports  of  pub- 
lished cases,  that  improvement  or  cure  may  be  accomplished.  This  of 
course  presupposes  that  a  person  desires  to  be  cured.  It  is  highly 
improbable  that  a  person  can  be  cured  against  his  will,  and  it  is  evident 
that  many  do  not  want  to  be  cured.  The  chief  and  most  effective  thera- 
peutic remedy  is  hypnotic  suggestion.  In  the  hands  of  von  Schrenck- 
Notzing  and  others  this  remedy  has  given  decidedly  favorable  resalt& 
The  total  number  of  cases  collected  by  von  Schrenck-Notzing  is  32. 
The  results  of  treatment  were  as  follows ; 

Failures 5-15.625  percent 

Slightly  improved 4  =  12.5       «     « 

Essentially  improved 11  =  34.375  ".  « 

Cured,  with  later  report,  10 ;  without  later  report,  2    .    .  12  =  37.5       *'     " 

100  per  cent 

Thus,  about  70  per  cent,  were  essentially  improved  or  cured.  The  fict 
that  of  the  12  cures  later  reports  were  obtained,  sometimes  after  con- 
siderable periods  of  time  (four  to  five  years),  in  10  makes  these  statistics 
of  considerable  value.  Of  the  32  patients,  5  were  not  amenable  to  hyp- 
nosis, 7  were  cases  of  psycho-sexual  hermaphroditism,  20  of  contrary 
sexual  instinct,  2  of  sadism,  3  of  masochism. 

Treatment  must  be  prolonged.  For  instance,  in  1  case  one  hundred 
and  fifty-two,  and  in  another,  two  hundred  and  four,  sittings  were 
necessary.  Deep  hypnosis  is  not  always  necessary.  It  is  also  undoubt- 
edly true  that  in  using  hypnotic  suggestion  in  this  as  in  other  psychofes 
much  depends  upon  the  way  and  form  in  which  suggestions  are  given. 
Considerable  judgment  is  required  for  this,  and  the  manner  and  charac- 
ter of  the  physician  count  for  much.  That  is,  a  "  suggestion  "  given 
by  one  i>erson  will  be  effective,  while  from  another,  perhaps  because  of 
lack  of  confidence,  it  will  be  no  suggestion  at  all  or  suggest  the  opposite. 
The  earnest  and  faithful  co-operation  of  the  patient  also  counts  for 
much.  Without  this  it  may  be  questioned  whether  success  is  attainable. 
Besides  direct  suggestion,  other  forms  of  mental  therapeutics  should  be 
employed  for  the  purpose  of  strengthening  the  will  power  and  develop- 
ing the  character  of  the  patient.  He  should  be  made  to  feel  that  the 
perverted  instinct  is  one  that  should  not  be  cultivated,  and  to  wsh  not 
to  do  so.  For  this  a  sufficient  motive  should  be  given.  The  mode  of 
doing  this  must  be  determined  in  each  case  by  the  physician  according 
to  the  character  of  the  person  with  whom  he  is  dealing.  The  more  the 
patient  is  under  the  personal  influence  of  the  physician  the  better.  1* 
is  a  great  service  if  the  latter  can  be  a  sort  of  moral  confidant  to  whom 
the  patient  can  almost  daily  turn  for  advice,  help,  and  confession. 

Finally,  the  physical  health  must  be  improved  when  neurasthenia's 
present.  So  long  as  a  neurasthenic  condition  exists,  ideas  tend  to  fix 
themselves,  and  have  an  automatic! ty  far  in  excess  of  what  occurs  m 
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well  people.  There  will  probably  always  remain  a  considerable  propop- 
tion  of  patients  who  cannot,  or  do  not  want  to,  be  cured.  When  distinct 
evidences  of  insanity  are  present  an  asylum  may  be  the  only  and  the  best 
resort.  When  sadistic  tendencies  are  exhibited  the  safety  of  the  com- 
munity may  render  this  course  imperative.  The  question  of  marriage 
will  often  be  one  for  decision.  Undoubtedly,  as  a  therapeutic  measure, 
marriage  is  often  of  the  greatest  benefit,  and  perhaps  normal  coitus  may 
be  essential  to  bring  about  a  cure ;  but  the  patient  is  not  the  only  per- 
son to  be  considered.  The  responsibility  of  a  physician  in  recommend- 
ing marriage  is  great,  as  this  may  mean  the  wrecking  of  other  and  inno- 
cent lives.  Then,  too,  as  perverts  are  usually  by  inheritance  psycho- 
or  neuropathic,  marriage  means  the  generation  of  more  miserable  stock 
and  the  probable  perpetuation  of  nervous  disease  in  some  form.  Al- 
though it  is  true  that  in  some  instances  persons  with  sexual  perversion 
have  married  and  lived  happily,  still  the  risk  is  great,  and,  excepting 
in  individual  instances,  marriage  should  not  be  advised,  even  though  the 
pervert  may  gain  thereby. 
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THOMSEN'S    DISEASE;   CONGENITAL   PARA- 
MYOTONIA; PRIMARY  MULTIPLE  MYOSI 
TIS;  MYOSITIS  OSSIFICANS  PROGRESSIVA. 

By  FREDEKICK  O.  FINLEY,  M.  I>. 


THOMSEN'S  DISEASE  (MYOTONIA  OONaENITA). 

Definition.— A  nire  afft'ctiun,  u^siially  sliowinp:  strong  herttlity. 
[t  is  marked  l)V  stiffness  and  rigkiity  of  the  volimtan'  muscles  wlu-n 
^first  put  into  motion,  and  is  named  after  the  physician,  himself  a 
jsutlerer,  who  gave  tiie  first  systi^matio  description  of  the  condition. 

ExKtLtMiV. — The  disease  sliovvs  a  remarkahle  tendency  to  run  in 
families.  In  Thomsen's  *  family  it  was  present  in  five  genenitinns,  and 
in  a  case  of  Erh's -  it  was  present  in  four.  JSi'verul  memhersare  UMially 
^Affected,  and  although  hntli  sexes  suffer,  it  is  commoner  in  males.  The 
■lymptoms  nsually  appear  in  ehildliood  from  the  fourth  to  the  tenth 
year,  but  it  may  appear  in  infancy  or  be  postponed  until  puberty  or 
even  later. 

Other  neuroses  have  been  present  in  some  families,  and  in  a  few 
cases  the  sufferers  themselves  have  l>een  dull  and  lacking  in  intelligence. 
A  history  of  fright  has  preceded  a  few  cases. 

pATHOuxiY  AND  Pathuldoical  Anatomy. — D^jcrine  and  Sottas' 
have  recently  recorded  the  first  autopsy  performed  in  this  affection. 
They  found  the  brain,  medulla,  spinal  cord,  and  peripheral  nerves 
normal. 

The  condition  of  the  muscles  has  been  investigated  by  excising  small 

■fragments  during  life.  The  individual  fibres  are  much  increased  in 
|ize,  and  the  nuclei  more  numerous  and  sliglitly  larger  than  in  health. 
Tlie  fibres  in  transverse  section  are  rounded  or  oval ;  some  retain  tlieir 
polygimal  sjiap**,  but  the  angles  are  rounded.  When  cut  longitudinally, 
the  transverse  striue  are  less  distinct,  the  contours  of  the  fibres  are 
slightly  irregular  and  curved,  ami  vacuoles  are  often  i>resent.  iWjerine 
and  Sottas  in  an  exhaustive  study  of  nmnerous  muscles  regard  the 
ease  in  nuclei  as  the  earliest  change,  and  this  is  ftdlowed  by  hyper- 
3phy  of  the  muscular  fibres,    Hyiwrtrophy  is  more  marked  in  muscles 

^  Thomsen  :  Arch.  v.  Pei/chiatrir,  Bd.  6 ;  CI  blnlt  fiir  Ntrrtn  Krankheiten,  1886. 

»  Erb:  Deut  Arch.fw.  Uitu  Med.,  xlv.;  DU  Thonucn  acke  Krankhrit.,  Leiprig,  188ft. 

*  D^jerine  and  Sottas :  Rir.  de  A/W,,  18^5. 

004 


906  THOMSEN'S  DISEASE. 

like  those'  of  the  calf,  on  which  most  work  is  thrown,  and  may,  therefore, 
be  regarded  as  of  functional  origin.  Not  only  are  the  individual  fibres 
enlarged,  but  the  bulk  of  many  of  the  muscles  is  considerably  increased. 
Some  of  the  fibres  undergo  a  granular  degeneration  and  disint^rate, 
leaving  only  a  sarcolemma  sheath.  Other  fibres  atrophy  and  are  rep- 
resented by  small  rounded  bundles.  The  intermuscular  connective 
tissue  in  the  more  advanced  stages  is  increased  in  thickness.  Its  partic- 
ipation is,  however,  secondary  to  changes  in  the  muscle  fibres,  and  no 
proliferation  of  nuclei  or  bloodvessels  takes  place.  The  affection  is 
thus  proved  to  be  a  primary  myopathy.  It  resembles  the  other  myopa- 
thies in  its  hereditary  tendency  and  in  the  pseudo-hypertrophy  of  the 
muscles.     There  is,  however,  no  tendency  to  steatosis. 

Symptoms. — Although  api)earing  in  childhood,  the  ^mptoms  often 
become  prominent  at  puberty,  when  they  are  apt  to  undergo  exacerba- 
tion. 

A  history  is  often  obtained  of  the  patients  being  unable  to  join  in 
the  usual  games  in  childhood.  The  most  characteristic  feature  of  the 
disease  is  tonic  spasm  of  the  muscles  when  they  are  first  put  into 
motion.  There  is  inability  to  overcome  this  spasm  for  a  few  seconds 
by  voluntary  exertion  ;  relaxation  then  gradually  occurs,  and,  af^er  the 
movement  has  been  repeated  two  or  three  times,  the  spasm  passes  off 
and  only  returns  after  a  rest.  The  muscles  of  the  limbs,  trunk,  ned^, 
and  rarely  the  face,  tongue,  and  eyeballs  may  all  suffer.  The  lees  are 
most  frequently  affected,  often  with  the  trunk  and  arms.  Difificnitjis 
experienced  as  soon  a^  the  patient  begins  to  walk,  but  after  he  is  fairljr 
started  he  can  continue  without  special  fatigue.  A  sudden  change  of 
gait  or  direction  may,  however,  be  again  accompanied  by  spasm.  Falls 
are  not  uncommon,  owing  to  loss  of  muscular  control  when  movement  is 
first  attempted.  In  one  instance  the  sufferer  could  readily  swing  him- 
self from  a  moving  tram-car  provided  that  he  could  walk  from  the  far 
end  of  the  car,  but  without  these  preliminary  steps  he  invariably  fell. 
When  the  jaw  muscles  are  affected,  the  mouth  may  remain  open  until 
the  spasm  of  the  depressors  relaxes  and  allows  the  internal  pterygwd 
and  masseter  to  act.  In  the  face  the  eyelids  sometimes  become  fixed, 
and  strabismus  has  occurred  from  spasm  of  the  muscles  of  the  eyeballs. 
Contractions  of  the  muscles  of  the  lace  have  been  com}^)ared  by  Buzard 
to  the  sardonic  expression  of  trismus.  If  the  abdominal  muscles  are 
affected,  they  are  thrown  into  spasm  on  bending  forward,  but  are  un- 
affected in  the  movements  involved  by  parturition  or  defecation.  The 
degree  of  spasm  is  sometimes  lessened  by  alcohol,  digestion,  or  warmth. 
In  one  case  it  was  only  present  in  winter,  passing  off  in  summer.  Ex- 
citement is  apt  to  increase  it.  Thomson  l>elieves  that  a  life  of  active 
exertion  rather  tends  to  lessen  the  spasm.  The  muscles  are  well 
developed,  sometimes  even  much  enlarged,  but  the  motor  power  is  some- 
what diminished,  being  rather  less  than  in  health.  Erb  has  carefully 
investigated  the  mechanical  and  electrical  irritability  of  the  musclej 
and  regards  them  as  characteristic.  The  muscles  when  struck  with  the 
hand  or  by  a  percussion  hammer  contract,  and  the  spasm  may  continue 
from  fifteen  to  thirty  seconds.  With  the  faradic  current  the  irritability 
of  the  nerves  is  normal,  but  with  strong  currents  the  muscular  cont^K^■ 
tion  is  much  prolonged  and  relaxes  slowly.     Applied  directly  to  the 
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muscles,  a  shook  with  a  weak  current  gives  the  usual  li^hlnhig-like 
contraction,  hut  a  strong  current  prrniuces  a  slow  eontmction  with  blow 
relaxation. 

With  tlic  galvanic  current  the  nerve  irritahility  is  qualitatively 
Domial.  With  strong  lahial  cnrn-nts,  the  kathwlc  hciug  plaoecl  on  the 
nerve,  eontnictiou  is  kt^pt  up  and  rehixcs  slttwly.  Tlic  nuiscics  with  a 
weak  current  react  equally  \n  V.V,L\  or  A.CC  Tlte  cnntructitm 
Ia-st,s  longer  than  in  health  and  relaxes  slowly,  and  -this  piienonienon  is 
more  marked  the  stronger  the  cun-ent.  Jn  addition  to  the  above 
"myotonic  reaction"  a  |H'culiar  wave-like  contraction  may  be  produced 
in  the  muscles,  passing  Irom  the  positive  to  the  negative  pole  with  an 
unbroken  i'iin*ent.  This  |>lieuomeiiou,  however,  is  often  difticnlt  to 
obtaiiii,  and  requires  nuiciii  j>erseverance  and  jdtenitiou  in  the  streugtli  of 
the  current.  Although  abun<lant!y  confirmed,  many  ohservers  have 
failed  to  obtain  it.  Sensation  is  unaffected,  the  reflexes  are  normal,  and 
fibrillary  twitchings  are  absent.  Myographie  tracings  show  the  marked 
duration  of  the  muscular  contractions.  The  latent  period,  however,  is 
unaffected. 

Diagnosis. — The  diagnosis  rests  on  the  character  nf  the  spasm,  the 
myotonic  reaction,  and  the  hereditary  character.  It  can  liardly  he  <'fm- 
fused  with  any  other  condition. 

Course  and  Piukjnosis. — Once  develo|K*d,  the  disease  lasts  through- 
out life,  but  is  subject  to  occasional  remissions.  It  is  not  known  to 
shorten  life,  although  producing  much  di.><comrort. 

Theatm  ent. — Erb  recommends  gencml  faradization  or  galvanization 

I  electric  baths.  Impn>vement  is  simietimes  obs4'rved  with  these 
leasures,  hut  no   case  of  cure  is   recorded.      As  ain'ady  mentioned, 

ive  exertion  seems  to  ameliorate  the  condition. 


OONaENTTAL    PARAMYOTONIA. 

Defixttion. — Under  this   natue  Eulrnburg  has  described  a  pecti- 

Iliar  hereditary  and  congenital    condition    ch!iractcrize<l    by   tonic  con- 
traction of  the  muscles  followed  by  temporary  |«indysis.      It   is  some- 
what allied  to  Thomsen's  disease,  although  differing  from  it  in  its  special 
feulures. 
ETU)LOfJY  AND  SYMPTOMS. — In  the  fjimily  described  by  Eulenburg 
the  affection  was  traced  through  six  generations.     It  sometimes  declared 
Itself  at  or  shortly  after  hirth,  and  was  recognized  l)y  the  mothers  in  a 
tight  chjsurc  of  tite  eyes.     Tlie  muscles  of  the  face  and  neck,  and  espec- 
ially the  orbicularis  palpebrarum  are  affected.     The  hands  and  legs  are 
subject  to  attacks  of  tonic  contraction   lasting  from  a   few  minutes  to 
several  hours,  and  are  followed  by  weakness  lasting  for  hours  or  for  half 
.  «lay.     The  attacks,  which  la.-.t  throughout  life,  are  inducetl  by  cold  and 
plieved  by  warmth,  a  full  nteal,  or  a  warm  «lnnk.     They  are  not,  how- 
[^cver,  inducctl  by  movement.     The  c«»n«ljti<uj  is  tninsmitted  by  father  or 
mother  to  son  or  daughter.     In  a  ease  of  Bernhardt's  there  had  been 
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intermarriage  of  blood-relatives.  The  muscular  waves  and  alow  relaxa- 
tion following  electrical  stimulation,  which  form  a  marked  feature  of 
Thomsen^s  disease,  are  here  absent.  The  faradic  and  galvanic  irritability 
of  the  muscles  are  diminished  at  the  time  of  the  attack,  and  there  is  a 
tendency  to  closing  tetanus  during  the  passage  of  the  current.  There  is 
no  change  in  the  nerve  irritability. 


PRIMARY  MULTIPLE  MYOSITIS. 

Synonyms. — Dermato-myositis ;  Pseudo-trichinosis. 

Definition. — An  inflammatory  affection  of  the  muscles  and  skin 
accompanied  by  fever,  and  probably  of  toxic  origin. 

Etiology. — ^The  disease  attacks  both  sexes,  and  no  special  age  is 
exempt.  The  real  cause  of  the  disease  is  obscure.  In  one  of  Senator's 
cases  it  devcloi)ed  after  eating  stale  shrimps,  and  he  regards  the  condi- 
tion as  an  auto-intoxication  from  the  alimentary  canal.  Unlike  multiple 
neuritis,  it  does  not  seem  to  be  induced  by  alcohol,  nor  has  cold  or  ove^ 
exertion  any  influence  in  its  production.  In  the  lower  animals  certain 
gregarines  produce  a  myositis,  but  these  parasites  have  not  been  foond 
in  any  of  the  recorded  cases  in  man. 

Pathological  Anatomy. — Macroscopically  the  muscles  may  present 
no  changes,  but  are  sometimes  rather  paler  than  usual.  Microscopicallj 
the  essential  feature  consists  in  inflltration  of  leucocytes  between  the 
muscle  fibres  and  frequently  small  hemorrhages.  The  muscle  fibres  are 
involved  secondarily  and  vary  in  appearance.  In  Senator's  ease  there 
was  no  trace  of  degeneration.  In  others  granular,  hyaline,  and  van 
degeneration  has  been  present.  The  muscle  nuclei  are  increased  and 
the  striae  obscured  or  lost.  Pus  formation  has  not  been  observed  in 
the  muscles,  but  in  the  subcutaneous  tissue  purulent  foci  may  occur 
in  addition  to  the  constantly-present  oedema. 

The  spinal  cord  and  peripheral  nerves  are  normal. 

Symptoms. — The  onset  is  usually  rather  gradual,  and  is  ushered  in 
by  febrile  disturbance,  headache,  and  occasionally  vomiting.  At  the 
same  time  or  shortly  afterward,  pains  appear  in  the  muscles  of  the  limbs 
and  back,  and  they  become  hard,  firm,  and  extremely  tender  on  pressure. 
Other  muscles  may,  however,  be  soft  or  almost  fluctuating,  and  in  chronic 
cases  circumscribed  nodular  swellings  have  been  noted.  Movements  are 
at  first  limited  and  later  completely  lost 

The  arms  are  usually  more  severely  and  earlier  affected  than  the  legs; 
the  thighs  and  arms  suffer  more  than  the  peripheral  portions  of  thelimhs. 
The  muscles  of  the  neck  and  back  are  usually  involved  somewhat  later. 
More  important,  however,  is  interference  with  the  muscles  of  degluti- 
tion and  respiration,  interfering  with  their  functions  and  producing  a 
marked  tendency  to  a  fatal  issue. 

The  muscles  of  the  face,  tongue,  and  eyeballs  are  occasionally 
attacked.  In  StriimpelFs  case  ptosis,  and  in  Hepp*8  paralysis  of  the 
soft  palate,  occurred. 

In  advanced  cases  muscular  irritability  to  the  galvanic  and  fiuradic 


IRESSIVA, 


ciirrL'uts  is  Inst,  but  an  electrical  exauiinatinn  is?  orten  ini.sitisfactory, 
owing  to  the  jjuiti  producetl  atid  t<j  the  swelling  of  the  !>iub<'Uta neons 
tih.-iues. 

Gulema  of  tlie  skin  in  tlie  neiglihurhoixl  of  tlie  atfeetetl  muscles  is  a 
prominent  syni})toni,  and  is  similar  to  that  observed  in  trichinosis.  In- 
flammatory redness  is  alsu  often  present,  and  has  been  mistaken  for 
erysipela-s.  Urticaria,  labial  herpes,  roseula-like  eruptions,  and  suImmi- 
tanefjus  hemorrhages  also  iMTur^  and  there  is  eonimonly  profuse  sweat- 
ing. Angina,  stomatitis,  and  profuse  salivation  are  (X'easionidly  seen» 
and  slight  splenic  enlargement  is  often  present.  The  urine  sometinies 
I  contains  a  trace  of  albumin,  and  in  one  of  tSenator's  eases  there  was 
''acute  nephritis.  The  disease  runs  an  acute  or  ehnjiiic  conrse.  Tiie 
former  is  accompanied  by  higher  fever,  and  the  constitutioiud  disturb- 
ance is  consequently  more  severe.  Most  cases  terminate  lalally,  but 
there  are  a  few  instances  of  recovery  in  both  acute  an<I  chronic  forms. 
Death  hau  occurred  as  early  as  the  twelfth  day,  and  again  the  affection 
has  lasted  for  over  a  year. 

COMI'LICATION, — Broncho-pneumonia,  induced  by  inhalation  of 
bacteria  from  the  mouth,  and  by  paralysis  of  the  respiratory  muscles,  is 
not  infrequent  as  a  terminal  event. 

Diagnosis.— Clinically  the  disease  bears  a  close  resemblance  to 
trichinosis  in  the  presence  of  swelling  and  tenderness  of  the  nuiscles,  id 
the  subcutaneous  <edenia,  in  the  cutaneitus  ernpti<ins  and  sweating.  An 
absolute  distinction  can  only  be  nuule  by  exandnation  of  a  piece  of  ex- 
cised muscle.  Marked  g*astr(r>-int<'stinal  disturbance  and  a  history  of 
exposure  are  points  in  favor  of  trichinosis.  Multiple  i»eripheral  neuritis 
also  presents  some  features  closely  resembling  the  disease  in  question. 
Pain,  tenderness  of  the  muscles,  jmralysis,  sweating,  and  occasionally 
cedema  may  be  present  in  both.  In  myositis,  however,  the  anlema  is 
more  marked,  and  is  often  accompanied  l>y  iuflanmiatory  redness,  and 
there  is  no  disturbance  of  sensation.  A  history  of  alcoholism  or  the 
presence  of  aiuesthesia  wrmld  suggest  neuritis.  The  reaction  of  degen- 
eration, if  present,  would  also  favor  neuritis. 

Treatment. — The  treatment  is  symptomatic  and  directed  to  allevi- 
ating the  pain  and  tenderness  in  the  muscles.  If  there  is  any  reason  to 
believe  that  an  intestinal  toxin  is  being  absorbed,  it  might  Imj  advisable 
to  use  intestinal  antiseptics  and  purgatives. 
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ETioi.cXiV,- — The  etiology  is  obscure.  Mnre  than  half  the  cases 
begin  before  p(d)erty,  an<l  of  these  the  majority  occur  in  early  child- 
hood. The  onset,  however,  may  be  pitstpoTied  until  after  mi<ldle  life. 
It  is  fotir  times  more  common  in  n»ales  than  females.  Some  of  the 
cases  have  followed  injuries,  others  have  been  attributed  to  cold  or  over- 
exertion. The  <lisease  is  not  henslitary,  and  does  not  attack  more  than 
one  member  of  a  family. 
^     Pathological  Anatomy. — Although  usually  referred  to  as  a  mus- 
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cular  disease,  the  process  seems  to  start  from  the  bones  (Virchow)  or 
muscle  sheaths  (Birsch-Hirschwald),  involving  the  muscles  secondarily. 
Many  of  the  bones  are  thickened  by  an  overgrowth  of  bone  which  may 
involve  the  skull  and  the  bones  of  the  face  and  extremities.  Irregabu' 
deposits  in  the  form  of  exostoses  are  also  present  on  the  ribs,  peh'is, 
scapulae,  vertebrse,  humerus,  and  femur.  Bridges  of  bone  frequently 
unite  the  vertebra,  rendering  them  rigid  and  immobile,  and  even  the 
scapula  and  ilium  have  been  connected  in  this  way.  The  bones  of  the 
lower  leg  and  forearm  commonly  escape  or  are  but  slightly  affected, 
and  the  hands  and  feet  remain  free.  Many  of  the  muscles  are  replaced 
by  bone,  sometimes  lying  free  in  irregular  plates  or  again  attached  to 
the  skeleton.  The  muscles  of  the  neck,  back,  arm,  and  thigh  are  espe- 
cially apt  to  suffer.  The  muscular  fibres  themselves  are  much  atrophied 
or  fatty,  whilst  the  muscle  sheaths  may  be  thickened.  The  joint  sar- 
faces  remain  free,  although  movement  is  much  curtailed  by  overlapping 
masses  of  bone.    Microscopically  the  ossified  parts  consist  of  true  Iwne. 

Symptoms. — The  affection  commonly  begins  about  the  scapula,  where 
hard  bony  masses  develop  in  the  muscles.  Some  are  free  and  movable 
plates,  others  fixed  and  attached  to  the  skeleton.  These  gradually  in- 
volve the  various  muscles  of  the  back  and  neck,  forming  prominent 
bony  arches  and  bosses,  and  frequently  those  of  the  axillary  folds,  the 
serratus  magnus,  the  intercostals,  the  thigh,  and  arm.  Movements  sre 
much  interfered  with  by  the  rigidity  of  the  muscles.  The  jaw,  which 
is  affected  in  a  considerable  number  of  cAses,  may  be  closed  so  as  to 
require  the  removal  of  the  teeth  for  the  taking  of  food.  The  spine  and 
head  are  also  more  or  leas  fixed.  Exceptionally  there  may  be  pain  and 
tenderness  at  the  onset  of  the  bony  growths.  In  some  instances  soft 
doughy  swellings  have  preceded  the  bony  formations. 

The  disease  is  progressive,  gradually  advancing  with  periods  of  inter- 
mission. It  lasts  many  years  and  has  no  influence  on  the  duration  of 
life. 

In  quite  a  number  of  instances  the  great  toe  and  thumb  have  pre- 
sented the  conditions  of  either  microdactylia  or  hallux  valgus,  but  their 
relationship  to  the  disease  is  unknown. 

DiAON()Sis. — Localized  bony  growths  sometimes  occur  in  muscles 
from  irritation,  but  these  have  no  tendency  to  progress  and  involve 
other  muscles.  Ossification  in  the  adductors  of  cavalry  soldiers  and  the 
bony  plates  which  occurred  in  the  deltoids  of  the  old  Prussian  infantry 
are  well-known  examples. 

Prognosis  and  Treatment. — The  disease  is  progressive  and  incu^ 
able.     No  form  of  treatment  has  hitherto  proved  of  service. 
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Definition. — The  essential  feature  of  the  disease  consists  in  soften- 
ing of  tlie  bones  and  consequent  deformity. 

Etiology. — The  real  eause  of  this  remarkable  aftln-tion  is  unknown. 
It  oeeurs  most  eoinniouly  in  those  parts  of  CT<'rmany  hnnlerinf^j  on  the 
Rhine  and  in  Northern  Italy.  It  is  found,  ht>\vever,  in  every  other 
country  in  Europe,  but  in  North  Ameriea  Dock  was  able  to  ctdlect 
records  of  only  ten  cases.  Its  endemic  oeenrrenee  has  suggested  an 
origin  in  some  peeuliarity  of  elimate  or  soil,  a  theory'  which  is  seareely 
borne  out  Uy  its  wiilesprea<l  distribution.  The  <lisease  oeeurs  almost 
exelusively  in  females  during  the  ehildbearing  jHTiiKl.  Isolated  cases 
occur  in  nien^  but  are  extremely  rare.  In  the  great  majority  of  ca«€3 
the  disease  tirst  develops  during  pregnancy  or  lactation,  and  exacerbations 
usually  occur  during  lliese  periods.  >[{tst  causes  begin  between  the  ages 
of  thirty  and  forty.  Its  occurrence  in  children  is  questionable,  and  it 
seem^  nctt  imj^u'obable  tliat  in  them  rickets  has  l)eeu  mistaken  for  the 
aflection  in  question.  Allison  has,  Irowever,  recently  recorde<l  a  case 
c<jmmencing  in  a  girl  of  tliirteen.  A  senile  form  of  the  «lisease  has 
been  described,  differing  somewhat,  however,  from  the  puerpend  form 
in  its  anatomical  characters.  Individuals  in  all  chisscs  of  siK'iety  may 
sutler  from  the  disease,  but  it  ajijuears  to  be  favored  by  damp  and  unsan- 
itary surroundings. 

Kleitiwaehter  found  that  in  Bukownna  the  disease  was  almost  exclu- 
sively eonHued  to  the  Hebrew  raee^  and  attributes  this  to  their  filthy 
and  uuhealthy  surroundings,  as  well  as  to  the  fact  that  lactation  is  pro- 
longed for  one  and  a  half  to  two  years.  In  Japan,  however^  where 
lactation  is  kept  up  for  tliree  or  four  years,  the  disease  is  unknown. 
Various  theories,  have  been  put  fnrwartl  to  account  for  the  disease, 
but  none  of  them  are  satisfactftrv.  I^ictic  aeid  iias  l>etii  found  in  the 
bones,  and  solution  of  the  lime  salts  has  been  attributed  to  this  sub- 
stance. It  has,  however,  l>een  cont  lusively  shown  that  the  acid  may  be 
in  excess  without  producing  the  diseas<',  and  efforts  to  prtKluce  the 
umhuly  in  the  low<'r  animals  by  feetling  them  with  lactic  aci<i  have 
signally  failed.  Mtcm-organisms  ag-aiu  have  l>een  carefully  searched 
for,  but  with  no  constant  result,  aiul  there  is  no  ground  for  lieheving 
tlmt  I>acteria  an*  instrumental  in  producing  this  condition.  The  disease 
has  been  attributed  to  affcctiims  of  ihe  nerve  centres.  It  has  been  ob- 
served that  it  is  more  eomnuui  in  lunatic  asylums  than  elsewhere.  Ana- 
tomical observations,  however,  on  the  nerve  centres  are  ver)'  scanty 
and  inconcbisive. 

The  beneficial  results  Ibllowiug  removal  of  the  ovaries  have  suggested 
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that  the  condition  is  due  to  a  reflex  irritation  of  the  centres  presiding 
over  nutrition. 

Pathological  Anatomy. — In  advanced  cases  the  bones  are  almost 
completely  decalcified.  They  bend  readily  and  are  easily  cut  with  a 
knife.  In  the  long  bones  the  medullary  cavity  is  expanded  and  the  wall 
thinned,  ultimately  being  converted  to  a  mere  shell  of  bone.  The  peri- 
osteum is  thickened,  and  when  stripped  off,  the  underlying  bone  is 
rough  and  often  perforated  by  openings  from  which  the  marrow  escapes. 
Irregular  thickening  of  the  bones  is  also  often  seen.  The  bone  marrow 
is  either  yellow  or  red,  the  latter  being  probably  connected  with  more 
active  changes  in  the  bone.  Hemorrhages  in  the  marrow  with  the 
formation  of  cysts  are  not  uncommon.  Fractures  are  of  common  occur- 
rence, especially  in  the  ribs  and  femur,  and  that  an  attempt  at  regeDera- 
tion  is  present  is  shown  by  the  formation  of  a  soft  porous  callus.  Li 
the  short  and  flat  bones  the  medullary  spaces  coalesce  and  form  larger 
cavities. 

Microscopically,  the  bone  salts  are  removed  from  the  neighborhood 
of  the  Haversian  canals,  and  osteoclasts  are  observed  as  in  normal  bone 
when  absorption  is  going  on.     Inflammation,  so  far  as  it  is  evidenced 
by  infiltration  in  the  bone  or  marrow,  is  absent.     Marked  deformities 
result  from  softening  of  the  bones.     The  acetabula  are  pressed  in,  and 
the  projecting  pubic  arch  gives  the  pelvis  a  beaked  appearance.    The 
sacrum  also  sinks  in  between  the  ilia  and  approaches  the  pubes.    The 
femurs  are  arched  outward,  the  neck  shortened,  and  the  head  often 
is  below  the  trochanter.     Various  forms  of  spinal  curvature  occur;  the 
chest  is  flattened  laterally,  its  antero-posterior  diameter  increased,  and 
the  ribs  and  sternum  are  much  distorted.     The  bones  of  the  arm  are 
free  from  marked  deformity,  owing  to  the  absence  of  pressure,  but  soften- 
ing of  the  clavicle  allows  the  weight  of  the  limb  to  rest  on  the  tbonii, 
and  a  corresponding  depression  on  the  wall  of  the  chest  resulte.    The 
height  of  the  skeleton  is  considerably  diminished,  owing  to  the  curva- 
tures in  the  spine  and  legs  and  the  depression  of  the  head  of  the  femnr. 
Although  the  muscles  have  been  found  healthy,  yet  increase  of  the 
nuclei  and  other  changes  resembling  those  of  muscular  atrophy  have 
been  noted.     Fatty  changes  have  also  been  found. 

Symptoms. — The  earliest  symptom  is  pain  in  the  pelvis,  spine,  and 
thighs.  It  is  of  a  more  or  less  constant  character,  often  of  much  sever- 
ity, and  is  increased  by  movements.  An  important  feature  of  the  pain 
is  that  it  usually  starts  in  the  latter  part  of  pregnancy,  ceases  after  de- 
livery, and  recurs  with  subsequent  pregnancies.  The  bones  themselves 
arc  tender  to  the  touch.  Weakness  in  the  muscles  of  the  thighs  and 
})elvis  is  often  an  early  symptom,  and  may  be  present  before  any  bonv 
deformity  sets  in.  Attacks  of  painful  spasm  are  sometimes  present, 
particularly  in  the  adductors  of  the  thighs,  coming  on  spontaneooslv  of 
induced  by  slight  irritation.  Owing  to  weakness  of  the  ilio-psoas  muscle, 
the  trunk  is  thrown  from  side  to  side,  to  enable  the  foot  to  clear  the 
ground  in  walking,  and  a  peculiar  waddling  gait  results.  With  the 
advance  of  the  disease  deformities  of  the  bones  occur,  and  the  patient 
ultimately  becomes  bedridden.  The  bones  in  the  advanced  stages  of 
the  disease  become  yielding,  elastic,  and  capable  of  being  bent  in  almost 
any  direction.     A  feature  very  noticeable  to  the  patient  is  diminution  id 
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Btature,  a  point  on  wliieli  Strrini|trlJ  lays  eoiisidrmlilo  stress  in  the  <Iiag- 
losis  of  tlu'  condition.     In  a  case  of  Troussrairs  tlio  stature  diminished 
Jfroui    1   metre  7H  enu  to  1    metre,  hut  the  patient  afterwards   regained 
43  cm. 

Increase*!  knee  jerks  are  ahnost  constantly  present  and  often  ankle 
ch)nus  :  oeeiirring  early  and  associatetl  with  nuiseular  weakness  or  spasm 
the  condition  may  simuhite,  an<l  has  ijeen  mistaken  for,  disease  of  the 
:>piDal  cord.  Women  affected  hy  the  disease  are  stated  to  be  more  fruit- 
fnl  than  others.  Eisenhart  found  the  avertijLre  number  of  children  born 
in  (ierniany  to  be  -Li},  wliereas  it  wns  6.4  in  tlie  sniierers  from  this  dis- 
ease. Aliiirtinn  is  also  more  frequent.  Xeusser  has  toiind  niyelorytes 
nnd  an  inereiiseof  eosin<tphih»ns  I'ells  in  the  bhwHl,  anil  Von  Jakseh  has 
noted  a  diminished  alkalinity.  The  course  of  the  <lisease  is  essentially 
a  chronic  one  ;  most  eases  last  for  years  and  un<lerpjf>  remission  and 
exacerltation.  Pregnancy  has  a  most  deleterious  influence,  always  li«rljt- 
injLT  up  a  fresh  attack. 

The  nrine  has  been  snbjeeted  to  frequent  examinations,  hut  no  very 
constant   ehanges  have  been  found. 

DlA(iXf>si.s. — PreviiHis  to  the  wcurrence  of  deformity  tlie  tltagnosis 
Df  the  disease  may  be  obscure.  A  history  of  recurring  attacks  of  pain 
Ein  the  pelvis  during  pregnancy,  with  tenderness  of  the  lw»nes,  is  sng- 
j»:stive,  and  a  diminution  in  stature  is  again  very  characteristic.  Mis- 
Itakes  in  diagnosis  fx*cur  usually  more  from  a  want  of  familriirity  than 
rfrom  any  obscurity  in  the  nature  of  the  disease.  It  has  most  frecpiently 
hi'iMi  nnstaken  for  rheumati>m,  an  error  which,  by  careful  considera- 
tion of  tlic  histitry  and  il'atures  of  the  ease,  is  usually  avoidable.  From 
spinal  disease  the  <listinguishing  features  must  be  sought  in  the  bone 
tenderness  and  delbrmity.  The  increas<"d  reflexes  usually  serve  to  dis- 
tinguish tlie  condition  from  peri})hcral  neuritis-  There  are  instances  of 
^^ditfuse  intiltration  of  Ixuies  with  malignant  growths  simulating  osteo- 
^rmalaeia.  According  to  Kohler,  these  gntwtbs  may  l>e  distinguished  hy 
occurring  only  in  the  b<ines  of  the  trunk,  whilst  the  increast'd  elasticity 
of  the  bones  and  the  nmscular  weakness  are  absent.  A  history  of  a 
primary  tumor  is  sometimes  obtained  and  points  to  secondary  infection 
of  the  bones. 

PitoONosis. — Most  cast^  gradually  progress,  although   frequent  in- 
stances of  improvement  under  various  lornis  of  treatment  arc  recoixled. 
•Much  depemls  ujxin  tlie  |)ossib!lity  of  preventing  conception. 
TREATM?:NT,~Of  late  years  the  treatment  of  this  disease  has  become 
much  more  lutpcful. 

Sternburg  strongly  r4'<'ommends  phosphonis  ;  four  eases  treated  by 
him  showed  marked  impntvement.  The  dose  should  begin  at  -^  gr. 
twiee  daily,  and  may  be  gradual ly  increased. 

Trousseau  strongly  advocated  cod-liver  oil,  and  there  is  a  reasim  to 
believe  that  imi<rovement  may  take  place  under  a  jnirely  expectant  plan 
with  g4Mid  liygieiiic  surrournlings. 

IKemoval  of  the  ovaries  or  Porro's  o|ieration  has  been  performed  in 
B  numlH^r  of  teases  with  very  encouraging  results.  Either  of  these 
operations  fuIHb  two  condition.-,  preventing  further  pregnancies  and  ap- 
parently often  arresting  the  clisease.  Improvement  sets  in  sometimes 
sorprisingly  early,  the  pains  being  relieved   within   forty-eight  hours. 
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Many  cases  from  being  bedridden  recover  so  far  as  to  walk  and  perform 
their  ordinary  duties.  Of  44  cases  collected  by  Baumann  in  which 
Porro's  operation  was  performed,"  18  died  and  26  recovered.  Of  the 
latter,  3  died  from  other  diseases  and  2  were  lost  sight  of.  Of  the 
remaining  21  cases,  17  were  cured  or  markedly  improved. 

Winckel  reports  the  case  of  a  womai)  bedridden  for  years,  who 
after  castration  recovered  and  performed  the  arduous  duties  of  a  norse 
in  a  German  hospital.  Of  40  cases  collected  by  this  writer,  the  aSter 
history  of  16  was  traced,  12  being  cured  and  4  improved. 


IIHACHITIS. 

By  a.  JACOBI^  M.  D. 


Definition  and  Pathology. — Khaeliitis  is  best  understood  when 
con>^Hlered  as  a  pjem^ral  atiTi'i'tion  of  all  parts  of  tbt'  MrjLjfani^m.  It  is 
true  that  it  is  usimlly  recognized  by  alterations  in  tin-  osseous  tissue,  but 
in  many  cases  it  is  not  even  the  bones  that  exhil)it  the  first  morbid 
changes.  The  irenenil  eomlition  of  the  Ixxly,  the  nuiscles,  the  viscera, 
to  a  certain  extent  the  bliwHl  also,  is  suffertuitr,  nipt  equally  it  is  true,  not 
always  sinuiltaneously,  not  to  the  same  tlcgne  in  all  cases,  but  there 
are  very  few  that  do  n4>t  slum'  alteratifms  iH-yond  those  in  the  Ixines. 
Thiit  is  why  so  many  differe-nt  theories  liave  lieen  advanced  with  a 
view  of  explaining  the  nature  of  the  tlisease,  and  why  jmthohigicfd 
physiol(>gy,  chemistry,  neurology,  even  bacteriology,  have  been  searched 
for  the  exjdanation  of  all  its  symj>t«ims. 

The  normal  hone  grows  in  leugtti  and  in  thickness.  The  former 
depnds  on  the  fttntuition  of  new  tissue  in  the  "  zone  of  proliferatiiin  " 
between  the  epiphysis  and  the  diaphysis,  the  latter  <iu  the  siime  prwcss 
on  the  inside  of  the  periosteum  ;  absor[)tion  takes  place  in  the  interior 
with  a  tendency  to  widen  the  medullary  cauaL  Iti  the  newly  deposited 
tissue  ossiHcati4»n  takes  place  readily  as  long  as  there  is  no  disease. 
In  the  rhacliitical  bone  the  formation  of  some  new  tissue  and  the 
absorption  of  the  old  take  jdacc  nonnally ;  it  is  ossification  that  is 
defective.  Excessive  absorpti^m,  which  at  one  time  was  considercil 
6uii)cient  for  an  explanatitm  of  the  rhachilical  prt»cess,  is  not  so  any 
longer.  The  auonudons  process  is  mostly  taken  to  he  a  parenchymatous 
inflammation;  sonic,  like  Pommer'  and  Tedeschi,  look  upon  it  as  a 
nutritive  disorder  lit  up  by  neurotic  influences  originating  outside  the 
skeleton.  Acc(>rclfng  to  Stern,  the  rhachitical  bone  grows  like  other 
bones.  The  disease,  however,  manifests  itself  in  the  absence  of  cal- 
cium as  long  as  the  nutritive  disorder  is  kept  up  by  disorders  of  the 
ncrviHis  system  :  and  the  irritation  in  certain  parts  of  tlic  skeleton,  tlie 
o^irtilage  |)roliieration  near  the  joints,  and  the  pcriasteal  thickenings  are 
Imt  sen >ndary  consci(ueuces  of  pressure,  muscular  traction,  and  <ither 
cxt»'rual  or  traumatic  inflHcnces. 

Guerin,  Virehow,  Kassowitz,  Baginsky,  and  others  favor  the  theory 
of  a  pnrcnrhfpnaft/Ks  iufammatUin.  It  is  particularly  Virehow  (1853) 
and  Kassowitz  (1881-84)  who  insisted  u|m)u  the  necessity  of  assuming 
tlu*  presence  of  disturbances  in  the  circulating  blcxKl,  whose  effect  would 
be  mostly  noticed  wherever  the  physiulogical  tnnctions  of  bhMKl  and 
rtissues  were  most  active  ;  that  is,  wliere  growth  happened  to  Im*  most 
Linteiise.  8ueh  parts  are,  besides  the  fcetal  and  infant  brain,  the  bones, 
*  Rctearehea  upott  Ostntis  and  Rhathituty  Leipxifr.  1885. 
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and  mainly  the  zones  of  proliferation  between  the  epiphyses  and  the 
shafts,  and  under  the  periostea.  It  is  here  that  intense  liypersemia  will 
set  in,  with  the  result  of  rendering  the  tissues  red,  soft,  and  succulent, 
and  of  giving  rise  to  intense  and  irregular  cell  proliferation  and  deficient 
— in  the  later  periods  of  impeded  circulation  superabundant— calcium 
deposit.  That  increased  cell  proliferation  extends  into  and  beyond  the 
ossification  line,  which  is  straight  and  narrow  in  the  normal  and  becomes 
diffuse  and  broad  in  the  rhachitical  bone.  At  the  same  time,  the  medul- 
lary spaces  filled  with  medullary  cells  extend  into  the  conglomerates  of 
cartilage  cells.  In  all  of  these,  after  a  while,  calcium  is  deposited  in  a 
short  time  and  irregularly,  and  the  newly-formed  cells  are  not,  as  is 
normally  required,  mostly  first  transformed  into  cartilage  before  becom- 
ing bone,  but  the  transformation  of  cartilage  cells  into  bone  corpuscles 
is  a  direct  one.  This  "  metaplastic  ossification,"  which  is  a  limited  one 
in  the  normal  bone,  is  universal  in  the  rhachitical. 

Which  are  the  causes  of  this  parenchymatous  inflammation,  or  rather, 
what  is  the  source  of  the  circulating  irritation  ?  Wegner  could  produce 
it  by  feeding  animals  on  minute  doses  of  phosphorus.  But  clinical 
observation  cannot  be  so  positive  as  the  experimental  proof. 

I  shall  consider  in  some  of  the  following  pages  to  what  extent  bad 
air,  improper  food,  infectious  diseases,  chemical  changes  of  the  blood, 
or  the  presence  of  microbes  may  have  their  irritating  and  deteriorating 
effects. 

The  physical  and  chemical  composition  of  rhachitical  bones  is  con- 
siderably altered.  Friedleben  found  an  increase  of  water  andof  &t> 
the  latter  mainly  in  cases  in  which  the  rarefaction  of  the  tissue  persisted. 
The  proportion  of  organic  and  inorganic  parts  is  reversed :  while  the 
latter  are  65  jx^r  cent,  in  the  normal,  the  former  are  65  in  the  rhachit- 
ical bono.  Still,  in  places  there  may  be  found  a  good  deal  of  calcium 
in  the  rhachitical  bones,  mainly  in  the  epiphyses.  In  such  it  is  not  so 
much  the  deposit  that  is  at  fault,  but  its  adaptation  for  normal  ossification. 

What  is  it  that  results  in  the  diminiUion  of  phosphate  of  lime  in  the 
rhachitical  bone  ?  Is  it  its  relative  absence  from  the  system  by  either 
insufficient  ingestion  or  insufficient  absorption  ?  or  is  there  a  local 
disorder  in  the  growing  bone  which  prevents  deposit  of  calcium?  or  are 
both  at  fault  ?  And  if  proliferation  and  dilatation  of  bloodvessels,  which 
is  so  manifest  about  the  affected  parts,  have  anything  to  do  with  defec- 
tive ossification,  are  they  primary  (Kassowitz)  or  secondary? 

Ingesta  are  certainly  not  at  fault  unless  we  have  to  deal  with  down- 
right cases  of  starvation,  and  these  do  not  become  rhachitical.  Woman's 
milk,  and  still  more  cow's  milk,  also  farinacea,  contain  a  great  deal  of 
calcium,  the  milk  of  the  mothers  of  rhachitical  children  as  much  as 
that  of  others  (Seemann) ;  and,  according  to  Voit,  the  ingested  lime 
exceeds  always  that  which  is  deposited  on  or  reqiiired  by  the  hones. 
The  experimental  findings  of  Guerin,  Chossat,  and  feoloff,  who  deprived 
animals  of  phosphate  of  lime  in  their  food,  do  not  prove  much,  if 
what  they  accomplished  was  mere  fragility  of  bones,  but  not  rhachitis. 
Still,  it  has  been  suggested  that  this  and  forced  abstinence  mav  be  able 
to  create,  though  not  rhachitis,  a  disposition  to  rhachitis.  If  that  be  so 
in  some  cases,  it  cannot  be  the  rule,  for,  as  I  said,  starving  babies  do 
not  generally  become  rhachitical. 
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Nor  can  deficiency  of  absorjjtion  lie  at  faiiU.  WTirn  babies,  lu-althy 
or  rbaeliitieal,  are  nverfed  on  phospliate  of  lini<'  a  !>in^le  tlay,  diere  is  at 
once  nmri"  elitDination  of  it,  buth  thnva^b  tbe  kitliR-ys  aiwl  the  inte^tiues. 
Id  thf  latter  it  is  not  rnt'relyaii  oversow,  fbr  more  i.s  f«>uiid  in  tlie  lower 
titan  in  the  upper  part  of  tlie  alimentary  tract,  exartly  like  irun,  which  be- 

I  haves  in  the  ^ia^le  way  ;  that  is,  it  is  first  absorbed,  atid  then  eliminated 
again.  To  {litest  milk  very  little  hydnjeldorie  acid  is  required.  If  the 
latter  (or  chloride  of  sodium)  l>e  present  tii  iair  cpiantities,  a  ppLMxlIy  amount 
of  the  salt  of  the  ilttnl  is  easily  dissolved  and  absorbed  in  the  upper  part 
of  the  intestines,  and  just  as  cpiiekly  eliminated  in  the  lower.  The 
eireulattn<i:  blf"«i  does  not  carry  overflow  material  any  Irn^th  of  time. 
If  it  did,  it  would  soon  become  deconijiosed,  indt-cd  w<»uld  be  destroyed 

I  jH.H>ner  than  this  floatiuja:  strange  material  could  be  cx|K'eted  to  exert  a 
lasting  inHitcncc  on  solid  tissues.  It  has  bci-n  claimfnl  that  the  a<'id  con- 
diti<ai  of  the  Mood  explained  the  absence  of  calcium  from  the  tissues. 
It  was  prinripally  Charlrs  Ib'itzmann  in  IHT.'J  and  Bagin.-^ky  in  1H79 
wlio  elaiuK'd  lactic  acid  to  be  the  solvent  of  lime  in  the  born's,  and  thus 
tti  become  the  cause  of  rliacliitis.  lint  fi'ver,  anaemia,  diabetes,  with  their 
aeitlulated  bUxMl,  pHxluced  no  rhai-hitis.  ("irenlaling  a<vids  would  ini- 
ine<liately  be  counteracted  by  the  circulating  alkalies.  Indeed^  Siedam- 
grotzki  fouml  loss  of  salts,  but  no  rlrachitis,  under  such  circumstances, 
and  if  tolerated  at  all,  any  quantity  of  lactic  aeiil  flowing  in  the  blc»«M.i 
sutHc-ii'iitly  to  wash  out  iiuie  from  tlie  tissues  would  first  destroy  life. 
It  was  suggested  that  possibly  from  a  cause  hitherto  »m known  some 
nascent  acid  of  local  origin  could  exert  a  local  effect  ( lately  agjun  by  Vier- 
ordt),  but  no  proof  has  Ijccn  f(U-the«tming.  It  is  not  imjwssilde  that  the 
many  causes  actually  known  to  produce  rhaclritis  act  primarily  on  some 
orgini  with  "  iuli'rnal  secretion,''  which  may  still  In-  found  the  anatomical 
and  physiological  source  of  rhachitis.  Wiiat  we  know ,  for  instance,  of  the 
connection  of  ostconudacia  with  the  uvary  mak<*s  our  thoughts  run  in 
some  such  direction. 

As  long  as  the  actiud  cause  (or  causes)  of  rhachitis  is  not  understood 
we  have  to  adndt  that  in  regard  to  the  etiokigy  of  rhachitis  m'c  have  not 
aflvauceil  beyond  the  know!e*lge  jmssessed  by  our  predecessors.  The 
svjvbilis  theory  of  Parrot  and  tlie  nerve  theory  iA^  Pommer,  who  tCMjk 
rhachitis  to  be  tlic  result  of  some  trophic  disorder  depentling  on  nerve 
(l«'rangenients,  are  undtaibtedly  incorrect.  The  microbic  theory  of 
Mireoli  and  others  is  certainly  far  from  being  proved.  The  broader 
theory  of  a  geneml  nutritive  disorder  resulting  from  many  W3urees  will 
be  the  subject  of  orjr  studies  in  the  course  of  these  pages. 

The  MArRosropif'AL  ciiAX(;i-:s  of  the  rhaehitii-al  hones  are  very 
characteristic.  Th<'  bones  are  red,  vascular,  though  not  uniforndy  so  ;  their 
]»eri-epiphvseal  (ossification)  cartilage  is  bluish  and  very  copious  and 
broad,  with  irnvgular  and  indefinite  outlines  ;  their  consistency  is  altered  ; 
they  are  soft  ;  the  ix'riostoum  is  thi<'kcneil,  retl,  and  (e<lcniatous,  closely 
attachtnl  to  the  kiosencd  bone,  so  that  when  pulled  off' it  nuiy  tear  pieces 
of  bone  with  it  ;  |>eriosteal  bloodvessels  are  set^-n  to  enter  the  bone 
directly  ;  the  epiphyses  are  thick,  soft,  and  compressible  ;  the  frontal 
and  parietal  bones  are  thickencil,  still  more  so  the  tibia.  Tlie  new 
deposits,  besides  the  periosteum,  are  ijuite  thick,  from  one  to  ten  milli- 
metres and  more,  and  so  soft  as  not  to  resist  tbe  knife  ;  the  lioucs  when 
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cut  bleed.  In  the  parietal  and  occipital  bones  there  are  open  spaces 
of  ^  to  1^  or  more  centimetres  in  diameter,  sometimes  in,  sometimes 
adjoining,  the  soft  deposits ;  transparent  when  held  to  the  light  The 
medullary  canals  of  the  long  bones  are  deformed,  compressed  in  places, 
and  narrow.  The  long  bones  are  deformed  in  different  ways— by 
deposits  on  their  surface,  by  curvatures,  by  subperiosteal  infractions, 
and  by  fractures.  After  recoveiy  the  bones  are  short,  hard,  sclerotic, 
thick,  and  more  or  less  curved.  In  a  few  cases  in  which  the  process  of 
softening  is  very  intense  and  fat  is  deposited  in  the  dilated  areoli, 
porosis  takes  the  place  of  sclerosis.  In  later  life  such  an  unsubstantial 
and  light  bone,  contrary  to  the  general  condition  of  recovered  rhachitical 
bone,  is  very  liable  to  fracture  on  the  slightest  provocation. 

Etiology. — Heredity. — A  single  observation  of  a  rhachitical  fatus 
bom  of  a  mother  with  rhachitical  pelvis,  ought  not  to  militate  against 
the  fact  that  hereditary  transmission  through  semen  or  ovum  h^  not 
been  proven.  If,  as  some  few  claim,  rhachitis  were  a  bacteric  affection, 
the  microbe  would  have  to  be  carried  through  the  placental  circulation 
like  syphilis.  Charrin  and  Gley,  who  placed  small  animals  under  the 
influence  of  tuberculosis,  diphtheria,  and  bacillus  pyocyaneus,  think  they 
saw  rhachitical  anomalies  in  the  offspring.  It  is,  however,  more  prob- 
able that  the  circumstances  under  which  the  two  generations  of  parents 
and  infants  live  are  the  cause  of  rhachitis  in  all.  Thoroughly  rhachitical 
parents  who  can  raise  their  infants  in  favorable  surroundings  do  not 
transmit  their  own  rhachitis.  General  debility,  poverty,  alcoholism, 
syphilis  of  the  parents,  are  predisposing  causes.  Besides,  a  debilitated, 
ill-fed,  tubercular,  or  syphilitic  infant  is  apt  to  contract  rhachitis.  Boer- 
haave  claimed  rhachitis  to  be  almost  exclusively  the  result  of  hereditaiy 
syphilis.  This  view  was  strongly  opposed  by  Van  Swieten.  In  our 
time  Kassowitz  has  taken  up  Boerhaave^s  position,  and  Parrot  still  more 
so.  Being  connected  with  a  service  teeming  both  with  syphilis  and 
rhachitis,  he  asserted  the  actual  identity  of  rhachitis  and  hereditaiy 
syphilis.  That  identity  does  not  exist.  Cazin  and  Icovesco  *  studied 
carefully  109  rhachitic  infants.  In  them  syphilis  was  not  more  frequent 
than  in  the  average  infants  observed.  The  influence  of  any  and  every 
constitutional  disease  of  the  parents  or  the  general  condition  of  the  off- 
spring is  liable  to  cause  a  disposition  to  rhachitis.  Syphilis  is  very  fre- 
quent in  Africa,  China,  and  Japan,  all  of  which  countries  are  notorious 
for  the  almost  entire  absence  of  rhachitis. 

Geographical  Distribution. — Rhachitis  is  prenjminently  a  disease  of 
the  zone  of  Central  Europe,  and  also,  at  present,  of  the  United  States 
and  Canada.  In  Europe,  Holland,  France,  Germany,  Hungary,  Russia, 
and  Northern  Italy  it  is  very  common.  In  Switzerland  it  is  found 
everywhere  (Feer),  more  in  the  industrial  than  in  the  rural  districts,  and, 
parallel  to  the  density  of  the  population  in  general,  mainly  in  the  val- 
leys. But  the  highest  Alps  have  no  immunity.  In  these  higher  alti- 
tudes the  children  of  immigrants  from  the  valleys  appear  to  suffer  more 
than  those  whojse  parents  were  native  to  the  soil. 

In  the  far  North  rhachitis  is  rare.     In  Norway,  Iceland,  Finhiud, 
it  is  said  to  be  scarce  (though  in  Riga,  according  to  Mey,  it  is  universal). 
In  the  cold  climates  more  oxygen  is  used,  more  carbonic  acid  exhaled, 
^  Archiv.  gen.  de  Med.,  iSept.  and  Oct.,  1887. 
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the  hlowl  contain;?  more  cells  and  more  hiumnglohin.  At  an  altitude  of 
six  tiioiisiind  feet  Kjr^rer  fimnd  7,0(KMMX)  ItliMxI  cells  in  the  c.mm.  In 
hiffh  altituiles  and  on  frozen  ,s(>il  tfie  direct  inflyence  of  the  i^un  is 
stronger.  On  Mont  Blanc  tlie  atnKi.spliere  al>sorbs  *>  per  cent,  of  the 
solar  wannth  only  ;  in  tlie  plains,  Zi\  or4(>  per  cent.  Besides,  there  are 
more  sunny  days  aiiove  than  helow. 

Tropical  cliniaU's  tiave  no  rhachitis.  It  isiniknown  or  rare  in  Africa, 
Central  Anierica,  Central  Asia,  Australia,  China,  Japan.  I  was  aston- 
i.shi'd  hy  llie  absence  of  cnrvatnres  and  rhachitis  in  general  amnnp:st  the 
iialf-nake<l,  dirty,  and  nt"gleete<l  children  of  Naples  and  Greece.  It 
ap|»ears  their  constant  exposure  to  air  and  sun  prot**ets  tlieni.  Negroes 
in  Africa  have  no  rhachitis,  in  the  United  States,  a  great  deal — in  \Vash- 
ington,  D.  C,  according  to  Acker,  it  is  ireqnent  and  often  complicated 

fitli  tul)ercnlosis  and  syphilis. 
Age. — As  a  rule,  rhaeiiitical    tntants  are  presented  for  observation 
when   one  or  more  symptoms  are  qiiitt'  ]>rominent.     That  is  why  the 
sitatemeots  as  to  the  age  in  wliich   rhachitis  takes  its  c.rigin  vari<-s  so 
much.     There  are  those  who  take  it  for  granted  tltat  all  i-ascs  (rtirub), 
others  that  from  11. o  ((iuislong)  to  80.6  per  cent,  (S-hwar/)  of  all  cases, 
are  congenital.     They  claim  the  rosaiy  swellings  of  the  eosto-cartilagin- 
ou^  junctures  and  craniotabes  for  them  at  birth.      In  the  next  tVw  numths 
these  anomalies  are  said  to  develop  mure  and  more.      If  that  l>e  so,  all 
the  allegctl  or  actual  causes  of  rhachitis,  such  as  foul  air,  improper  f<Mwl, 
could  not  exist  unless  as  concomitants.      Ritter  von  Hittershain,  one  of 
the  most  honest  and  observing  pedologists  that  ever  lived,  coincides  but 
partly  with  the  above  statements.     Still,  he  asserts  that  many  cases  date 
from   iutni-uteriue  life.     Kassowitz  placed  the  origin  of  50  |>er  cent,  of 
rhachitis  in  the  first  two  months.     There  are   many  fo>tal  cases,  partly 
amongst  sl:illl>irths.     Vierordt  extends  the  time  from  tlir  fourth  month 
to   the  end  cd*  the  second  year.     On   the  other  hand,  V.  A.Hoffmann 
declares  rhachitis  to  be  rare  in  the  first  half  year  of  lift*.     Pini  charges 
2974  of  his  4170  cases  to  the  second  year,  but  does  nr>t  take  account  of 
either  cranial  Imnes  or  muscles.     There  can  be  uo  doubt  that  all  of  these 
statements  arc  made  <;onscientifiusly.     They  vary  acr<trding  to  oppor- 
tuniti<'S,  seasons,  climates,  walks  of  life,  an<l  many  other  circumstani'cs. 
I  fin<i   rhachitis  sometimes  congenital,  frrtjucntly  beJi>re  tlie  end  of  the 
second  mouth,  very  often   before  the  cud  of  the  fit^h  or  sixth,  and  the 
first  symptoms  rarely  after  the  rompletiim  of  the  first  year.     It  is  most 
fretiueot  during  the  time  of  rapid  de\'eloj>ment  of  the  bones.     Thus  it  is 
that  the  cranium  is  liable  to  be  affectetl  first  when  rhachitis  develops 
«arly. 
^L      Air, — Bad  air  and  darkness  arc  amongst  the  nnist  important  causes 
^mf  rhachitis.     Moleschott  proved  an  increase  in  the  elimination  of  car- 
bonic acid  with  the  amount  of  light  striking  the  skin  ami  retina.     Peeji- 
mea   animals,   thcuigh   tht^y   belong   to    the   bone   fish  varieties,   have  a 
Bieartilaginous  skeleton.      After  rcsplnttory  disorders   rhachitis  is  oft<*n 
observe*].      It  is  true,  lunvever,  that  impeded  respiration  maybe  accom- 
panied or  fulhtwed  l)y  all  sorts  id*  eonstitiitinnal  anomalies.     Animals 
imi»nsoned  in  l^nlly   ventilat<'<l  stables  become    rhachitical.      Sohliers' 
children  locked  up  in  their  bad  barracks  in  the  East  Indies  are  rha- 
chitical (Spencer  Watson),  though  those  of  the  jvoor  out>ide  the  barracks 
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are  not.  Large  industrial  cities  have  more  rhachitis  than  the  couDtri'. 
Still,  J.  P.  West  ^  denies  the  absence  of  rhachitis  from  the  country  dijj- 
tricts,  and  refers  to  the  fact  that  mild  cases  are  but  rarely  mentioned  at 
all.  In  every  village  of  his  neighborhood  he  found  signs  of  rhachitis 
evident.  In  nine  counties  surrounding  his  residence  there  were,  to  his 
knowledge,  eight  rhachitical  dwarfs,  three  of  whom  were  members  of 
well-to-do  Scotch  families.  The  factory  population  is  mainly  affected. 
Nor  are  the  well-to-do  immune.  In  Riga  the  well-to-do  suffer  like  the 
poor :  86  per  cent,  of  the  infants  are  rhachitical  because  of  the  long 
duration  of  the  winter — eight  months — during  which  the  infimts  are 
kept  at  home.  Most  cases  are,  with  us,  observed  in  the  spring,  the 
babies  having  been  housed  all  winter.  There  are  many  less,  even  after 
the  prevalence  of  summer  diarrhoea,  in  the  autumn  or  toward  the  end  of 
the  year.  It  has  often  been  observed  that,  not  only  in  Naples  and  Athens, 
those  badly  fed  will  thrive  when  constantly  in  the  open  air. 

Hygiene  and  Nutrition. — Hygiene  and  nutrition  are  of  great  influ- 
ence. There  is  less  rhachitis  in  rich  or  well-to-do  families  man  among 
the  poor.  There  are  very  manv  exceptions  to  this  rule  from  different 
causes.  Bad  foods  (with,  according  to  Comby  and  D'Espine,  dilatation 
of  the  stomach  and  toxic  absorption),  such  as  large  percentages  of 
amylum  or  undiluted  cow*s  milk,  are  dangerous  ;  but  when  babies  are 
fed  on  the  ssime  faulty  diet  in  the  valleys  and  on  the  high  Alps,  those 
on  the  latter  suffer  less  from  rhachitis  :  it  is  particularly  undiluted  milk 
that  is  better  tolerated  on  the  high  mountains  than  in  the  valleys.  In 
the  favorable  climate  and  outdoor  life  of  Athens,  where  the  babies  are 
mostly  weaned  after  the  second  month  and  farinacea  given,  rhachitis, as 
I  said,  is  not  frequent.  Breast  children  suffer  less  from  rhachitis  than 
those  raised  on  artificial  food  ;  still,  there  are  plenty  of  babies  who^e 
breast  milk  contains  an  undue  degree  of  casein  that  require  weaning, 
and  will  require  a  well-selected  artificial  food  in  order  to  get  well  of 
their  rhachitis.  Marked  absence  of  fat  from  the  fotxl  is  also  liable  to 
produce  rhachitis.  Cheadle  refers  to  the  fact  that  rhachitical  animals  of 
zoological  gardens  get  well  when  fed  on  fat  meat.  The  small  amount 
of  sodium  chloride  compared  with  potiissium  in  vegetables  is  the  caa* 
of  salt  hunger  of  animals  and  of  the  necessity  of  adding  salt  to  cereal?, 
potatoes,  and  cow*s  milk.  It  is  required  to  counteract  the  superabun- 
dance of  potassium  and  furnish  a  sufficient  amount  of  hydrochloric  acid 
in  the  stomach,  which  is  required  for  digestion  in  general,  and  mainly 
for  the  solution  of  the  calcium  of  the  ingesta.  Potatoes  require  a  good 
deal  of  chloride  of  sodium.  Wagner  attributes  the  rhachitis  of  pwr 
people,  Slockfleth  that  of  the  swine  in  Sweden,  to  the  influence  of  potato 
feeding.  Still,  there  was  no  potato  feeding  at  the  time  when  Glisson 
wrote  on  rhachitis  (1650). 

The  charge  that  amylaceous  foods  in  general,  no  matter  how  given 
or  in  what  qualities,  must  needs  be  the  cause  of  rhachitis,  is  exaggerated. 
This  belief  is  the  result  of  a  fanatical  insistence  on  the  dogma  that  bo 
young  infant  can  digest  any  starch,  no  matter  in  what  combinatiffli. 
The  teachings  of  Zweifel  and  Korowin,  proving  the  very  contrary,  have 
been  assiduously  neglected  this  quarter  of  a  century,  and  my  additiw 
of  cereal  decoctions  to  cow's  milk  has  found  as  many  loud  or  silent 
»  Univergity  Med.  Mag.,  Oct,  1895. 


ETIOLOGY. 


923 


adversaries  as  disciples.  They  feed  the  babies  on  rice  in  China  aii*l 
Japan,  on  vegehibh's  <if  many  kinds  in  Central  Africa.  In  Cliiiui  breast 
feeding  is  nuv.'     Then-  they  have  no  or  very  little  rliaehitis, 

(^ticlravfincm  has  been  accused  of  biiiijj:  the  cause  uf  rhuehstis,  bnt  the 

|piM>r  jK'asant  anil  the  Cliinanian  are  very  mieleaii,  and  tlie  cases  of  rha- 

jchitts  amonp?t  tlieni  do  not  increase  with  iheir  dirtiness.  But  this 
much  is  true:  that  nnclcanliness,  bad  dwellings,  the  foul  air  of  tene- 

fments  and  factories,  and  improper  food  go  very  often  together,  and, 
c*md>in<il  witfi  the  frequency  of  respiratory  and  digestive  disorders,  will 
result  in  rliuehitis. 

I        Pulnjonarv  i'atnrrb,  narntw  dwellings,  bad  seasons,  an<l  bad  air  gen- 
erally have  Ix'cn  charged  with  acting  thrfMigh  tlu'  aeeutnidation  of  car- 
bonic acid  in  the  blood.     Bnt  eyanotie  children  are  pniliably  le^s  subject 
to  rhachitis  than  those  not  sntf'ering  I'nnn  cimgeuital  cardiac  anomalies. 
»sv.r  docs  not  appear  to  inliuenee  the  prevalence  of  rhachitis  :  1  Hud  as 

I  many  rhaehitieal  girls  as  boys. 

Ttrin  chihh'i  n  are  liable  to  be  rhaehitieal  because  of  insufficiency  of 

[food  and  incompetent  attention  to  eleanliness,  air,  and  so  on. 

Organic  htftction  has  bet-n  either  suggested  or  assumed  to  Ik*  the 
cause  of  rhachitis.  B»>erhaave  and  Bitter  von  Uittershain  (I8t>.*])  lielieved 
the  majority  of  ejtses  to  be  idVyphilitie  origin  ;  Parrot  (187JI),  all  of  them. 
Friedleben  ( 18*10)  chiinicil  intestiiud  tcrmcnt,  Oppi-nheinier  malaria, 
to  be  im|»or(:ant  ctinhrgital  factors;  Kassowitz  believed  in  the  activity 
of  microbes;  VollamI,  in  tluit  of  a  specific  virus  in  causing  rhachitis; 
Chauniier,*  in  epidemic  contagious  germs  that  remained  in  dwellings. 
Hagenljach-Bnrckhardt^  refers  to  the  lacility  with  which  tnbereulosis 
and  syphilis  locate  in  Imncs,  ami  to  the  .swiHing  of  the  spleen  so  e<tm- 
nion  in  all  infectious  din-asi's,  as  als<i  in  rhachitis.  Mireoli  *  found  in 
the  bones  of  two  rhaehitieal  chihlren  staphyloeoecus  pyogenes,  and  in  fnnr 
cases  the  same  and  stn-ptocoeems  without  otln-r  jwttlmlogical  lesitujs,  and 
therefore  com-Uules  that  they  are  the  causes  of  the  diseases.  Ttiis  eon- 
clnsion  appeals  premature  in  the  light  of  other  ex |K'rienee.  Martini  and 
Marot*  fiiund  iKU'terium  coli  eonuintrie  and  streptoeiM-eus  in  the  blood 
during  enteritis;  (V.erny  an<I  Moscr,*^  under  similar  einnnnstanees, 
fttaphyhn^oecns  aureus  ami  alhu>,  the  haeteriuui  eoli  comnnune,  an<l  the 
bacillus  laetis  aerogenes  ;  and  Smaniotto  Ettore^  bacillus  eoli  commune 
and  other  microbes  in  septicaemia  ;  the  latter  were  found  in  the  bones 
also.  Indeed,  the  intense  hyjierannia  of  the  epiphyses  and  of  the 
adjoining  cartilage  explains  why  microbes  may  Ih*  fouml  in  these 
tissues,  though  they  need  not  be  anything  but  ae<'idental.  Nor  are 
the  e\|>eriments  of  Charrin  antl  Gley  more  eonclnsive.  On  Febru- 
ary 22,  181K),  they  presented  before  the  Bioh>gic;d  Sxaety  of  l*an>  rab- 
bits which  became  rhaehitieal  after  the  paretits  bad  been  iv^\  on  toxins 
of  diphtheria  and  bacillus  pyt>cyaneus,  but  were  not  prepar»'d  to  claim 
a  direct  c«.»nneetion  with  rhachitis — perhaps  an  indirect  one  with  enteritb 
only.  I^inge  suggests  that  some  infecting  agent  nuiy  be  attached  to  cer- 
tain regions  or  climates,  similarly  to  erctini.^ni  (which  is  mostly — by  no 

^  L;inge:    I'rAawrf/.  d.  12,  Vcr«.  d.  GfxUsch.f.  Ktndtih.  in  Liilxfl:,  18J>5.  p.  H4. 
»  3/erf.  fnfnntiU,  1S94.    •  '  Brrl.  Uin.  ]»'ocA.,  18»5. 

*  (i,is.  ,L  0»i>fd.,  1H91.  »  Heme  m«w.,  181*8. 

♦  Jalirb.f.  Kitul,  vol.  38.  '  Rtvw  mtti*..  Mar.,  1897. 
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means  always — found  in  circumscribed  territories  with  miDeral(^caI 
anomalies),  because  of  the  fact  that  in  Iceland,  Finland,  Nortnera 
China,  and  Japan,  and  Northeastern  Siberia,  where  dwellings  are  verj' 
inferior  and  circumstances  by  no  means  favorable,  rhachitis  is  scartje. 

Symptoms  axd  Complicatioxs. — The  Bones. — The  principal  cauaw 
of  rhnchitical  changes  in  the  bones  are  numerous — viz.  the  rapid  growth, 
the  thick  epiphyses,  the  soft  diaj)liyses,  the  condition  of  the  ossification 
cartilage,  the  traction  of  the  muscles,  the  debility  of  the  muscles,  and 
the  pressure  of  the  atmosphere.     The  locality  where  anomalies  are  found 
depends  largely  upon  the  intensity  of  growth.     This  is  most  active  in 
the  young  child — first  in  the  cranium,  second  in  the  chest,  and  lastly  in 
the  extremities.     In  the  normal  infant  the  two  lateral  (temporal)  ante- 
rior fontanelles,  and  the  two   lateral  (lambdoid)  posterior  fontanelles 
disappear  within  two  or  three,  the  small  (parieto-lambdoid)  fontanelle 
wthin  four  or  five,  the  large  (parieto-frontal)  within  fifteen,  months.  In 
rhachitis  they  remain  open  many  months,  the  large  sometimes  for  two, 
three,  four,  or  even  nine  years,  as  I  have  seen  it.     As  a  rule,  they  are 
larger  than  normal.     Very  frequently  it  is  easy  to  hear  over  them  a 
systolic  murmur,  which,  however,  is  not  positively  pathognomonic  of 
rhachitis.    It  is  probably  the  result  of  the  increased  width  of  the  arteiy, 
which  is  compressed  in  the  stenosed  carotic  canal.    The  edges  of  the 
sutures  are  irregular.    Such  a  head  is  frequently  actually  larger  than  the 
normal  head.     Relatively,  it  is  very  mucn  larger  when  compared  with 
the  usually  small  body.    This  is  so,  though  botli  the  longitudinal  and  the 
transverse  diameters  are  but  slightly  increased.     In  rare  instances  the 
rhachitical  head  is  so  large  that  it  resembles  the  hydrocephalic  head. 
Indeed,  some  of  these  heads  are  to  a  certain  degree  hydrocephalic ;  some 
are  entirely  so.     Still,  it  must  be  remembered  that  there  are  many 
rhachitical  heads  of  normal  size.     Most  of  them  are  brachycephalic, 
quadrangular,  rather  flattened  on  top.    In  a  peculiar  class  of  cases,  first 
studied  by  Virchow,  viz.  that  of  the  cretins  and  semi-cretins,  rhachitis 
which  in  these  cases  begins  in  fcetal  life,  is  combined  with  a  premature 
ossification  of  the  occipito-sphenoidal  synchondrosis.     In  this  condition 
the  base  of  the  skull  is  shortened.     At  the  same  time  there  is  a  deep 
grooving  of  the  root  of  the  nose,  the  eyes  are  widely  separated  from  each 
other,  there  are  shortening  of  the  vomer,  and  a  flat  palate.     Not  infre- 
quently the  occiput  is  slightly  flattened,  and  the  oblique  diameters  are 
sometimes  not  equal,  so  that  one  side  may  appear  to  be  entirely  flattened. 
This  is  particularly  so  in  the  rhachitical  softening  of  the  cranial  bones 
— craniotabes. 

In  addition  to  the  six  fontanelles  whose  patency  was  attributed 
to  the  retarded  formation  of  osseous  tissue  at  the  edges  of  the  crani«J 
bones  or  to  the  softening  of  such  as  are  already  calcified,  the  rhachitical 
cranium  may  exhibit  any  number  of  more  or  less  marked  perforations. 
Those  are  particularly  characteristic  of  craniotabes.  Mostly  in  the  pari- 
etal bones,  sometimes  in  the  occipital,  rarely  in  the  frontal,  where  I  once 
saw  more  than  a  dozen  in  a  prematurely  born  rhachitical  baby  of  a 
mother  with  a  thoroughly  rhachitical  pelvis,  there  are  a  number  of  spots 
of  the  diameter  of  one  half  to  one  and  a  half  centimetres,  mostly  vith 
steep  margins,  transparent,  without  any  osseous  tissue  left,  and  giving 
way  under  gentle  pressure  of  the  finger  like  a  sheet  of  paper  or  thin 
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coimcctittii  wiUi  !?ypliilis  aotl  omtT  wasting  diseaKCS 
a  lew  weeks  old  exhibiting  no  other  sij^ns  of  rhacliitis,  and  in  newborn 
infanti*,  it  eaniiot  be  regarded  as  patbognonionie/'  and  eliaracterizes 
cniniotabes  as  **  large  areas  of  dehiyed  ossiiieation  itr  the  jiarieto-oeeip- 
ital    regions,  pnxlneiag  yiehling  spots."     Neither  elsewhere  mrr  in  the 

>  cranium  does  tfie  rliaehitieal  process  consist  in  dehiyetl  otistfieation. 
On  tlie  contrary,  the  rhaehitieal  bone  is  that  wliieh  was  developed  nor- 
mally, tind  when  the  ehild  is  taken  sick  is  normally  absorbed  and  abnor- 
mally reeonslitiiteiL  The  bone  thus  softenwl  is  easily  and  k»eally 
absorbed  by  pri-ssure,  this  working  both  fntm  inside  and  outside — 
tliat  is^  from  bmin  and  pillow.  The  most  ehanieteristie  feature  of 
craniotalK's  f<<r  clinical  purposes  is  the  presmee  of  soft  spots^  not 
along  the  sutures,  but  at  some  distance  fnmi  tlicm  within  an  area  of 
more  or  less  nornud  bone.  The  tmns|Mirent  defects  in  the  bone  may 
have  margins  of  {litfercnt  nature.  They  may  be  shtping  or  fpiite  steep. 
In  this  way  the  rhaeldtii/al  crauiuni  may  be  readily  diagnosticated  from 
congenital  aplasia  or  from  the  ciTeets  of  syphilis. 

When  craiiiolabes  nudces  its  iippearance  between  the  first  and  third 
months  of  life  there  is  much  perspiration,  particularly  of  the  head,  with 
lof^s  of  hair  on  the  occiput.  Ttic  veins  are  more  dilatetl,  the  skin  thinner 
and  paler  than  on  the  aveiiige  head,  the  sealp  is  very  sensitive,  the  haljies 
cry  when  laid  down,  fee!  better  when  they  are  taken  up  or  when  they 
are  lying  tui  their  tan'cs.  In  these  cases  uf  eniuintabes  one  side  may  be 
flattened,  usiiidly  (he  uue  wliteli  will  be  found  more  softened,  and  the 
other  bulging.  The  head  may  even  a|)pear  to  be  triangidar,  where  t»ne 
Bide  bulges  out,  and  one  side  is  flattcnetl  from  pres>ure  on  the  pillow  ; 
the  forehead  in  very  prominent,  the  frontal  bone  sometimes  from  three 
to  five  times  its  normal  thickness,  because  td"  the  immense  amount  of 
new  jieriosteal  si>ft  growth  between  the  jMTinstcum  and  the  bones.  There 
is  sometimes  a  groove  in  front  of  the  coronal  suture,  which  results  from 
this  steep  thickening  of  the  irontal  hone.  This  is  not  always  a  tenijio- 
rary  affair.  It  is  true  that  enmiotabes  may  h-ave  no  trace  if  it  gets  well 
sjMX'dily.  But  when  there  is  much  deposit  under  the  periosteum  it  will 
sometimes  remain.  When  <'aleifieatiou  takes  place  v<'ry  su<ldenly,  then 
thickeuing  of  the  bone  will  remain  unahsorbed  for  life.  As  a  rule,  how- 
ever, most  ttf  such   thi<-kenings  are  absorbed. 

The  tf'ffh  appear  late  or  irregularly,  often  hut  (teie  instead  of  two  at  a 
Vtime.  When  they  are  early  the  intervals  between  the  first  couple  and 
^the  second  or  between  the  secon<l  and  the  third  are  very  long — sometimes 
six,  eight,  or  ten  months.  The  teeth  are  frequently  discolored,  and  they 
dei'ay  very  easily  bet-ause  of  the  absence  ol'  eement.  Simctinies,  how« 
ever,  after  recovery  from  riekets  the  |>ermancut  tcetli  are  very  hanl  and 
rather  yellow.     N(»t   infrequently  do  wc  see  in  the  t<'nq>oniry  teeth  of 

•  rhaehitieal  children  what  may  beeompare<l  with  the  Hutchinson  form  of 
syphilitic  permanent  teeth.  Longitudinal  grooving*  and  semilunar  fur- 
rowing of  the  incisors  are  quite  eommon.  This  is  one  of  the  reasons 
why  Parrot  got  the  idea  of  explaining  every  wise  of  riekets  as  the  result 
of  syphilis. 

The  lower  iawM   are  short,  narn^w,  and   verv  low,  flatteued  in  the 
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middle  by  the  contracture  of  the  muscle  on  the  floor  of  the  mouth. 
The  angles  are  very  sharp ;  therefore  the  space  for  the  teeth  is  cramped 
and  dentition  may  become  difficult.  While  the  angles  of  the  lower  jaw 
arc  prominent,  the  alveolar  processes  turn  inward.  Thus  the  teeth  of 
the  upper  jaw  do  not  correspond  with  those  of  the  lower  jaw,  and  the 
space  for  the  teeth  becomes  still  more  insufficient. 

The  chin  in  some  cases  is  very  low.  In  the  maxilla  superior  the 
alveolar  processes  of  the  posterior  parts  are  pushed  out ;  the  anterior 
part  becomes  triangular  and  prominent.  Thus  the  upper  incisors  stand 
out  very  much  beyond  the  lower.  Sometimes  the  maxilla  is  asymmetri- 
cal. In  many  cases  there  is  a  depression  of  the  fossa  (mnina.  In  them 
the  corrcsiwnding  incisors  are  still  more  prominent. 

The  trunk  in  rhachitical  patients  is  very  short.  The  clavicle  shoiR 
much  i^eriosteal  thickening.  It  is  very  frequently  bent  forward  by  the 
pulling  of  the  muscles,  and  there  is  not  infrequently  an  infraction  be- 
tween the  middle  and  anterior  thirds. 

The  ched  develops  its  rhachitis  generally  later  than  the  skull,  but 
earlier  than  the  extremities.  It  is  frequently  triangular,  sometimes 
quadrangular.  The  dorsum  is  flat,  and  the  scapula  clings  to  the  bodv. 
The  ribs  being  soft,  form  a  groove  in  which  the  arms  are  frequeotlT 
buried.  During  inspiration  the  ribs  are  caving  in,  giving  way  under 
the  pressure  of  the  atmosphere.  There  is  a  predominance  anterioriy 
on  account  of  the  lateral  atmospheric  pressure.  Laterally,  above  the 
diaphragm,  not  corresponding  with  the  diaphragm — for  this  extend* 
from  the  ensiform  process  to  the  twelfth  rib,  and  both  liver  and  spleen 
prevent  the  ribs  from  moving  inward^ — there  is  a  horizontal  depression 
called  Harrison* 8  groove.  As  there  is  compression  by  the  atmosphere 
above  the  diaphragm,  the  lower  ribs,  which  are  thinner  and  have  no 
direct  connection  with  the  sternum,  stand  outward.  As  the  chest  iscora- 
pressed  laterally,  the  sternum  is  made  to  protrude,  particularly  about  the 
level  of  the  third  and  fourth  ribs,  and  the  antero-posterior  diameter 
of  the  thorax  is  lengthened.  The  ribs  are  prominent  at  the  ossification 
])oint.  Frequently  there  are  nodulations  on  the  cartilages.  A  complete 
rosary  may  thus  be  developed  quite  early,  mostly  from  the  second  to  the 
eighth  ribs.  I  have  seen  it  re|)eatedly  at  the  age  of  two  months,  and 
a  case  has  been  published  in  which  there  was  a  complete  rosarjina 
babe  of  only  three  weeks.  In  these  extreme  cases  the  sternum  is  flat 
and  the  manubrium  stands  out.  Sometimes  it  is  pressed  down  above 
so  as  to  stand  out  at  an  angle  at  its  lower  end,  or  the  lower  end  of 
the  sternum  may  be  retracted  w'hile  the  ensiform  process  protrudes. 
In  accordance  with  the  changed  condition  of  the  chest  the  intra- 
thoracic space  is  reduced.  The  softening  of  the  ribs  does  not  per- 
mit complete  dilatation  on  inspiration,  and  thus  the  danger  of  suner- 
ing  from  pulmonary  affection  is  very  great  on  the  part  of  rhachitic 
children. 

Kyphosis  is  very  frequently  seen  in  these  cases,  but  it  is  less  angular 
than  in  Pott's  disease  ;  it  is  rather  more  arch-like.  In  the  beginning 
kvj)liosis  is  more  functional.  By  bending  the  body  in  the  opposite  direc- 
tion it  disappears.  Scoliosis  has  mostly  its  convexity  to  the  right,  vith 
compensation  above  and  below.  The  spinous  processes  are  verj'frf* 
quently  directed  to  the  concavity.     The  intercostal  spaces  are  veiy 


Utirrnw  on  the  left  t^iilr,  bewiiLse  there  is  less  eiirvature  of  the  rih8,  and 

ihe  ribs  are  bent  out. 
H        Thv  Pt'lriii. — In  the  grown-up  rhaehitiejil  woman  the  nntero-posterior 

diameter  of  the  pelvis  is  shortened.     This  is  not  seen  to  the  same  extent 

in  the  hiihe.  In  a  normal  infant  the  pelvis  ts  small  and  the  sicrnni  wyx 
^*teep,  not  eoiieave  as  in  the  adult.  Therefore,  when  eompression  has 
Vtakcn  plaee  bci'ause  of  softiiiitig,  it   is  still  smaller,  hi  that  often  it   is 

ipiile  ditlieult  to  examine  the  jitlvis  satisfactorily.     The  saernni  may  he 

f»i  ehim^ed  as  to  exhibit  its  eonvexity  inward  and  a  ectntnietion  oi'  the 
t\vii  sides.  This  narrowing  may  be  (hie  to  the  mere  faet  that  the 
e*>ftened  bones  are  eom pressed  on  th*-  pillow  or  by  the  arms  of  the  nurse 
— a  pivssure  whieh  is  slight,  it  is  trne,  hut  (juite  sut^ieient.  In  very 
mild  eases  the  symphy^is  is  changed  but  little.  In  a  numhrr  of  in- 
stances, however,  it  will  be  found  to  he  Ix-nt  forward,  and  thus  in  very 
early  rhaehitis  the  rhaehitic  pelvis  is  very  similar  to  the  [lelvis  deformed 
by  osteomalacia.  This  is  contrary  to  the  nsual  description  in  the  bo«»ks 
on  obstetrics. 

The  rxtnmifli's  snller  in  different  ways  in  all  their  parts — the  epi- 
physes and  diaphyses,  the  jieriosteuni,  ami  the  ejiipliVM-al  eartilageg, 
rile  epiphysis  is  fre<piemly  thick  and  painful,  particularly  on  the  fore- 
arm and  tihia.  A  nuniher  of  eases  td*  st>calleii  **  growing  pains"  are 
simply  instaui-es  of  rhneldtic  epi|tliysitis.  Sometimes  the  thickening  is 
Vi-rv  considerable  ;  in  nnist  i-a^cs  it  is  uniform,  but  in  some  it  is  more 
develojied  laterally.  This  is  partienlarly  the  ease  on  the  njipcr  jart  of 
the  thigh.  The  diaphysis  is  usually  brut.  Si-nii-fraetures  take  jdaee  in 
the  arm,  ela\i<de,  and  legs  from  a  very  trifling  application  id  loree. 
The  |H.'riostcuni,  liowever,  being  soft,  nlways  acts  as  a  shield  to  tlie  in- 

Pflameil  bone  when  exposeil  to  the  danger  of  fracturing.  In  all  those 
cases  in  which  there  is  much  curvatrjre,  particularly  in  the  lower  ex- 
tremity, the  concavity  is  inwaril,  ami  on  the  fnrearm  and  tliigh>  it  is 
very  often  anteriorly.  The  dillireuce  in  the  direction  of  the  curvatures 
de|R'iids  on   the  intlncnce  of  tin'  mnscular  traction  or  of  the  weight  of 

»the  body.  In  the  \'ery  young  the  concavity  of  the  h>wer  extremity  is 
inward  beeanse  of  tlie  etl'eet  of  the  Hexor  muscles.  When  the  hones 
becimie  or  remain  soft  in  those  who  attempt  to  walk,  the  weight  of  the 
body  result.s  in   forward  curvatures  and  in  lesions  of  many  kimls. 

The  /if/ttmruii*  are  very  Haldiy  :  tliey  nuiy  he  hyjicravnuc,  inflamed, 
and  painful  up  to  an  advanced  age,  even  to  a(htleH*(*m'e,  and  give  rise 
to  talipey  valgus,  also  to  genu  valgum,  less  to  varnin  in  cliildren  that 
stand  up  and  attem}>t  walking.  The  ]>eriostenm  sutlers  a  great  deal  and 
in  different  ways.  It  is  softened  and  exhibits  a  thick  layer  of  rhaehitic 
depo>it.  Caleiiicatifju  oeeurs  in  time,  and  then  the  diapliy>es  will  l>e 
much   thicker  and   harder  than   in   normal   con*ljtion>>.     The  bones  of 

I  rhaehitic  patients  when  reeovery  is  completed  are  solid  and  ahlc  to 
litand  a  grcnt  dcsd  of  hanlship. 
In  the  rhaehitical  jM^riosteum  there  may  be  hmiorrhof/rn.  Not  infre- 
quently, and  in  those  bad  cjises  which  in  the  course  of  genend  ill- 
nntrition,  perhaps  with  the  co-operation  of  a  mierohic  invasion,  develop 
pnrpnni,  tney  are  found  under  the  periosleum  in  the  lower  and  uiijxT 
exirctnilies.  These  animialies  and  comj)lications  will  l»e  treated  of 
>w  under  the  lieading  of  Acute  Khaehitis  and  8eurvy. 
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Deformities  consisting  of  shortening  of  the  whole  limb  are  due  to  the 
early  calcification  of  the  epiphyseal  cartilage.  As  is  known,  it  is  on 
its  physiological  function  that  the  length  of  the  diaphysis  depends. 
When  calcification  is  complete  both  the  growth  of  the  bone  and  that  of 
the  limb  ceases. 

Nervous   Sydem. — Symptoms  referable  to  the  nervous  system  are 
quite  frequent  in  rhachitical  infants.  -  The  tang^ible  head  symptoms  of 
craniotabes,  with  its  hypcrsemia  and  occasional  actual  effusion,  cause 
cerebral  disorders.     ConvubrionSf  either  general  or  local,  about  the  eye 
(both  strabismic  and   nystagmus^  or  in  the  fingers,  tonic  or  ^mostly) 
clonic,  severe  or  very  mild,  are  quite  common.     Even  the  slignt  local 
irritation  of  dentition  may  suffice  for  a  convulsion.     In  most  cases  of 
nervous  troubles  from  gastro-intestinal  causes  the  diagnosis  may  readily 
be  made.      After  the  latter  have  been  excluded  rhachitis  takes  its 
prominent  place  in  disorders  of  the  nervous  system  of  the  very  young. 
Insomnia  is  frequent.     Many  sleep  better  when  carried  about,  because 
cerebral  congestion  is  lessened  in  the  erect  posture.     As  soon  as  the 
patient  is  laid  down  his  brain  becomes  hypersemic  ;  the  child  wakes  up, 
and  makes  night  hideous.      Such  children  have  nig1U-4error8  ("pavor 
nocturnus  "),  with  which  they  wake  up,  or  have  long  crying  spdU  with 
the  expression  of  fright,  or  are  irritable,  peevish,  or   morose  and  ill- 
tempered,  sometimes  to  a  degree  of  moral  or  intellectual  insanity.   The 
suspicion  of  rhachitis  ought  to  be  aroused  when  babies  perspire  co- 
piously, mainly  on  the  head.     They  rub  their  heads  on  the  pillow  to 
such  an  extent  as  to  cause  baldness  on  the  occiput.     Not  all  of  these 
symptoms  need  be  present  at  the  same  time  to  justify  or  to  suspect  the 
diagnosis. 

Other  disorders  of  the  nervous  system  are  hypertrophy  of  the  brain, 
hydrocephalus,  laryngismus  stridulus  (crowing  inspiration),  tetany, 
Trousseau's  symptom,  nystagmus,  and  spasmus  nutans,  and  katalepy. 

Hypertrophy  is  rare,  and  far  from  always  being  rhachitical.  It 
produces  symptoms  of  pressure.  In  autopsies  the  brain  bulges  out 
when  the  cranium  is  opened ;  it  is  pale,  rather  hard,  and  the  convolu- 
tions are  flattened. 

Hydrocephalus  of  different  degrees  is  not  infrequent  in  rhachitis.  It 
results  from  the  sluggishness  of  arterial  circulation  and  from  the 
presence  of  intense  hypersemia  in  the  cranial  bones  and  the  meninges. 
The  former  is  due  to  tne  relatively  large  size  of  the  arteries  and  to  the 
feebleness  of  muscular  contraction  all  over  the  body  ;  which,  therefore, 
is  but  an  insufficient  excitant  of  the  immense  peripherous  circulation. 
In  craniotabes  there  is  intense  hyperaemia,  both  in  the  bones  and  in  the 
meninges  and  the  brain.  EfiTusions,  therefore,  are  frequent.  Small 
ones  are  easily  absorbed ;  not  infrequently  will  their  absorption,  after 
recovery,  give  rise  to  renewed  growth  of  the  brain.  Like  the  bones, 
which,  after  recovery,  are  more  solid  and  stronger  than  normal  ones, 
the  brains  of  rhachitical  children  appear  to  develop  very  favorably;  the 
large  square  heads  characterized  by  their  combination  with  short  and 
thick-set  limbs,  often  belong  to  the  best  scholars  at  school  and  to  the 
most  enduring  intellectual  and  physical  workers  among  adults.  Thus, 
to  a  certain  extent,  the  intense  hypewemia  of  rhachitis  in  some 
instances  is  rather  propitious  than  otherwise.     But  if  this  hypenemia 
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lagt8  long  and  be  excessive,  so  as  to  disturb  nutrition  |>ermanontly,  the 

resultinjj^  effusion    will   persist  and  actual    liydrtwcphalns    follow   to  a 
renter  or  lejHs  degree.     How  to  diti'erentjate  betwern  this  and  "genuine'' 
jydroei'phalus  from  other  causes  will  be  taught  below  under  the  head- 
ing of  Diagnosis  (p.  94'2). 

The  first  stage  of  /anfngimtui<  MfrkiufHn^  which  eonsi^ts  of  many  very 
short  inspirations  or  more  fretyin-utly  of  complete  apucea,  is  ftillowed  by 
a  long,  crowing  inspiration.  Before  the  latter  takes  place,  brought  on 
by  the  accuiunlation  of  carbonic  acid  in,  or  absence  of  oxygen  from, 
the  nerve  centre  of  the  medulla  olVlongata,  death  may  occur  ;  but  that 
L<  not  a  Ireipient  ocenrrenee.  Sometimes  an  attack  oi*  laryngismus  is 
.•companied  Ijy  a  general  eouvntsi^ni.  Tlie  large  majority  of  cases  are 
inected  with,  or  rather  defventlcnt  on,  cranial  rhachitis?  with  its 
lypersemia  and  eH'iision.  Still,  this  almost  universal  experience  is 
doubted  by  some.  But  hitely  Loos  ri4licuhs  the  idea  of  the  ilepcndcnei' 
of  laryngismus  on  rliachitis,  for  the  reascfu  that  '*  iaryngisnins  i-  mostly 
observed  in  tlie  early  spring,  while  rhaehitis  is  not  limited  by  any  season. 
Unfortunately  for  the  writer,  rhaehitis  knows  hetter  and  behaves  differ- 
ently. It  is  most  commonly  ol>served  in  the  spring,  after  the  babies 
have  been  housed  during  the  long,  dreary  winter  mouths,  with   less 

■  oxygen  and  more  earhou  oxide  than  is  compatible  with  their  welfare. 
There  are,  however,  cases  of  laryngismus,  with  or  without  sudden 
death,  which  are  not  caused  by  rhaehitis.  An  oi-ca^ional  actiud  hy|>er- 
trophy  vi'  the  thymus  does  occur  without  rhacliitis  ;  l>ut  in  rhaehitis 
eidargement  of  the  thymus  is  not  uncommon.  I  published  such  vAset^,  my 
own  an4l  srunc  others,  in  a  paper  on  the  anatomy  and  patliology  of  the 
thymus  gland,  which  apj^ared  in  the  third  volume  of  the  Tranmirttojui 
of  (he  AstiociafiftH  of  Anttrirau  Phi/siri(tn:<.  Besides,  there  are  those  in 
which  laryngismus  stridulus  is  observed  togctiier  with  rhaehitis,  but  the 

■former  eontinues  after  the  latter  is  cured.  Such  is  the  case  of  Ka.sso- 
witz,  who  relieveil  rhaehitis  with  phosphorus,  but  not  the  ac<Nmipanying 
laryngismus  stridulus  ;  als^o  one  of  C'anali,  who  found  that  aiitirhachitii^l 
treatment  did  not  relieve  laryngismus  stridulus.  In  that  cas*'  it  was 
c«)mplic:Ued  with  or  dejK'uded  on  hydrocephalus.     But  these  cases  tbrm 

^&  snuill  minority  only  :  li)  out  of  2t',  prolwdily  4i*  out  of  .50,  are  of  rha- 

Bclutii'al  origin.  They  arc  met  with  at  the  age  at  which  cranial  rhaehitis 
is  common,  mostly  before  the  niutli  month.  That  is  the  time  in  which 
the  growth  of  the  cranium  and  of  the  brain  is  most  intense  :  the  physio- 
logii-al  development  is  therefore  apt  to  l>ecome  on  slight  ]>ro vocation 
pathological,  and  the  hyp^i-iemia  of  the  bones  and  meninges,  with  its 
tendency  to  effusion,  predisjxises  to  secondary  physical  and  mental 
disorders.  There  is,  moretn'er,  a  sjH'cial  centre  in  the  frontal  lobe 
which,  when  irritated,  causes  bilateral  adduction  of  the  voi-al  cords, 
with  complete  obstruction^  and  another  one  in  close  proximity  which 

HCauses  interruption  of  breathing  during  expiration, 

^f  Many  ea.scs  of  tetany  arc  of  rhachitieal  origin  :  that  does  not  mean, 
however,  that  many  rhachitieal  cases  exhibit  this  nervous  derangement 
amongst  its  cousc(|Uences  or  cimstituents. 

In  tetany  there  is  flexion  in  the  carpal  joints.  The  thumb  is  tumetl 
in,  the  forefingers  are  extended  in  the  interphalangeal,  and  flexed  in 
the  metacarpf»-pha!augeal,  joints.     There  is   talij)es  equinus,  sometimes 
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flexion  of  the  forearm ;  the  neck  is  stiff  and  reclined,  the  muscles  are 
rigid  in  the  contracted  extremities.  The  attacks  are  intermittent,  seldom 
last  for  hours  or  days  ;  consciousness  is  intact ;  the  paroxysms  last  from 
a  few  minutes  to  a  few  days,  and  disappear  mostly  after  a  few  montJis. 
Its  nervous  symptoms  share  with  rhachitis  this  peculiarity,  that  they  do 
not  interfere  with  the  intellect,  and  run  a  limited,  though  irregular, 
course,  with  a  strong  tendency  to  recover. 

Tetany  is  credited  by  many  with  three  symptoms  which  have  been 
claimed  as  pathognomonic  :  *  1.  That  which  is  called  after  the  name  of 
Erb,  and  consists  of  increased  electrical  (more  galvanic  than  faradic, 
and  more  motor  than  sensitive)  excitability.  2.  Trousseau's  symptom ; 
that  is,  compression  of  the  vasomotor  brachial  plexus  or  pressure  in  the 
popliteal  space  causes  an  attack  of  tetany,  either  through  ansemia  pro- 
duced by  local  pressure,  or,  rather,  by  irritation  of  nerves.  3.  Chvostek's 
so-called  facial  symptom ;  that  is,  pressure  on,  or  tapping  or  sometimes 
even  gentle  friction  of,  the  zygomatic  arch  in  front  of  the  ramus  man- 
dibular produces  a  spasm  of  the  upper  lid  and  alae  nasi.  Much  has  been 
made  of  the  last  symptom ;  perhaps  too  much. 

But  a  number  of  authors  on  the  subject  of  tetany  have  missed  that 
last  symptom  in  many  instances.  In  a  case  seen  by  me  but  lately  it  was 
absent.  On  the  other  hand,  it  may  be  present  sometimes  in  the  healthy, 
both  old  and  young,  mainly  the  latter,  in  epileptic,  neurasthenic,  hys- 
terical, and  chlorotic  persons.  If  that  be  so — or  rather  as  that  is  so— 
tetany  and  the  facial  symptom  are  no  longer  identical.  At  all  events, 
those  rhachitical  children  who  exhibit  both  Chvostek's  and  Troussean's 
symptoms  must  not,  as  it  has  been  done  lately,  be  charged  with  having 
had  "  latent  tetany."  Indeed,  a  disease  must  be  very  "  latent "  that  has 
no  symptoms  except  a  single  one  whose  significance  is  very  doubtful. 
The  symptoms  belong  to  rhachitis  when  present,  but  not  to  tetany  proper. 
Indeed,  cases  of  complicated  rhachitis,  |>articularly  such  as  are  developed 
early  and  exhibit  more  or  less  craniotabes,  that  yield  both  Trousseau's 
and  Chvostek's  symptoms  are  not  infrequent.  Kassowitz  recalls  172 
rhachitical  children  suffering  from  nervous  symptoms.  In  108  there 
was  laryngismus  stridulus,  in  120  the  facial  phenomenon  of  Chvostek, 
in  41  the  pressure  phenomenon  of  Trousseau,  in  19  tetany.  Thus, 
rhachitis,  I  may  add  from  my  own  observation,  mainly  cranial  rhachitis, 
may  be  found  complicated  with  tetany.  That  is  why  one  of  the  dis- 
orders depending  on  cranial  rhachitis — viz.  larj'ugismus  stridulus— is 
occasionally  met  with  in,  or  complicated  with,  tetany.^ 

Spa^nm  nuUim  {salaam  spasm),  a  rare  enough  disease,  consists  in 
rhythmical  convulsions  of  the  sterno-cleido-mastoid  and  of  the  rotatores 
capitis,  and  exhibits  a  noilding  and  rotatory  movement.  It  is  often 
complicated  with  nystagmus  of  one  or  both  eyeballs,  and  sometimes  of 
the  eyelids,  also  with  strabismus  and  with  petit  mal.  Convulsions  are 
an  uncommon  complication.  The  etiology  is  not  always  clear.  Falls 
on  the  head  are  not  infrequently  charged  with  being  the  cause.     Many 

»  S.  Sterling:  ArchJ.  Kinderheilk.,  vol.  xx.,  1896,  p.  1. 

'  This  occasional  coexistence  of  tetany  and  laryn^smus  stridulus  could  not  escape  is 
shrewd  and  consistent  an  observer  as  Escherich.  What  he,  however,  emphasizes  aoMj 
is  that  he  found  the  facial  phenomenon  in  many,  and  Trousneau's  symptoms  in  soin^  io* 
fonts  suffering  from  laryngismus  stridulus.  This  appears  to  him  a  sufficient  reasoo  for 
claiming  the  latter  as  a  symptom  of  tetany,  and  not  of  rhachitis. 


cases  in  wliieh  head  and  eye  riKtvcnient?^  are  combined  point  to  a  defee- 
tive  equilild-fiiin  in  the  specinl  curchnil  centre.  Khaeliitis  ha;?  often  hvcn 
aceused  of  heiiit^  liie  eause,  and  Ims  jiir^t  as  ut'ten  iM'en  di-nit'd.  I  know  tliat 
the  vast  majority  of  eases  seen  hy  ine  were  rliachitieal.  In  some  of  the 
oklest  notes  I  possess  I  have  added  the  remark  :  KhachitieaL  At  least 
one  half  of  all  my  eiises  oeenrrwl  in  the  Heeond  half  of  the  first  year, 
when  rhaehitis  is  ver}-  fre<inent.  In  exeeptional  instanees  only  the 
bahies  %vere  two  years  old,  ('raniotal>es  was  not  noticed  very  oflen, 
8tili,atthat  time,  the  latter  dia^i^nosis  was  tretjtiently  not  made  hy  me, 
for  I  limited  it  ahont  the  time  I  wrote  my  Jirst  papT  on  that  snbjt-et '  to 
those  cases  in  which  softened  spots  were  distinctly  felt  in  the  midst  of 
otherwise  ossified  bones.  That  is  incorrect,  or  rather  nmhdy  restricted, 
for  craniotabes  may  exist  without  those  well-marked,  cireunis<'ribed, 
6<jfiened  islets. 

Katfihptif  symptoms,  such  as  Epstein  described,^  1  have  observed  in 
a  few  instiinees.  My  eases  were  those  of  eraniotabie,  rather  fat,  j>lacid, 
mther  sUx^py,  indolent  babies,  who,  however,  exhibited  no  symptoms 
of  indweility  or  idioey.  When  they  recovered,  after  many  weeks, 
they  ha<l  rather  an  nnnsiia!  amonnt  t>f  a  fpiiet  docility.  While  they 
showed  their  symptoms,  these  consisted  in  the  chanicteristic  invol- 
nntary  tonic  contraetifm  of  the  nmscles  of  the  fingers  and  too  and  the 
rest  of  the  upjK.'r  and  lower  extrennities  after  havinjL:  Itt-en  ifivcj)  a  certain 
position.  This  symptom  is  rare,  still  more  defined  than  what  1  observed 
in  a  few  instances  in  which  I  am  not  tpiite  certain  of  an  explanation. 
A  baby  may  appear  taint,  ashy  mlc,  sometimes  cyanotic,  and  recover 
inimediateiy.  In  these  ciises  there  was  mt  history  of  larAiig^ismus  or 
of  heart  <liseases.  None  of  the  few  cases  of  mine  that  gave  rise  to  sen- 
ons  anxiety  died.  It  struck  me  that  they  might  be  local  sym]>tom8 
bclongini;  to  the  niednlla  oblongata,  wliieh  Betz  '  tried  to  exphiin  by 
rhachitical  flabbiness  of  the  ligiiments  of  the  cervix. 

These  symptoms  are  (piite  rare  ;  others  art;  more  frequent ;  many 
quite  common  in  rha<'hilis  when  it  affects  the  nervous  system.  The 
absents  of  >ome  dnes  ni>t  militate  against  their  rhachitical  origin.  No 
<lisease  shotdd  !»•  exjM^'tcd  tu  cxliibit  in  every  individual  case  owry 
possilih'  j^ymptom.  No  typhoid  fever,  no  pneumonia,  no  fnieturc  docs 
.so.  Lcji>:t  of  all,  affections  of  the  l>rain,  which  are  as  various  as  the 
thousand  localities  whicli  nniy  Ix*  subject  to  changes  of  substance,  of 
circulation,  and  of  physiohigical  influences.  The  various  manifeste*ion8 
of  rhaehitis  need  not,  do  unt,  all  siiuw   themselves  at  the  same  time. 

MuMvhn, — The  muscles  of  the  newly-born  and  of  the  infant  are 
feeble.  Their  total  weight  compared  with  that  of  the  adult  is  I  to  40, 
wliile  the  rclati(»n  of  the  skeleton  is  1  to  26.  It  takes  some  time  before 
the  dynamometric  effect  of  the  child's  muscles  will  increase.  This  takes 
place  after  the  sixth  year,  but  even  then  it  is  only  temporary  an<l  not 
persistent,  nor  is  the  sustaining  and  persistent  strength  of  the  muscle 
sjitisfaetory,  perhaps  in  <'(inse<juenee  uf  the  relative  absence  in  the 
rhachitic'id  boue  of  pliosphnric  acid  and  calcium  in  its  tissue.  Experi- 
ence ccrtaiidy  dm-s  not  prove  that  weakness  an<I  atrophy  of  the  muscles 
■Tesnlt  from  uneasiness  t»r  jKiiu  in  any  number  of  casca.    The  muscles  in 

1  Jmimal  of  Obntetric^,  1873,  '  Prwja-  med,  Woch^  1896,  No«.  43,  44 
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rhachitis  are  pale,  and  now  and  then  fat  is  found  deposited  between  the 
fibrillse,  the  microscopical  structure  of  which  appears  to  be  normal.  Nor 
is  there  a  chemical  change,  though  olein  was  missed  by  Jenner.    The 
frequency  of  traumatic  joint  inflammation  in  infancy  and  early  childhood 
results  in  part  from  the  incompetency  of  muscular  resistance.    Falls  are 
very  frequent,  for  the  joints  are  flabby,  the  muscles  being  elongated  as 
in  poliomyelitis.    It  is  not  necessary  to  adopt  as  proven  the  assertion  of 
Xassowitz  that  the  ligamentous  insertions  are  always  inflamed.   Squinting 
is  common  in  small  children  simply  because  tlieir  muscles  of  accommo- 
dation and  motion  are  insufficient,  and  more  in  rhachitical  children  than 
in  normal  ones.     Scoliosis  is  frequent  in  infants  and  children  not  suffer- 
ing from  or  aff*ected  by  any  ailment  except  rhachitis.     "  Growing  pains" 
are  often  muscular  only  and  the  result  of  over-exertion.     This  is  much 
more  evident  in  those  suffering  from  rhachitis.     What  has  been  called 
rhachitical  pseudo-paralysis  by  Berg  and  others  is  but  a  confirmation  of 
the  fact  that  the  muscular  structure  is  insufficient.     This  condition  may 
be  universal,  or  only  a  certain  number  or  combination  of  muscles  are  the 
principal  sufferers.     With  strabismus,  or  sometimes  without  it,  nystag- 
mus, being  in   such  cases  the   result   of  insufficient  accommodation, 
is  mostly  noticed  to  be  bilateral.     In  many  of  these  exclusively  mus- 
cular cases  there  is  a  motion  of  the  head  in  the  same  or  opposite  direc- 
tion.    An  instructive  case  of  the  kind  was  published  by  Gallic  some 
years  ago. 

It  is  true  that  rhachitical  children  are  apt  to  be  very  strong  after 
recovery,  but  the  pressure  they  are  subjected  to  in  our  schools,  the  ex- 
pensiveness  of  fresh  air  in  large  cities,  and  the  exposure  to  in-door  life 
one  half  or  more  of  the  year  in  our  climate,  allow,  when  the  spring  does 
come,  but  little  Easter  resurrection  to  our  rhachitis-stricken  little  ones. 
Habitual  scoliosis  of  the  very  young  up  to  the  tenth  year  is  almost  ex- 
clusively muscular,  mostly  dorsal,  sometimes  lumbar,  with  the  convexity 
usually  to  the  lefi.     Rhachitical  babies,  particularly  when  carried  on 
one  arm  only,  are  very  liable  to  grow  scoliotic.     Even  when  sitting  in 
their  chairs,  not  supported  by  their  own  strength,  they  topple  over  in 
one  direction  or  the  other.     Even  before  scoliosis  occurs  there  is  a 
general  flabbiness  of  the  muscles  which  prevents  free  sitting  altt^thcr, 
and  causes  an  apparent  or  actual  kyphosis.     The  latter,  iiowever,  is 
easily  distinguished  from  the  spondylitic  kyphosis,  inasmuch  as  it  does 
not  exhibit  the  same  angular  shape.     As  long  as  no  bones  participate  in 
the  deformity,  the  diagnosis  can  be  easily  made  between  that  caused  by 
weakness  and  that  resulting  from  actual  bone  disease.     By  raising  the 
baby's  heels  and  hips  while  the  chest  and  chin  are  supported  the  ap- 
parent curvature  depending  on  the  weakened  muscles  will  instantly 
disappear,  and  lordosis  rather  than  kyphosis  will  be  observed. 

The  feebleness  of  the  infant's  muscles  when  intensified  by  rhachitical 
malnutrition  is  evidenced  by  nothing  better  than  the  symptoms  con- 
nected with  the  insufficiency  of  intestinal  muscular  tissue  in  early  life, 
which  is  exemplified  in  different  ways. 

One  of  the  reasons  why,  for  instance,  renal  disorders  are  not  at  all 
uncommon  in  the  intestinal  diseases  of  early  life  (the  others  being,  as  I 
have  shown  but  lately  in  a  paper  on  "  Nephritis  of  the  Newly-l»m/" 
*  New  York  Med.  Journ.,  January,  1896. 


SYMPTOMS  AND  COMPLICATIOyS. 


933 


I 


tlio  •]],•; proportion  of  the  large  renal  arteries  and  the  .small  ea|iillane?*ancl 
the  lar^e  Mze  of  the  intestinal  vessels  ami  villi),  is  tht-  feeKleTiesf«  of  the 
intestinal  rtniiw*le  in  the  yunn^,  whieh  is  less  eapahle  of  ex|M'lhii^  ileeom- 
posing  fjeees  anJ  toxins.  This  feehleness  of  the  niUK-les  sIidws  itself, 
however,  still  more  frecinently  in  am>thi'r  symptom,  whieh  is  (piite  coni- 
luon  in  rhachitieal  ehifdren,  and  even  patliognomonie  for  early  rhaehitis. 
Take  an  infant  born  at  foil  tenn,  with  gotKl  weight,  hrea^t-fed,  ami  a|v 
parently  well  and  increasing  in  weight.  The  bowels  are  re|K)rted  to 
nave  been  regnlar  for  four,  six  or  eight  weeks,  then  they  btcome  eostive. 
There  is  no  apparent  ehange  :  the  baby  <]oes  not  ap|X'ar  to  be  siek,  is 
perhaps  a  little  ([iiicter  ami  ]>ak'r.  Kvcn  the  early  eranial  ehanges  of 
rhaehitis  are  sometimes  not  so  pereeptibk'  as  to  Im-  |M>sitive  evidenee  of 
that  disease.  Bnt  this  conttilpdikm  is.  Go  on  with  the  same  feeding, 
air  and  other  siirronndings  being  the  same,  and  more  synii>toms  of  rha- 
ehitis will  soon  develop. 

In  order  to  be  certain  of  the  diagnosis  of  rhaehitis  from  this  symjv 
tom  every  other  cause  of  eonstijtation  ought  to  be  eapalile  of  ext-hision  ; 
for  instance,  chronic  colitis  and  (terilonitis,  deficient  or  viscid  nujcus, 
local  atrophy  of  the  intestinal  muM'le,  or  stricture  of  the  intestine,  jmt- 
haps  even — though  they  be  excessively  rare — cystic  tumors.  The  a|>- 
|>arcnt  constipation  wliieh  rcsnlts  from  insufficient  fcetling,  either  inten- 
tional ttr  not,  and  resnlting  in  starvation  ;  tht^-  sup<'rabundanee  of  casein 
in  milk,  of  starch  in  artificial  fiKnl  ;  the  relative  absence  of  sugar; 
hardencil  faeces  in  tlie  eohtu  ;  hydnx-epliabis  and  other  causes  of  de- 
fective innervation  ;  the  drying  ujt  of  the  intestinal  contents  by  excessive 
perspiration  dnring  the  hot  summer  months,  in  hot  nxmis,  under  heavy 
clothing,  or  by  diabetes  insipidus, — after  exelnding  all  these  jwst^ible 
causes  (d'coustipntion  we  shall  not  lail  to  make  the  dingiu)sis  of  rhaehitis, 
whieh  will  pt)ssibly  be  contirnu-d  by  other  symptimis  if  we  wait  a  short 
while,  «tr,  rather—and  that  is  to  be  prefent-d^ — by  the  eflTeet  of  the  anti- 
rhaehitical  treatment. 

It  is,  however,  not  the  feebleness  of  the  intestinal  nuiscles  alone 
that  gives  rise  to  constipation.  The  d<'l>ility  of  the  muscles  of  the 
abdominal  walls  contributes  much  to  that  effect,  as  the  two  together 
give  rise  to  the  flal>biness  and  inflatittn  of  the  abdonu'U  nf  rhachitieal 
babies.  Sime  deformity  of  the  abdnmen,  however,  may  l>e  due  ti»  the 
Bpleen,  liver,  or  kidneys.  When  '*  Harrisnii's  groove"  is  marked  the 
liver  and  spleen  are  liirble  to  be  tlisplaccd,  and  fur  that  rea.son  these 
organs  may  app*'ar  larger  than  they  really  should.  The  kidney.s  may 
also  be  dislxMlged,  Most  cases  <>f  floating  kidneys  met  with  at  an  early 
age  are  foiuid  in  childn-n  who  were  or  luul  been  rliachrtical. 

The  dit^erential  diagnosis  is  also  tci  be  nuide  frr»m  that  variety  of 
constipation  whieh  1  have  termed  "  congenital  constipation "  in  the 
same  article'  in  which  I  discussed  rhachitieal  constipation.  The  former 
begins  at  birth,  the  latter  in  the  second  or  ihinl  month  of  life.' 

'  Jmm.  of  ObMetriof,  1800. 

'  In  annual  lertiires  ami  iiccasioniil  papers,  oven  in  a  discourse  liefore  the  Eleventh 

International  Congress,  I  hdve  rt'ffm-*!  lo  the  Kanu*  snbjtvt  he<-aiuM?  of  its  scientific  nnd 

>  practical  importnncf.     It  wms  nui  hef«li-il  much  inilil  ttntne  venrs  tigo,  when  foreign  publi- 

.  cations  took  up  the  subject;  for  itiHtnnce,  Marf:in,  in  an  eway  published  in  Arth^  tfhi.  He 

Mid,  a  k'W  years  ago.     The  facta  are  brielly  oh  follows: 

The  embryological  intestine  ih  formed  tn  eiepRnite  divisions.     There  is  no  ascending 
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In  several  instances  many  years  ago  I  subjected  to  the  faradic  and 
the  galvanic  currents  rhachitical  children  of  the  second  year  who  could 
walk.  It  appeared  to  me  that  when  they  were  tired  the  electrical 
current,  to  have  any  effect,  had  to  be  increased.  But,  indeed,  such 
patients  at  that  early  age  are  not  favorable  subjects  for  experimentatioD. 

Muscular  incompetency  is  very  apt  to  influence  the  general  circula- 
tion. It  would  show  itself  in  all  those  muscles  of  larger  size  which 
have  muscular  layers,  but  principally  in  the  insufficiency  of  muscukr 
activity  all  over  the  body.  The  sluggishness  of  rhachitical  children  in 
general,  and  some  of  the  brain  symptoms  to  which  allusion  has  been 
made,  are  thereby  explained. 

Blood  and  Circulation. — Anaemia,  or  rather  hydrsemia,  is  common 
in  rhachitis.  Not  to  speak  of  the  emaciated  babies  whose  rhachitis 
developed  in  or  after  severe  intestinal  or  pulmonary  disorders,  the  fiit, 
rotund,  and  flabby  variety  of  rachitis  exhibits  also  a  pale  skin  and 
mucous  membrane.  Luzet  found  a  diminution  of  rc^i  blood  cells 
within  three  weeks  from  2,110,000  to  1,596,000;  Von  Jaksch,  within 
three  months,  from  1,600,000  to  750,000  in  the  c.mm.  Hock  and 
Schlesinger  met  with  an  average  number  of  2,500,000  red  cells  in  a 
c.mm.  of  blood.  In  all  of  these  cases  the  percentage  of  haemoglobin 
seems  diminished  to  30  or  60  per  cent.,  and  the  number  of  leucocytes 
increased  to  25,000  or  36,000.  This  increase  is  caused  by  polynw- 
clear  and  neutrophile  cells,  and  does  not  depend  on  complications,  for 
instance,  with  intestinal  disorders.  Hayem  found  only  685,000  red 
cells  in  an  infant  of  two  mouths ;  still,  recovery  took  place.  Cabot' 
met  in  one  case  of  rickets  with  myelocytes  which  are  mostly  found  in 
the  blood  of  malignant  disease,  but  do  not  justify  through  their  mere 
presence  an  absolutely  bad  prognosis.  Lymphocytosis  is  prevalent, hot, 
as  Cabot*  justly  remarks,  it  is  to  a  certain  extent  the  normal  condition 
of  an  infantas  blood,  provided  that  mononuclear  (young)  leucocytes  are 
not  in  such  excess  as  in  a  case  of  Rieder's,  where  75  out  of  100  leuco- 
cytes were  of  that  nature.  In  his  "Study  of  the  Blood  in  Rickets"* 
John  Lovett  Morse  arrived  at  the  following  conclusions  :  "  Most  cases 
of  rhachitis  are  accompanied  by  anaemia.  This  ansemia  may  be,  or  may 
not  be,  accompanied  by  leucocytosis.     Leucocytosis  occurs  more  fre- 

colon  before  the  fourth  or  fifth  month  of  foptal  life.  In  the  newly  bom  it  is  veiy  short. 
In  spite  of  this,  the  large  intestine  of  the  mature  foetus  is  lonf^er  in  proportion  than  that 
of  the  adult.  In  the  new-born  it  is  three  times,  in  the  adult  only  twice,  as  long  as  the 
body.  This  is  the  same  proportion  that  is  found  for  the  small  intestine,  this  being  iwdte 
times  as  long  as  the  body  in  the  newly  born,  eight  times  as  long  in  the  adult. 

The  ascending  colon  being  very  short,  the  surplus  of  length  belongs  to  the  descend- 
ing colon,  especially  to  the  sigmoid  flexure.  As  the  pelvis  is  very  narrow,  the  CTWt 
length  of  the  lower  part  of  the  lai^  intestine  causes  multiple  flexures  instead  of  the 
single  sigmoid  flexure  of  the  adult ;  consequently,  now  and  then  two  or  tJ^ree  flexores 
may  be  found  overlapping  and  compressing  each  other.  One  of  them  is  quite  often 
found  in  the  right  wide  of  the  pelvis,  and  not  at  all  as  an  anomaly,  as  Cruveilhier  and 
tSappey  thought.  Huguier  found  it  in  that  location  so  often  that  he  proposed  to  operate 
for  artificial  anus  on  the  right  side  in  small  infants. 

This  great  length  of  the  colon  and  the  multiplicity  of  its  flexures  retard  thensore- 
ment  of  the  intestinal  contents,  facilitate  the  absorption  of  fluids,  and  render  the  hecef 
solid.  Time  and  again  have  I  been  comi)elIed  to  manually  remove  hardened  fieoes  froo 
the  recta  of  babies  otherwise  normal  and  fed  exclusively  on  normal  breast  milk. 

'  A  Guide  to  the  Clinical  Exnminatum  of  the  Blood,  New  York,  1897,  p.  106. 

'  Op.  CI/.,  p.  280. 

'  Medietd  and  Surgiad  Report*  of  the  Boston  City  Hoiepittd,  1 S97. 
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qiiently  in  the  cases  with  splenic  tiinior  timii  in  those  without.  It  may 
be  due  tu  iiti  increase  of  any  or  all  oi"  the  varieties  of  white  corpuseles. 
The  specific  gravity  varies  with  the  amount  of  t)a'inoj;jlohiii.  Finally, 
there  is  nn  form  of  anjcmia  fiHmtl  in  rhaehitis  wliiclr  niay  not  Ik*  fonntl 
in  other  cniHlitiuns,  ami  no  iurm  <ff  aiuemia  fmiml  in  other  conditions 
which    may  not  he  found  in   rhaehitis." 

There  is  no  general  constitutional  disease  but  interferes  with  normal 
siinguinifieatiori.  The  condition  of  the  bhfod  is  iiatunilly  im|iaired  by 
ull  those  iliseases  which  alter  the  lymph  bodies  or  large  «rlands.  (Ireat 
tumefaction  td*  the  sph-en — not  in  ever\'  instance,  l>iit  <.»rten  ohscrveil  in 
rhaehitis,  sometimes  congestive  only^  frctpiently  hyjK*rplastic — will  always 
attcct  the  b1o<iil  and  may  result  in  leucmytosis.  This  may  he  quite  dan- 
gerous, though  it  he  not  made  nianitest  by  an  early  leuctM'ytluemic 
habitus.  Rha<'hitis,  in  my  experience,  was  several  times  complicattKl 
with  p^eudo-leucieniia.  Indceti,  those  frequent  eases  of  rhaehitis  which 
exhibit  nuiny  lymph  bodies  in  a  condition  of  swelling  and  hyj>erplasia 
ought  to  have  the  hh)iHl  cells  coimted  anrl  l>e  exatoincd  for  macro-, 
micro-,  and  poikilocytosis.  Tliesc  cases  will  improve  but  little,  if  at 
all,  with  iron.  Arsenic  does  better,  but,  best  of  all,  a  thorough  anti- 
rhachitical  treatment  with  projM-r  diet  and  jdiosphorus. 

^Ahuost  every  amemia  is  liable  to  increase  the  function  of  the  honf 
•mttrrow.  Thus,  aii'onling  to  E.  Neumann,'  pathological  hyperplasias 
and  an  occasional  leucicjuia  are  explained.  IJttcn  and  Otto  came  to 
the  same  conclusion  by  <'xperimental  research.  Indeed,  bone  marrow 
un<lergoes  a  lymphoid  change  in  all  si-rious  diseases.  How  much  nmre 
readily  with  such  an  altenition  take  phice  in  rhaehitis,  where  the  most 
I  perceptible  changes  atlcct  the  osseous  tissue  ! 

I       In  rhaehitis  the  heart  is  mostly  of  normal  size,  while  the  arteries  are 
■!&fge.     The  result  of  tliis  latter  conditi*ui  is  a  low  hlood  pressure,  par- 
ticularly in  distant    jiarts  and  where    u*irnuilly  tiie  circnlatiiui   lieeomes 
*sh)W.     Is  that  the  rra>on  *ir  one  of  the  reasons  why  hypenemia  sets  in 
in  the  epiphyses?      If  that  be  so,  a  very  moderate  irritant  flowing  in 

»the  circulation  ought  to  sufKee  to  get  up  the  whole  series  of  change 
constituting  what  we  C4ill  rhaehitis,  at  least  as  far  as  the  bones  are  eon- 
cerned.  In  it  we  have  to  deal  with  an  abnormally  increase<l  vasculari- 
/.iition  of  the  c>ssifying  tissues,  diminislied  ijr  abolislu'd  deposition  of 
lime,  or  even  softi*ning  of  parts  already  cal(ifit»<l,  and  that  exorbitant 
prolifenition,  through  augnn-ntation  of  epiphysi-al  and  sulqieriosteal  car- 
tilage cells,  t»f  the  ossifying  tissues.  Thus,  indeetl,  the  whole  rhachitieal 
prficess  should  he  calknl  physiological,  but  for  its  intensity  and  dunition 
sufficient  to  render  the  formation  of  bone  irregular. 

»  The  size  of  the  arteries  roulting  in  shu-kemMl  circulation  contributes 
also  to  the  swelling  of  the  vis<-ent,  [tre4lisposi*<l  as  tlieyare  by  the  succu- 
lence and  expansihility  (d' their  tissues  (liver,  sjdei'U,  tongue).     It  is  not, 

L'ries  alone  which  hius   that   result.     Irrall 
muscles 


P 


iduntary 


results  in  sluggishn<>ss  of  the  general  circulation  and  the  swelling  of 


viscrra. 


Tiu^  in-art,  being  of  fairly  norma!  size,  is  very  often  diagnosticated  as 
by[)ertrophieil.     This  apparent  hy|M'rtniphy  results  from  an  abnormal 
«  BfrL  klm.  Woch.,  1878,  p.  186. 
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shape  of  the  chest  wall  which  will  be  mentioned  below,  and  results  in 
compressing  the  respiratory  organs  and  imi>eding  the  circulation.  These 
are  sufficient  reasons  to  cause  a  hypertrophy  of  the  right  (and  left) 
ventricle. 

Respiration;  Tuhercidom. — Tuberculosis  is  a  frequent  complica- 
tion of  rhachitis  :  many  of  the  cases  of  tul)erculo6ia  of  the  bone  in  in- 
fancy and  childhood  are  met  with  in  rhachitical  children.  The  at  first 
active,  later  on  passive,  hypersBraia  of  rhachitical  bones,  mainly  of  the 
epiphyses,  predisposes  to  the  local  invasion  of  tubercle  bacilli  floating 
in  the  circulation.  In  the  lungs  the  disposition  is  as  marked.  In  the 
infant  the  sixth  and  seventh  ribs  have  long  cartilages ;  the  eighth,  ninth, 
and  tenth  do  not  touch  the  sternum  at  all ;  the  rios  are  soft,  influenced 
by  dorsal  decubitus,  by  the  pressure  of  the  arms  and  of  the  atmosphere, 
and  by  the  constant  traction  of  the  diaphragm,  which  is  without  a  solid 
support.  Thus  the  chest  is  narrow,  the  chest  wall  not  elastic,  and, 
moreover,  encroached  ujwn  by  the  large  abdomen  and  the  frequently 
deformed  clavicle.  Besides,  the  muscles  are  feeble,  and  respiratioo 
impeded  for  all  these  mechanical  and  physiological  reasons,  to  which 
is  added  the  sensitiveness  of  the  periostea. 

The  insufficiency  of  respiration,  the  non-expansion  of  the  lungs, 
and  the  obstruction  of  circulation  lead  to  bronchial  hypersemia  and 
bronchitis  in  all  its  forms,  also  to  mediastinal  adenitis,  and  enhance 
the  opportunities  for  microbic  invasion.  The  universal  effect  of  the 
above  described  conditions  renders  the  tuberculosis  of  the  rhachitical 
infant  more  general  and  not  confined  to  a  special  (upper)  lobe.  Not 
infrequently  the  lower  lobes,  corresponding  with  the  most  compressible 
part  of  the  chest  wall,  are  pre-eminently  affected  and  filled  with  extensive 
caseous  deposits.  Nor  is  the  hilus  a  very  frequent  point  of  selection. 
All  this  makes  the  diagnosis  of  such  a  tuberculosis  from  chronic  capil- 
lary bronchitis  a  difficult  task.  Sometimes  the  persistency  of  rftles  in 
a  certain  locality,  while  those  of  others  change,  is  the  only  reliable 
symptom. 

Otherwise,  the  usual  forms  of  catarrh  and  inflammation  of  the  respm- 
tory  organs  should  not  be  classed  as  complications  of  rhachitis.  From 
what  has  been  said,  they  are  easily  understood  to  be  the  direct  results 
of  the  physiological  and  mechanical  effects  of  the  changes  worked  by  the 
rhachitical  process.  The  same  may  be  said  of  anomalies  of  the  lymph 
bodies.  The  swelling  of  the  mediastinal  "glands"  found  in  rhachitis 
depends  on  the  morbid  changes  of  the  intrathoracic  organs  ;  that  of  the 
lymph  bodies  of  the  neck  on  the  irritation  brought  about  by  nasal  and 
pharyngeal  catarrh  and  by  eczema  of  the  head  and  face ;  that  of  the 
mesenteric  lymph  bodies  on  the  hypersemia  and  hyperplasia  folloAving 
diarrhceal  diseases.  Uncomplicated  rhachitis — that  is,  a  rhachitis  not 
attended  by  local  irritation  of  the  integuments,  either  mucous  or  epider- 
mal— has  no  tumefaction  of  lymph  bodies. 

The  Skin. — The  external  integument,  the  skin,  suffers  from  rhachitis 
to  a  certain  extent.  It  is  mostly  pale,  in  accordance  with  general 
ansemia  and  that  previous  ill-nutrition  which  is  sometimes  brought  on  by, 
or  attended  with,  respiratory  or  digestive  disorders.  Some  of  the 
changes  of  the  skin  have  been  mentioned  in  connection  with  craniotabes ; 
here  it  is  thin,  with  large  veins  and  copious  perspiration.     With  the 
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alter  miliaria  and  other  eruption?*  depemling  on  perspiration — eczema, 
for  instanre — are  observed.  Those  who  become  rbacliitieul  after  pro- 
dromal re.vpiratiirv  or  digestive  diseases  are  liable  to  hav<'adry,  desipia- 
mating  skin.  Aetite  lie-hen  is  not  uuconunon,  and  prnritud  is  very  annoy- 
ing in  occasional  cases* 

I  mentionefl  y/;W/*om/,  Is  there  anything  deserving  that  nanie?  In 
the  iotant,  amemia  witJi  goml  weight,  niiiscular  inactivity  witli  rotumlity, 
copious  perspiration  mainly  of  the  oecipnt,  later  on  insomnia  and  rest- 

^B  Icssness,  are  not  prodronii  ;  they  are  themselves  symptoms  nf  rliaehitis. 

^f  Kor  is  it  permissible  to  speak  of  digestive  or  respiratory  disorders  as 
pn.Kiromi,  Iteeanse  there  are  more  such  ailments  without  than  with  con- 
ticcutive  rhaehitis.  Whenever  the  latter  follows  them,  they  ought  to  be 
considered  as  co-ojx^nitive  ciuises. 

Acute  Rhaehitis ;  Scurvy . — Is  there  anytiiing  like  **  acute  rhachit}»-^  f 
Cases  developing  within  a  few  weeks,  sometimes  with  elevation  of  tem- 
perature, with  much  j»ain  over  tlie  ribs,  long  bones,  and  mainly  over 
epi|)hyses,  with  rajiidly  increasing  paleness  and  tumefaction  of  ttii-  spleen, 
ktleservc  tlie  name. 

Such  cases  have  been  described,  and  I  have  seen  thcnn,  lliough  their 
lnumlKT  is  rather  scarce  compared  with  the  k^gion  ot*  chronic  cases  ob- 
Hcrvetl  in  any  extensive  practice.  Many  of  them  may  have  lieen  erro- 
neously diagnosticated,  however,  where  the  condition  was  one  of  "  scurvy  " 
— Barlow's  disease.  In  connection  with  *>ucli  doulits  three  questions 
ought  to  be  answered,  the  first  of  which  is  :  Is  there  sui'h  a  tiling  as 
acute  rhaehitis?  the  second  :  Is  there  a  cowjj/iVrf^/o?f  of  rhaehitis,  chronic 
or  acute,  wiih  seiu-vt/  ?  and  the  thirtl :  Is  infantile  Hcnrvif  an  independent 
disease  or  in  every  case  foumlnf  on  rhavhitifif  The  firht  fjuestion  I  did 
not  hesitate  to  answer  affirmatively.  The  second  may  be  answered  by 
a  very  few  historical  facts,  if  not  by  per-^imal  ex|icrieoce.  In  Vol.  46 
of  tlie  I>ictiotitiait('  fles  Sc.  jnah,  IH'JO,  art.  **  Ilhachiti>,"  Jean  Baptiste 

IMonttalcon  discusses  the  "  relations  existing  between  rhaehitis  and 
•*cnrvy,"  and,  after  having  quoted  a  case  of  Portal's  of  "scorbutic 
rhachiti*,^'  describes  painful  tumefaction  of  femur  and  tibia,  with 
eccliymoscs  and  swelled  gums.  He  adds  :  *'  In  other  cases,  which  are 
rare,  however,  such  a  c(>m])lieation  of  rhachitii»  and  scurvy  has  been 
noticed." 

I       After  descriliing  some  cases  of  un<loiibted  rliaehitis,  I.  (>.  L.  Mocllef 
publishe<l '  that  of  a  hitherto  healthy  child  in  a  welI-tr»-(Io  family  that 
was  nursed  until  teeth  came.     During  a  cold  and  rainy  season  there 
apiK'an-^l  pain  abnut  the  right  ankle-  and  km-f-andthe  h*ft  ankIe-J4<ints. 
Afterward  a  nundter  nf  epiphyses  exliibitf<l   marked  swelling,  and   the 
baby  becanu*  pale  and  flabby.     Tluis  far,  the  description  of  rhai-hitis  is 
^  clear.     Afterward   there    apjunre*!   fcchym4>ses  on    the   tibia,  and   the 
Hgums,  mainly  the  upper,  l)eeame  scorbutic,  bled,  and  swelled  so  as  to 
^"  cover  the  teeth,     Tlie  gums  covering  the  alveolar  pmces.ses  where  there 
were  no  teeth  participated   in  the  pr«K»ess.     Lemon-juice  an<l  vegetable 
^  diet  caused  th«'  jiatieut  to  rwover  ni}>idly.      No  doubt  this  was  a  t^^se  of 
Bseurvy  at^er  it  had  been  one  of  rhaehitis.     That  is,  what  Mwller  calls 
it,  both  "acute  rhaehitis"  and  *' scurvy.'*     The  same  observation  wa.s 
made  and  the  same  name  given  by  R.  Foerster  *  and  by  C'headle,  who 
»  Kvnitfab.  med,  Jahrb.,  vol.  i.,  1859,  p,  377.  *Jahrh./.  Kinderh,,  1868. 
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published  "three  cases  of  scurvy   supervening   in   rickets  in  young 

The  problem  whether  infantile  scurvy  is  always  complicated  widi  or 
depending  on  rhachitis  would  be  solved  at  once  if  there  were  a  single 
case  of  scurvy  in  which  symptoms  of  rhachitis  were  absolutely  absent. 
The,  according  to  him,  conclusive  case  of  Baginsky,*  is,  however,  not 
of  that  order.  The  baby  was  a  year  old  when  it  was  taken  sick  and 
died.  Round  the  subperiosteal  hemorrhages  the  recent  ossification  was 
found  to  be  normal,  and  not  of  the  low  rhachitical  character.  But  the 
remark  added  at  another  place  of  the  report  excluding  only  "marked" 
traces  of  rhachitis  renders  the  conclusiveness  of  the  observation  doubtful 

From  my  own  observations  of  Barlow's  disease,  altogether  about  40 
cases,  I  have  arrived  at  the  following  conclusions  : 

Scurvy  is  often  observed  in  mildly  or  thoroughly  rhachitical  babies; 
scurvy  and  rhachitis  are  met  with  at  an  early  time  ;  my  youngest  case 
of  scurvy  was  six  weeks  old.  The  presence  of  teeth  is  not  a  condUio 
sine  gud  non  at  all  in  scurvy.  Both  scurvy  and  rhachitis  are  found 
after  improper  foods  have  been  given  a  long  time.  Cow's  milk,  steril- 
ized, when  used  as  exclusive  food,  is  emphatically  a  frequent  cause  of 
either  or  both.  Both  are  complicated  with  pain.  Both  occur  in  all 
walks  of  life — rhachitis  undoubtedly  more  amongst  the  jKwr ;  scurvy, 
according  to  my  observation  and  that  of  many  others,  most  frequently 
amongst  the  well-to-do,  who  can  afford  to  spend  their  money  and  their 
infants'  health  on  proprietary  foods.  In  both  diseases  the  spleen  may 
be  found  enlarged. 

Scurvy  appears  not  quite  rarely,  certainly  more  frequently  than 
rhachitis,  after  the  termination  of  the  second  year.  Still,  most  of  the 
cases  belong  to  an  earlier  |)eriod.  Some  undoubtedly  were  obsen'ed  in 
such  as  never  had  any  rhachitis  ;  they  were  principally  those  who  had 
been  raised,  when  two  and  more  years  old,  on  an  exclusive  diet  of 
sterilized  milk.  It  is  not  the  epiphyses  (in  very  rare  instances  a  joint), 
but  the  diaphyses,  which  are  affected.  There  are  subperiosteal  hemor- 
rhages (and  pain)  in  the  lower  and  (or)  upper  extremities,  also  on  the 
sternal  ends  of  the  ribs,  possibly  on  scapula  and  cranium,  frequently  on 
the  maxillae,  in  the  orbit,  eyelids,  skin,  and  subcutaneous  tissue,  mucoifi 
membranes,  into  the  intestinal  and  the  urinary  tracts,  and  into  the 
muscles.  Rarely  suppuration  takes  place  into  the  joint,  or  a  separation 
between  diaphysis  and  epiphysis  in  scurvy,  never  in  rhachitis. 

Thus  it  appears  that  Barlow  was  right  as  early  as  1883  when  he 
claimed  that  there  are  too  many  essential  symptoms  belonging  to  scurvy 
exclusively,  and  that  the  relations  of  rhachitis  to  it  are  frequent,  but 
variable,  and  that  sometimes  there  are  none. 

PoBtal  Rhachitis. — A  certain  number  of  babies  are  bom  while 
rhachitis  is  running  its  course  or  after  it  has  completed  it.  In  that  respect 
the  opinions  of  authors  are  very  much  divided.  Foetal  rhachitis  was 
declared  rare  by  Virchow  and  by  Hitter ;  on  the  other  hand,  frequent 
by  Kassowitz  and  by  Unruh ;  Schwartz  (l887)  claims  that  400  out  of 
500  babies  born  in  Breisky's  clinic  were  rhachitical.  The  cause  of  these 
discrepancies  must  be  sought  in  the  fact  that  writers  are  not  unanimous 
in  their  opinions  as  to  their  cases.     They  are  not  alike.     Such  as  I  hav« 

'  Lancet,  Nov.  16,  1882.  '  Beti.  klin.  Woduy  April  12,  1897. 
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1  were  decidedly  cases  of  rhachitis  in  wliieli  formerly  noniuil  bone 
become  diseased.     A  small  numhor  of  otluTs  Imvc  been  dt'S(.TiI>ed 
in  whirh  \\\e  ossetnis  system  was  thnronj^lily  dt'calciticd,  wlrcrc  torsions 
of  limb  mid  fractures  (if  bones  were  fuiiiid  in  a  Ijirj^e  niinihcr  of  phices, 
wbieli  nndoiibtcdly  were  the  rcsnlt  of  ini[MM'(ect  ostetfji-enesi.-.,  such  as  Still- 
ing' tifseribfd  in  1889.     E.  Kaufmann,  in  liis  investi^jtions  on  tbe  ''so- 
called  fietiil  rhaehitis"  (Berlin,  lHt*2),  removes  fa?tal  rlmdiitis  altogether 
from  what  is  called  rhaehitis  in  after  life.     The  cases  thus  far  reported 
have  a  common  basis — that  is,  deteetive  ossification.     He  distinguishes 
three  varieties — the  malaeie^  hypoplastic,  antl  the  liyjicrplaBtic.     In  the 
I  first  cartilage  remains  have  become  soft  ;  in   the  second  growth  is  inter- 
^ruptetl,  arrested  ;  in  the  tliird  growth  is  lively  but  iiuvrdinate.    The  final 
DUteome  of  the  proeess  depends  on  the  perio<l  of  its  starting.     When 
^this  takes  places  late  the  fa»tus  may  live  witli  more  or  le,>^s  ileformity  of 
head,   trunk,  or  limits,  and  more  or   less  rhunage   to   intelligence,     O. 
Lubarsch^  collected  21  cases.     Some  n\^  them  wrre  idiotic,  som**  not  at 
all.      Extremities  were  straight  or  curved  ttr  shortened  ;  s<"xual  orgtins, 
infantile  or  fully  devehvped.     S»nu'  cases  were  hcrerhtary.     The  skeleton 
.Was  often  iniUntile,  the  bone-forming  c:irtilagc  {K'rsiste<l,  and  was  some- 
Itimes  present  in  small  quantities  only.     Normal  4>ssil1cation  that  would 
take  place  in  this  small  amount  of  curtilage  at  any  time — for  instance, 
at  the  base  of  the  skull — wixihl  rctluce  the  length  i>f  the  latter,     testifi- 
cation taking  place  ]>reniaturcly  in  fully  dcvelo|K.Hl  bone-forming  cartilage 
in  the  siime  place  wuuld  have  a  similar  effect.      If  during  f<ctal  life,  it 
would  cripple  the  base    of  the    brain  by  shoileuing  the  base   of  the 
skull.     In  this  way  the  different  forms  of  "  iTctinistic,"  "cretinoid," 
and  "cretin"  conditions  (Yirchow)  would  deiiend  either  on  the  anutunt 
^  of  the  bone-forming  ciirtilage  <tr  on  the  {icriod  of  its  ehauging  into  bone, 
for  on  both.     The  sjime  changes  when  taking  place  in  the  fu'tal  vertebral 
column  and  in  tin-  extremities  or  in  the  pelvis  would  have  the  same 
effect.     They  remain  short  and  become  clumsy  or  (h  tbrnu-d. 
I       The  malacic  form  is  probably  the  one  which  exists  in  a  few  eases  of 
^unusual  rarity  of  f<etal  rhaehitis  which  are  described  as  something  abso- 
lutely different  from  all  other  forms.     The  hypoplastic  mabuitrition  of 
the  cartilage  (**  chondro-tlystrophia  ")  is  represented  in  dwarfism  with  its 
persistence  of  all  cartilage,  ami  when  the  thyroid  gland  is  inactive  or 
^absent  at  the  same   time,   in   "congenital    myxiedema."      The  hyper- 
*  plastic    chondro-dystrophiu   resulting  in   premature  ossificiition   of  the 
basis  cranii  and  shtirtening  of  the  base  of  the  brain,  with  retraction  of 
the  vomer  and  root  of  the  my^^a  and  with  Hat  |jalatc,  with  ur  without  the 
co-operative  influence  of  an  entlemi<'  miasm,  and   with  or  without  the 
absence  of  thyroid   fuuctiiui,  terminates   in   cretiuistu  com|klieuted  with 
more  or  less  dwarfism.      From  this  jioiut  of  view  the  cases  nf  Siegfried 
Mullcr-  au<l  John  Thoms<:>n  lose  their  mysterious  liHik  andgjiin  in  inter- 
,  est.     Midler  dcsttribes  a  case  in  whi4'h  the  proliferation  of  cartdage 
I  rendered  the  periosteum  atrophic,  therein'  crippling  the  afler-gn>wth 
of  the  bone,  and  au(»thcr  ci\M'  iu  wliieb,  i-ice  vtrad^  the  cjirtilage  was  ren« 
dcred  atrophic  by  the  proliferating  periosteum  (ftetal  chondro-malacia). 

I  '  Rt-xvltx  of  Qentrnl  EthJofftt  tn  (he  DufraneJi  of  Mnn  and  ylriimfi/*,  Wiesbaden,  lft96. 

'  ^  Periosteal  Aplasia  witli  <  >sleop(\tliyr(jsis  under  tlie  guise  of  so  ovllwl  Fcpial  Rhnchitifl, 

Mumch,  1893. 


940  RHACHITIS. 

His  case  was  a  twin  whose  brother  was  healthy.  Klein's  case,  quoted 
by  Miiller,  was  of  the  same  nature.  Porak  had  the  case  of  a  mother 
and  child  ;  Kaufmann,  one  that  resulted  from  incest  between  brother  and 
sister. 

John  Thomson^  published  a  "Note  on  Three  Living  Cases  of 
Achondroplasia  ("chondro-dystrophia  foetal  is,  or  so-called  foetafrhachitis).'' 
His  cases  were  those  of  a  boy  of  five  and  of  two  men  of  thirty-nine  and 
thirty-six  years,  all  the  other  members  of  whose  &milies  were  well. 
What  I  tried  to  classify  above  he  briefly  defines  as  "  absence,  arrest,  or 
perversion  of  the  normal."  In  his  cases  "  those  bones  which  are  formed 
entirely  in  membrane,  and  those  which,  though  formed  in  cartilages, 
remain  altogether  or  mainly  cartilaginous  till  a  late  period  of  intra- 
uterine life,  and  found  quite  normal  in  size ''  (apper  part  of  cranium, 
neck,  trunk,  clavicle,  scapula,  sternum,  spine,  carpal  and  tarsal  bones); 
"those  depending  on  endochondrial  ossification  for  their  growth  in 
utero  are  awarfed "  (base  and  skull,  ribs,  pelvis,  the  long  bones  of  the 
limbs). 

Bhachitis  Tarda. — ^There  are  exceptional  cases  in  which  rhachitis 
persists  very  long  and  appears  late.  These  have  been  called  retarded— 
rhachitis  tarda.  Recovery  in  the  usual  run  of  cases  may  be  late  and 
ossification  very  much  delayed.  The  large  fontanelle  may  persist  open 
to  the  tenth  year  and  longer ;  the  temporary  teeth  may  remain  beyond 
the  usual  period,  and  when  they  fall  out  they  are  not  replaced  in  due  time. 
Some  children  could  not  walk  because  of  the  softness  of  their  bones 
until  they  were  eight  or  ten  years  old,  or  in  otherwise  healthy  children 
rhachitis  will  break  out  in  advanced  age,  bones  soften,  knock-knee  make 
its  appearance.  Some  such  cases  have  been  claimed  as  osteomalacia,  if, 
indeed,  it  is  possible  to  differentiate  this  from  rhachitis  except  through 
the  fact  that  it  appears  in  the  fully  developed ;  rhachitis,  however,  in  the 
growing  bone.  At  no  age  should  we  expect  all  of  the  possible  symp- 
toms of  rhachitis  to  occur  together  and  uniformly.  Rehn  noticed  at 
an  advanced  age  softening  of  diaphyses,  with  but  little  epiphyseal  swell- 
ing. Biedert  the  same,  together  with  softening  of  ribs  and  the  epi- 
physes. Local  softening  has  been  principally  observed  in  the  neck  of 
the  femur.  A  girl  of  fifteen,  who  complained  since  her  third  year,  had 
a  prominence  and  elevation  of  the  trochanter  (J.  Schulz).  Deformities 
of  the  same  neighborhood  were  noticed  by  E.  Miiller  in  adolescents  of 
sixteen,  seventeen,  eighteen,  nineteen  years.  Bilateral  rhachitical  cun'a- 
ture  of  the  neck  of  tne  femur  was  noticed  in  a  boy  of  fifteen,  with  reel- 
ing gait,  by  Rotter.  Royal  Whitman  has  4  cases,*  in  boys  of  fifteen, 
sixteen,  seventeen,  eleven  years,  of  bending  of  the  neck  of  the  femur. 
He  accuses  rapid  growth,  overwork,  standing  up,  and  carrying  loads  as 
predisposing  causes.  B.  Farquhar  Curtis  published  a  similar  case  in  » 
boy  of  seventeen,  who,  without  other  marks  of  rhachitis,  had  compkined 
for  fifteen  months  of  pain  in  the  right  knee  and  two  months  of  walking 
lame.  The  right  lower  extremity  was  shorter  (rhachitical  limbs  remain 
short  after  recover^'),  the  hips  stiff,  and  flexion  painful.  When  an  opera- 
tion was  made  the  bone  was  simply  found  bent,  not  tubercular. 

In  such  cases  we  ought  not  to  forget  that  in  many  instances  of  early 
rhachitis  the  femoral  neck  is  often  distorted  by  rhachitis,  and  that  the 
'  Edinburgh  Med.  Joiim.t  June,  1893. 
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Ossification  uf  the  head  and  neck  down  to  the  trochanter  is  very  slow  in 
beiu^  completed. 

Diagnosis. — The  diagno.sis  of  rhachitis  is  easy  where  a  number  of  its 
&ym[)tonis  arc  met  with  srmuUaneonsly  ;  wficn  but  a  tow,  it  may  rctjuire 
some  time  to  become  positive.  Among  t}ie  earliest  symptoms  are — 
pallor  of  (he  iutegnments ;  insomnia  and  restlessness  during  nie:hts ; 
IH'rspiitition,  mainly  of  tlie  head  ;  muscular  debility  ;  const i pa ti<m, 
i>c^inninir  between  the  fifth  and  eijjhth  weeks  of  lift-,  often  with  a  placid 
kind  of  indolence;  ))rominent  frontal  tubcni  ;  eraniotaliic  spot8  on  the 
I>aricta!  btnics  mostly  (posteriorly),  also  on  the  occipital,  tojjether  with 
widening  of  the  sutures  and  }mtency  of  the  fontanelU's;  falling  out  of 
the  hair  on  the  occiput,  which  feels  unduly  hotj  sensitiveness  of  the 
ribs  when  they  are  touched,  or  an  outcry  when  the  bal*y  is  raised  from 
its  couch  ;  swelling  (sometimes  painful  on  touch)  of  the  epiphyses  of 
ulna,  radius,  femur  (the  two  latter,  however,  are  lar^yrc  normally),  tibia 
(and  fibula),  also  of  the  insertion  of  the  ribs  ;  the  curvatuivs  of  tibia, 
femur,  or  arm  which  were  described  above  ;  early  l>ronc!naI  catarrh, 
pirticularly  when  p«.'rsistent  without  an  apparent  i-ause ;  late  or  irrejjular 
teething ;  the  swelling  of  the  spleen,  which  nuiy  be  distinctly  felt  below 
the  edgt*  of  the  ribs — they  are  all,  some  p>sitive,  some  [jrobable,  symp- 

»loms  of  rhachitis. 
'      Scolioftift   in   the  rhachitical   infant    is   appan'nt  only,  and   depends 
on  muscular  debility,  like  hfphof<i.H^  which  when  rhachitical  oidy  is  in 
^jthe  young  recognizwl  by  its  disap|H'aranee  when  the  baby  is  supfborted 
By  chest  and  heels.      Congenit<tf  diMfocalion  of  the  hip  would  show  the 
^ead  of  the  femur  luxated.     It  should  be  remembered,  however,  that 
scoliosis  and  a  moderate  (not  angular)  kyphosis  may  result  from  rhachi- 
lis  atU'r  recovery  of  the  btmes  ;  also  that  rhachitis  may  complicate  other 
causes  of  the  ab<vve  anomalies.     The  eurvatiti-rs  of  the  long  bones  are 
quite  characteristic.     If  i  hey  be  combined  with  swellings,  the  latter  belong 
^>  the  epiphyses,  and  aiv  not  to  be  compared  with  the  gumnuitous  ptTiosteal 
■rregularities  sometimes  noticed  in  fii/phiiift.     The  latter  are  steep,  circular, 
B^r  spindle-shaped, and  sometimes  the  adjacent  soft  parts  aix?  a'd<niatous. 
B     Still,  rhachitis  and  syphilis  may  be   found  together.     In  botli  the 
localitii's  of  active  gn^wth  are  atfected  ;  in  both  the  transjiortation  of 
cah^ifying   cartilage  into   bone  is  arrest4'd  ;  an4l  in   laith  there  is  tunple 
proliferation  of  cartilage  cells.     The  periepiphyseal  lines  of  the  extrem- 
ities suifer  in  both.     Disruption  between  epiphysis  and  diapliysis  (more 
in  the  upper  end  of  the  hunu^rus  than  in  other  hi«ditiesj  and  sup|>u- 
rati<m  of  the  joints  may  take  place   in  syphilis,  but   not   in  rhachitis. 
Ch'oniofahtA  is   characteristic    for    rhachitis ;    io  hereditary  <iyjihilis  the 
cranium  is  rarely  affected,  and  mostly  at  a  lat<'r  j>eriod,  and  the  changes 
are  granulomatii,  mostly  on   the  parietall  bones.     Altogether,  most  l>one 
symptoms  of  syphilis  are  earlier  than  those  of  rhychitis,  unless  the  latter 

t  congenital,  and  exhibit  short  and  thick  bones  and  some  deformities 
epiphyses  and  of  tlionix.  Syphilitie  ostcoeiHiudritis  is  DOtic<'d  four 
five  weeks  after  tiirtli,  with  characteristic  changes  in  the  skin  which 
'  not  found  in  rhachitis. 

The  fcctk  arc  defective  both  in  rluK-hitis  and  in  syphilis — the  tem- 
porary in  the  former,  the  permanent  more  in  the  latter.  The  particulars 
.of  this  difference  have  been  mentiruied  above. 
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Genuine  hydrocephalus  and  rhachitical  hydrocephalus  maj  be  diag- 
nosticated from  one  another  in  most  instances.  lia  some  cases  this  is 
difficult,  for  the  patent  fontanelles  and  sutures  will  be  met  with  in  both 
forms,  as  also  sometimes  in  the  presence  of  tumors.  It  is  easy  when 
there  is  a  history  of  previous  rhachitis.  The  deposits  on  the  forehead, 
the  presence  sometimes  of  characteristic  cranial  defects  with  steep  edges 
in  the  middle  part  of  the  bones,  and  of  laryngismus  stridulus,  whLh 
is  rare  in  genuine  hydrocephalus,  the  condition  of  the  thickened  epi- 
physes and  the  curvatures  of  the  diaphyses,  are  our  guides.  Duriof 
the  first  stages  of  rhachitical  hydrocephalus  the  intellect  is  not  disturbei 
The  hydrocephalic  head  of  rhachitis  is  rather  spherical ;  that  of  genu- 
ine hydrocephalus,  when  external,  Ls  often  so  bulging  laterally  that  it 
appears  flat  on  top ;  when  external,  bulging  upward  and  even  conical 
or  pointed.  In  the  latter  two  forms  the  face  is  comparatively  small  at 
an  early  period,  and  the  intellect  impaired.  Hebetude,  idiocy,  paralysis 
are  more  easily  found  in  the  genuine  form,  though  they  be  not  absent 
in  some  rhachitical  cases.  In  the  former  the  orbit  is  soon  depressed  and 
ocular  symptoms  more  prominent.  Choked  disk  and  other  pressure 
symptoms  are  met  with  early.  The  fontanel le  pulse  and  the  systolic 
murmur  disappear  soon,  while  in  rhachitical  hydrocephalus  they  are  apt 
to  remain  a  long  time.  Still,  there  are  cases  in  which  the  diagnosis  may 
become  very  difficult  indeed.  It  is  desirable,  however,  to  come  to  a 
conclusion  very  soon,  for  a  rhachitical  hydrocephalus  is  by  no  means 
unpromising.  Many  cases  get  altogether  well,  and  proportionately  veiy 
few  carry  their  calamity  into  the  second  decade.  In  many  the  combi- 
nation of  phosphorus  with  judicious  punctures  proves  efficient.  Lumbar 
puncture,  however,  as  a  means  of  diagnosis  does  not  answer  readily,  for 
the  strength  of  the  current  through  the  exploring  needle  does  not 
correspond  with  the  amount  of  fluid  (which  is  liable  to  be  less  in  rhachi- 
tis than  in  genuine  hydrocephalus)  contained  in  the  cerebral  cavity.  As 
a  therapeutic  agent,  repeated  lumbar  punctures,  each  of  which  should 
not  remove  more  than  a  few  drachms,  may  be  found  serviceable,  while 
the  rhachitical  condition,  both  the  general  and  the  local,  is  being  corrected 
by  antirhachitical  treatment. 

The  epiphynUiii  of  rhachitis  is  a  frequent  cause  of  what  Is  called 
"  growing  pain."  For  diagnostic  purposes  it  is  advisable  to  remember 
that  this  term  is  used  for  a  number  of  different  conditions.  MN'algia 
from  fatigue,  located  near  the  knees  and  ankles,  or  connected  with  incip- 
ient fevers,  or  auto-infection ;  diseases  of  joints  and  bones  other  than 
rhachitical  ;  acute  or  subacute  articular  rheumatism,  which  is  much  more 
frequent  in  infancy  than  many  will  still  admit ;  dull  pain  depending  on 
coxitis  or  pericoxitis ;  neuroses  round  the  joints,  which,  though  not  com- 
mon, are  met  with  in  children — they  all  suggest  and  give  rise  to  Ae 
diagnosis  of  "  growing  pain."  If  it  be  localized  in  the  epiphyses  and 
connected  with  other  symptoms  of  rhachitis,  the  exact  etiological  diag^ 
nosis  suggests  itself  very  readily,  together  with  its  indications. 

The  pain  of  rhachitical  epiphysitis  may  be  very  severe.  When  it 
is  combined  with  periosteal  sensitiveness  and  some  periosteal  swelling  a 
careful  examination  only,  in  some  cases,  will  secure  the  diagnosis  from 
(gonorrho?al  or  other)  arthritis  and  from  osteomyelitis. 

Prognosis. — The  prognosis  depends  on  the  organs  or  tissues  affected 
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and  ttieir  number,  ami  the  Hiow  or  rapul  course  of  the  development 
of  the  symptoms.  Sp>ntaneous  rocovrry  \<  not  unusual,  mainly  undrr 
the  influemv  of  fair  hygienic  omditions.  Wiirn  llie  btmes  are  uiostly 
aftit'ted  the  epiphyses  may  remain  thiekenetl,  and  curvatures  may 
be  visible  througli  life,  liut,  unless  they  1m>  very  had,  th4'y  will  partly 
disa|)pear  durinof  the  progress  cd'  growth.  A  rhaeliitiml  jielvis  may 
beeume  dangerous  during  parturition.  When  the  diagnosis  is  made 
early  the  prognosis  is  good,  even  when  anaemia  and  dystrophy  are  marked. 
Symptoms  belonging  to  the  nervous  system  may  prove  dangerous,  a 
swingle  eonvnlsion  may  cause  jHTnianent  cerebral  h'sions  ;  laryngismus 
may  be  the  cause  of  stiddeu  death  ;  hyfteriemtaof  the  skull  and  meninges 
may  lead  to  meuiugeal  efl'usion  and  liydroceptialus  ;  a  rhaehilieal  chest 
to  atelectasis,  bronchial  catarrh,  broncho-pneumonra,  and  mediastinal 
adenitis.  Complication  with  tuberculosis  isuot  tmeommon  for  that  very 
i-eason.  The  general  healtli  is  always  sutl'ering  through  the  first  months 
of  rhaehitis  ;  that  is  why  every  disease,  and  mainly  iideclious  diseases, 
run  a  gniver  course  in  rhaehitieai  patients.  Still,  with  ail  these  possi- 
bilities, the  general  prognosis  in  the  vast  majority  of  case.s  of  rhaehitis 
is  favorable. 

Prevention  and  Treatment. — As  no  one  cause  can  as  yet  be 
charged  with  producing  rhaehitis,  prevention  has  to  cover  many  points. 
Parental  syphilis,  ana-uiiaj  or  tubercul(»sis  yields  mori'  indii-atious  than 
it  is  always  |Hissible  to  fulfil.  When  discovered  in  the  newly  Iwrn  it 
should  be  met  at  once.  Amemia  or  rhaehitis  in  llie  infant,  based  upon 
parental  syphilis,  rccpiins  nu'rcin-y,  not  inm — the  latter  as  adjuvant  only 
if  at  all.  Attention  should  be  juiid  to  general  hygiene.  More  can  be 
aeconiiilished  by  furnishing  gocnl  air  than  by  any  other  means.  The  air 
of  tlie  winter  is  no  contraindication  lo  ke*'pingwimhHvs  ojM^n  ati<l  taking 
the  young  baity  out  as  long  as  there  is  fit  cctyering  to  be  had.  Sea-air 
i-i  prefiTaiilc  as  long  as  tlicre  is  no  contraindication — for  instance,  in  the 
condition  nf  the  rcspimtury  organs. 

Sojourning  in  the  country  is  beneficial  only  when  the  rhaehitieai 
infant  is  not  locked  up  in  the  house.  Sea-air.  together  with  sea-bathing, 
warm,  cool,  or  cold  aeconling  to  age,  condition,  and  training,  is  an 
excellent  preventive  or  curative  measure.  Englancl  commenced  that 
|(i*actice  on  a  large  scale  in  175U;  Italy,  France,  Germany,  Araerica^ — 
these  last  twenty  years  oidy.  The  sea-lmspitals  have  done  an  imnn-nse 
amount  of  good.  To  eradicate  rhaehitis,  however,  the  cliildren  nmst  be 
kept  on  tlie  sliore  for  years.  In  America  we  are  always  too  much  in  a 
hurry,  and  cx]>ect  the  benefits  of  heaven  and  earth  in  a  particle  of  a 
season.  Wlim  no  seashore  is  accessible,  th<'  bathing  in  salt  water,  with 
friction,  massijgc,  occasionally  with  <'Iectricity,  may  be  done  at  home. 
When  eczema  is  causi-d  iiy  it  the  salt-water  treatment  should  be  dis- 
continued. 

Plenty  of  air  by  day  an<I  by  night,  coupled  with  jMH)r  food,  is  still 
.safer  than  the  best  possible  food  with  liad  air.  (Vmiby'ti  saying  that 
rhaehitis  gets  access  through  the  stomach,  not  through  the  skin  i>r  lungs, 
re<]nires  a  gocnl  deal  of  nuKlilication,  Still,  the  nature  of  the  food  is 
highly  important.  Lactation  must  not  be  rontinuc<l  f)cvondthc  ajifx-ar- 
anee  of  two  or  four  teeth.  A  wct-nnrse  should  m>t  be  too  young  nor 
too  old.     An  apparently  proper  age  of  even  mother  or  wet-nurse  does 
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not  always  exclude  the  possibility  of  a  breast-fed  baby  becoming  rha- 
chitic.  In  such  case  a  well-selected  artificial  food  is  preferable  to  breast 
milk.  Pure  cow's  milk,  no  matter  whether  raw  or  boiled,  is  harmfal. 
Artificial  foods  must  be  well  selected  and  watched.  The  absence  of 
pathogenic  germs  from  them  is  not  the  only  safeguard.  Even  Rotch's 
"  modified  milk "  and  Gartner's  "  fat  milk  "  do  not  protect  against 
rhachitis,  though  they  may  be  fairly  proof  against  microbes.  The  addi- 
tion at  an  early  date  of  cereal  decoctions  (barley,  oatmeal)  and  of  animal 
broths  renders  all  the  known  milk  preparations  safer  and  more  whole- 
some. Too  large  percentages  of  starch  in  the  foods  of  young  infants  sboald 
be  avoided.  A  small  quantity,  however,  is  assimilated  by  the  newly 
born.  The  addition  of  fat  is  not  always  a  protection  against  rhachito, 
and  may  easily  be  overdone.  Diarrhoea,  dyspepsia  from  whatever  cause, 
and  constipation  should  be  corrected,  and  the  warning,  often  expressed 
by  me  and  urged  by  Comby,  should  not  be  forgotten — that  over-alimentB- 
tion  is  at  least  as  dangerous  as  under-ali mentation.  That  the  skin  re- 
quires intelligent  attention  was  suggested  above.  Whether  a  bath  shoold 
be  given  immediately  after  birth  and  continued  regularly  during  the  first 
weeks  ought  to  depend  on  the  nature  of  the  individual  case.  As  a  gen- 
eral rule,  which  is  valid  for  every  child,  bathing — first  tepid,  later  on 
cooler,  in  salt  water  when  there  appears  to  be  an  indication  for  more  sa> 
face  stimulation,  with  appropriate  friction — improves  both  the  cataoeoos 
and  the  general  circulation. 

Ood-liver  oil,  when  tolerated,  influences  rhachitis  favorably.    As  a 
rule,  however,  it  is  not  so  universally  well  borne  in  rhachitis  as  it  is  in 
''  scrofula.''     I  do  not  advise  the  use  of  its  compounds,  emulsions  and 
so  on,  except  when  it  is  disliked  or  the  latter  have  some  other  indica- 
tions— for  instance,  diarrhoea,  which  is  sometimes  produced  by  the  oil, 
mainly  in  the  hot  season.     In  that  case  it  may  have  to  be  discontiooed 
or  may  require  the  temporary  addition  of  bismuth  or  phosphate  of  lime. 
The  action  of  cod-liver  oil  is  considered   by  some  hygienic  only,  by 
others  remedial.     The  former  attribute  its  effect  to  the  mt,  and  believe 
the  substitution  of  any  assimilable  fat  an  equivalent.     I  do  not  believe 
its  agency  to  be  thus  restricted,  for  three  teaspoonfuls  of  cod-liver  oil 
will  never  be  replaced  by  three  teaspoonfuls  of  cream  or  other  fet. 
Universal  experience  teaches  its  wholesome  influence  in  many  morbid 
tissue  changes.     Possibly  the  mysterv  of  its  action  is  best  explained  by 
attributing  to  it  a  percentage,  though  ever  so  slight,  of  some  organic- 
tissue  juice  of  a  nature  and  efficacy  comparable  with  that  of  the  thyroid 
gland.     Tempted  by  that  point  of  view,  Heubner  tried  the  action  of 
thyroid  gland  in  rhachitis,  but  without  any  tangible  effect.     He  be- 
lieves, however,  that  the  general  condition  of  the  infants  appeared  to  be 
improved  by  it. 

"  Lipanine "  is  not  an  equivalent  or  substitute  for  cod-liver  oil. 
Malt  and  "  maltine "  preparations  have  found  much  favor,  both  with 
the  profession  and  the  public.  Unfortunately,  the  market  has  been 
swamped  with  all  sorts  of  combinations  and  mixtures  to  such  an  extent 
as  to  shake  confidence  in  their  honest  composition  in  the  same  degree  as 
the  mere  object  of  making  money  by  it  became  pre-eminently  clear. 

Many  of  the  serious  results  of  softness  of  the  bones  can  be  either 
avoided  or  counteracted  by  precautionary  measures.     I  repeat :  babiei 
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in  geneml,  ami  tlntsc  with  itiripicut  rliiu'liitis  in  |)iirticular,  must  not  be 
^niAde  to  sit  ii|>  iM'tort'  their  vrrii4iral  rohiintis  ami  their  tlorsii!  rmisclea 
Eave  able  to  MipjMirt  them.  Tljoy  must  nut  he  earried  silHnit  in  tlie  erect 
iw.'^ture,  nor  on  the  same  arm  always — ati  invariable  <'ays<-  of  scMhosis 
ami  ttl'jL^enti  valgum  of  one  and  ofgemi  vanim  of  the  other  knee.  They 
*ihoyl4l  f)e  kept  and  carried  about  in  a  re<'lining  imsture,  better  tm  a  Imuf 
pillow  than  on  the  nuproteeted  arm,  until  tliey  feel  strong  enon^h  to 
do  withont  it.  Thn«  !?coliosih  may  be  prevented.  A  baby  nrust  be 
dise<iura.i;ed  from  walking  before  its  Hmks  are  suftieiently  strong  ;  no 
walking  ha>kc'ts  must  be  ern]»h»yed,  no  proud  grand|tarents  alhtwed  about. 
Thus  the  eurvature  r>f  the  diaphyses  c*f  the  lower  extremities,  whieh  in 
[Mirt  results  from  the  weight  of  tlie  body  on  the  feeble  limbs,  an<l  the 
feecontlnry  deformities  of  tiie  jx'lvis,  are  reilnee*!  (o  a  ndninnim. 

Craiuol(tbe,'<,  with  its  hK>al  liypenenna  and  exeessive  cKripital  heat, 
forbids  the  use  of  warm  bonnets  and  oJ*  frather  pilhiws.  A  soft  hair 
pillow,  or  an  air-eusliion  tilhtl  to  tme  fourth  part  of  its  rapaeity,  itra 
piUow  with  a  eeutral  depression  or  perlbration,  sueh  as  re<-onimended  by 
Elsa«8er  in  his  famous  nifiuogniph  (1K4;>),  should  supjiort  the  liea<i. 
Excessive  perspiration  re<pjires  tiie  wa.-hing  with  eoo!  or  rold  water,  or 
vinegar  with  water,  or  alcoiiol  with  water,  or  the  apjdieation  of  a  pow- 
der consisting  of  one  part  of  salieylie  aeid  with  ten  parts  of  fixide  <»f 
zinc  and  tweuty-five  of  stareh.  Oaniittabes  is  ivlievi^d  by  the  general 
hygienie  jiud  meflieinal  treatment  of  rhaehitis.  In  banner  years  1  de- 
manded! six  or  eiglit  weeks  fd^  treatment  l>ehire  I  felt  ju>-titied  in  giving 
a  good  ])roguosis.  The  administration  c*f  plm^phurns,  as  taught  by 
Kaissowitz,  has  reduced  that  period  of  hesitation  U*  ime  month.  Con- 
centric brain  symptoms  re([nire  appropriate  treatntent  ;  great  convulsi- 
bility,  bromides,  «'hhu"al  hydrate,  and  mtld  f*[iiates,  whieh  are  well 
tolerated  in  this  efuidition.  It  is  particularly  laryngi>nins  stridulus  in 
which  they  are  indicated,  alongside  the  anlirbaeliitical,  hygienie,  and 
other  remedial  treatment.  The  single  attack  r.f  crowing  inspiration 
may  Jk*  cut  short  by  shaking  the  inlimt,  by  slaj>ping  the  face  or  chest 
with  a  wet  cloth,  or  by  cmiiloying  the  s]»ark  of  a  Jjcyden  Hask  ;  for  the 
arranging  and  application  of  the  interrupted  current  there  is  hardly 
any  tinu'.  In  ca.-es  td'  **  <lilhcidt  (h-ntition,"  snch  as  descrilwd  above 
and  line  to  the  rliaehitical  dehn-mitics  of  the  jaws,  lancing  id*  tlie  gums 
bectjnu'S  pardojudjie.  Of  tlie  propriety  of  relieving  hydnxx'phalus  by 
himliar  |ajncture.s  I  have  spoken  above.  They  are  certainly  more 
priimising  and  safer  than  re|H'ate<l  punctures  through  the  fontanelles. 

The  tln-rajKajties  of  rhachiti'^  in  all  its  forms  ha.-'  Ix-en  greatly  modi- 
fied and  inqtroved  by  the  introduetinn  of  phnt<jfh(uu,<*.  Twenty-six 
years  ago  Wegner,'  when  feeding  yniing  animals  on  minute  rhises  of 
jthospljorn-^,  foiiud  the  niediiilaiy  >pa<'eN  which  penetrate  into  the  ca lei- 
tying  cartilage  to  be  fewer  and  smaller  than  in  animals  not  so  phosphor- 
ized.  When  he  fractured  the  Ixuies  of  rabbit-*  and  fed  the  animals  on 
phosphorus  the  bones  would  heal  in  a  mtich  shorter  time  tlian  the 
fnictured  boia>  of  animals  nf>t  so  fe«l.  This  experinjenlal  observation 
I<h1  me  to  emplifv  [diosplionis  in  all  e:ises  id*  .subacute  and  elironic 
osteitis  (rnostly  tnbereidar).  My  conelnsion<  were  that  recovery  or 
impruvemeut  wui>  more  readily  accomplished  under  this  treatment,  but 

*  Vircho».^t  Arch.,  rol.  50. 
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it  was  not  until  1880  that  it  struck  me,  preceded  only  by  Trousseau, 
to  suggest  the  use  of  phosphorus  in  rhachitis.*  It  was  left,  however,  to 
Kassowitz — whose  priority,  therefore,  is  indisputable — to  employ  it  on  a 
large  scale  in  that  disease  with  what  I  know  positively  to  be  favorable 
results  in  all  cases  of  rhachitis  from  the  chronic  to  the  acute  form,  in 
craniotabcs  and  laryngismus,  and  in  its  scorbutic  complication. 

The  dose  of  phosphorus  in  these  cases  is  from  one  thini  to  one  half  of 
a  milligramme  tnree  times  or  twice  a  day.  The  oleum  phosphoratum  of 
the  U.  S.  Pharmacopoeia  contains  1  part  of  phosphorus  in  10  parts  of 
ether  and  90  of  oil.  Its  daily  dose  is  from  two  to  three  minims. 
Concentrated  oil  solutions  are  liable  to  decompose.  "Thomson's  so- 
lution" keeps  fairly  well,  but  the  best  preparation  Ls  the  elixir  of 
phosphorus  of  the  U.  S.  Pharmacopoeia,  composed  of  210  parts  of  the 
spirit  of  phosphorus,  2  parts  of  oil  of  anise,  550  parts  of  glycerin,  and 
a  sufficient  quantity  of  aromatic  elixir  to  make  1000  parts.  Of  this 
elixir  a  teaspoonful  contains  1  milligram  of  phosphorus,  and  a  dose,  to 
be  repeated  three  times  a  day,  is  from  6  to  15  minims.  No  temptation 
ought  to  be  strong  enough  to  employ  phosphates,  which  will  invariably 
reappear  both  in  the  urine  and  in  the  fwces.  It  appears  probable,  more- 
over, that  the  phosphates  contained  in  nutriment  are  more  digestible 
and  more  assimilable.  Phosphates  are  much  inferior  in  effect  to  the 
hypophosphites  of  the  Pharmacopoeia  with  or  without  iron.  Phos- 
phorus given  simultaneously  with  cod-liver  oil  is  a  good  combination, 
but  it  is  a  doubtful  practice,  as  long  as  the  latter  is  not  a  uniform  com- 
pound, to  dissolve  phosphorus  in  that  oil.  Where  anaemia  is  intense 
additional  preparations  of  iron  are  required.  The  syrup  of  the  iodide 
of  iron  may  be  given,  as  many  drops  three  times  a  day  as  the  baby  is 
months  old,  or  from  10  to  25  drops  three  times  a  day  to  children  of 
from  one  to  two  or  three  years.  When  the  spleen  is  large  and  the 
lymph  bodies  are  tumefied,  three  daily  doses  of  one  half  to  one  drop  of 
Fowler's  solution  are  beneficial.  In  scorbutic  cases  or  complications 
fruit  juices  are  required.  Heubner's  exjjerience  with  phosphorus  in 
bad  hospital  cases  is  negative.  The  famous  teacher  knows,  however,  as 
well  as  anybody,  that  bad  rhachitis  never  does  well  in  hospitals.  If  it 
requires  anything,  it  is  air,  air,  and  again  air !  To  his  discomfiture, 
however,  we  owe  some  observations  which,  though  they  he  negative, 
are  valuable.  Guided  by  what  he  takes  to  be  a  fact,  that  all  irritations 
and  inflammations  from  known  causes  are  local,-  but  that  the  rhachitical 
anomaly  of  a  skeleton  is  universal,  and  localized  only  when  and  where 
growth  is  going  on  (I  have  repeatedly  in  the^e  pages  stated  that  simply 
atroj)hic  infants  are  not  rhachitical),  and  supported  by  Lanz,*  who  found 
certain  relations  between  the  thyroid  and  bone  development  and  sug- 
gested a  trial  of  thyroid  in  rhachitis,  Heubner  gave  from  one  half  to  one 
decigramme  of  Merck's  thyroidin  every  other  day  or  every  day,  with 
negative  result  as  far  as  improvement  of  rhachitis  was  concerned,  bat 
with  a  favorable  effect,  however,  he  believed,  on  the  general  condition 
of  the  child. 

»  Tram.  Med.  Soc.  State  of  New  York,  1880,  and  TherapeuJtiet  of  Infancy  and  Childhood, 
1896,  p.  102. 

^  '  Is  that  really  so  ?    The  irritation  br  alcohol  has  very  much  more  than  local  eflecb) 
which  are  by  no  means  limited  to  the  same  class  of  tissue. 

•  Correspbl.f.  Sehweizer  A.,  1895,  p.  45. 
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Mere  forcible  reductions  in  the  ciir\'ature  iu  the  soft  bones  are  uae- 
les,*,  for  relaps*'.-^  mii(=t  invariably  follow^  In  easts  of  iir^nt  oeoessity 
splints  may  hv  ust'il  until  nu-dical  treatment  has  had  its  etlert.  Total 
fnn'tures  oi'  rhaehitical  bonrs  are  rare.  Intraetion  (sulipenusteal, 
''grcenstiek''  fnu'ttirt-)  requires  splints  until  the  hone  will  have  time 
to  get  normally  hard.  When  the  tendent'v  to  it  is  very  niarke<U  immo- 
bilization of  the  entire  IkwIv  may  Iwcome  neeessarv.  The  pige<>n-breast, 
which  has  a  tendeney  to  remain  for  life,  requires  the  earliest  possible 
medieinal  and  hygienie  interference  and  protraeted  fjymnastie  ex|Minsion 
of  the  luiifrs.  Kveu  eryinu:  is  welronie,  ami  in  ehildreii  uf  two  or  three 
years  tnHiijK't-l4<»v\iii|!:  and  soap-l>iibblin<i  shoidd  b«"  meonraiiieil.  The 
eurvattire,s  of  the  <liaphyse.s  are  less  marked  than  in  the  adult,  beeause 
of  the  extension  which  takes  place  dnrinjjj  growth.  This  clinical  experi- 
ence has  Ix'cn  am|dy  verifiinl  In*  the  close  observations  continued  through 
years  in  the  clinical  iiistitritious  of  Tiibingen  an<l  of  Irnisbruek.  J  f  other 
splints  are  to  do  any  good,  they  shiudd  he  applied  before  the  Imnes  liecrome 
hard  and  resist  every  d<'gree  of  pcrniissitilc  pressure. 

The  teudeuey  tn  Jttit-foot^  acquired  through  tlie  flahliiness  of  the 
ligamentous  apparatus  during  the  attenq>t  at  walking,  requires  niinng 
of  the  arch  of  the  toot  by  a  mmleratc  spring  and  a  support  for  the 
ankle  j  #co//oxw  of  gmwing  children  of  more  than  six  or  eight  years, 
Sayre's  plasterwd-I'aris  or  a  felt  jacket  ;  ugly  ami  detei*mitied  <-urvatures 
of  the  long  Inines,  either  oxfcorifmif  (fraetnre  of  tire  curved  hone,  while 
the  periosteum  is  mostly  left  intact,  and  resettingl  or  *hsttrttointf  (straight- 
ening of  the  hone  ath-r  a  cutting  ojK'ration),  Of  these  two,  (jstetK'lasy 
was  the  only  openttion  resorted  to  formerly.  Tlie  fraetiu'c  of  tlie  bonejs 
was  either  manual  or  instrniuental,  mostly  sucsessful  in  the  middle  of 
the  femur  or  tihia,  mostly  uasiieeessful  fctr  genu  valgum  ftr  varum,  inas- 
niui'h  as  it  often  tore  <>tt*  the  c]*iphysis  or  fra<'tured  the  bone  in  an 
undcsirahle  place,  and  was  ofti'U   fitllowed  hy  scplii-n'mia. 

Oriteoclasy  has  hci'U  mostly  replaci  il  by  osteotomy.  It  is  a  simple 
and  o|>en  o|>enaion.  It  is  seldom  required  on  the  upper  extremity, 
mostly  on  tlie  li>\ver,  not  so  often  tm  the  thigh,  as  for  genu  valgum, 
varum,  or  tlie  <Hirvatures  of  the  diaphvses.  The  genu  valgum  of  chil- 
dren results  from  the  curvature  Ixith  of  the  femur — usually  the  only 
one  at  fault  in  aih)lescents — and  of  the  tibia.  It  retpiires  the  supni- 
condyloid  operation  of  Maeewen,  and  often  a  suj)]ih'nientary  opcnition 
on  the  tibia.  The  curvature  of  the  tibia  has  tuostly  its  concavity  inte- 
riorly and  jMistcriorly,  and  is  usually  found  at  its  lower  half.  The 
opcnition  may  he  either  simply  lint^ar  (tninsverse  or  oblifpic)  or  cunei- 
form. In  had  eases  the  latter  wedge-shaped  openttion  is  pre ter red,  and 
not  seldruii  a  single  opemtion  is  insutticicnt.  An  interval  of  a  few 
weeks  is  ample  between  the  several  operations  that  may  become  ne<'eft- 
8ary.  The  result*  of  osteiUoniy  are  almost  always  absolutely  good. 
Suppurations  tluTc  are  few  only,  and  controllable. 
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Definition.— The  nainc  rlKMinintism  i*;  dfrivfrl  frnm  thr>  Orcok 
^ifo,  I  Bow,  ami  was  in  aiu-iont  times  applicil  to  dosrrilM-  a  >tij>jM>M'«l 
•dvr'ul  liiiniftr  gi^Tieratwl  in  the  brain  or  elst^where,  and  ti«»winjr  from  the 
ImwIv  in  catarrhal  flux,  which,  when  restraiiiLMl,  ]inKhi<'iMl  iuiornal  or 
joint  inf1aninmti(>n>. 

The  wnrrl  rlifumatisin,  as  now  used,  is  a  s<iniewhat  vairue  anil  un- 
eeientific  ]iauie  lie-ieriptive  of  a  variety  of  con«Htions,  whit'h,  however, 
I  have  three  things  in  eouiiuon  :  {(t)  general  or  eonshtutirtna!  syuintmns, 
lai^ely  febrile  or  toxic;  {b)  toealization  of  intliininmtory  lesions  in  the 
joints  tind  sometimes  in  the  mus<*les  or  skin  ;  (e)  a  tendency  to  certain 
visceral  inflanmiatorv  complications,  uotaldy  iu  the  heart  and  serous 
nienihraues,  and  s(nnetiuies  the  tonsils,  Tlie  popular  use  of  the  \\*in\ 
rheumatism  or  its  d<>rivatives  in  eonjunetion  with  odn'rdisi'ases,  sueli  as 
rheumalic  irnut  or  gouty  rheninatisni,  rliciunafoid  arthritis,  and  gouor- 
rho'al  rlietuuatisin,  is  misleading  by  iin|*lteation  <if  an  etiologinil  rela- 
tionship whicli  does  not  exist.  Whether  they  have  a  commou  aute- 
ci^lent  diathesis  or  not,  there  is  little  or  nothing  in  common  in  tlie 
patliohigieal  anatomy  or  sym]»toms  of  g(»nt  and .  rlienmatism  or  of 
arthcitis  deformans  and  rheimiatism,  and  the  so-ealit-d  "  gonorrlKeal 
rheumatism  "  is  \nA  n  rheumatism  at  all,  luit  a  form  of  si>eeitic  septi- 
ciemia  with  loeidized  joint  manifestations.  In  the  further  tlisenssioii  of 
rlieiuiiatism  the  fitUowiug  clinii-ul  sulxlivisions  will  be  recognized  :  I. 
Acute  articular  Hieiuuatisui  ;  11.  Chronic  articular  rlieumati.sni.  III. 
Muscular  rheumatism. 

In  tJiis  eoiuHM'tton  gon<>rrho»al  rheumatism  will  br  sc))anitcly  ile- 
stvribed  under  the  heading  of  GonorrlKeal  Arthriti.s(|Mjgel>72),  not  bci'iuise 
it  is  etioiogieally  related  to  rheumatism,  but  because  it  Jias  certain 
r  featuiv.s  of  clinical  resemblance. 


ACUTE  ARTICULAR    RHEUMATISM. 

Synonyms. — Acute  inflammatory   rheumatism;   Rheumatic  fever; 

jAcute  a!lhriti<'  fever. 

Dkfinition. — An  acute  disease,  characterized  by  wvrexia,  inflam- 

matititi  of  tlu' joints,  acid  excretions,  ami  a  decided  tennency  to  intlam- 
matf)rv  involvement  of  the  serous  membranes  and  heart.     Khennuitisin 
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Etiology. — Heredity. — A  tendency  to  rheumatism  is  undoubtedly 
often  transmitted  by  inheritance.  The  disease  has  occurred  in  the 
newly-born,  and  the  children  of  rheumatic  progenitors  are  more  liable 
to  the  disease  than  are  others  in  the  proportion  of  five  to  one.  The 
disease,  like  both  gout  and  tuberculosis,  may  therefore  be  either  directly 
transmitted  through  this  agency,  or  more  often  a  constitutional  predis- 
position to  its  development  seems  to  be  inherited,  in  some  cases  as 
strikingly  as  in  gout  (Cheadle). 

The  statistics  of  inheritance  variously  show  that  it  is  a  factor  in 
rheumatism  in  from  20  to  50  per  cent,  of  cases.  Most  of  these  patients 
have  had  but  one  rheumatic  parent,  but  when  there  is  a  double  inher- 
itanc.e,  or  the  disease  has  been  transmitted  through  several  succesave 
generations,  it  usually  develops  in  a  severe  and  recurrent  or  persistent 
type. 

Age. — Acute  rheumatism  is  usually  a  disease  of  youth  and  young 
adults,  although  it  may  arise  at  any  age.  Accortling  to  "Whipham's 
statistics,  80  per  cent,  of  cases  occur  between  the  twentieth  and  fortieth 
years.  It  is  not  often  encountered  earlier  than  the  tenth  year,  and, 
although  numerous  cases  were  formerly  reported  as  developing  in  early 
infancy,  many  of  them  are  now  believed  to  have  been  due  to  scurvy 
with  localized  joint  symptoms,  produced  by  improper  feeding  with  pro- 
prietary infant  foods.*  Rotch*  has,  however,  seen  general  rheumatic 
polyarthritis  in  an  infant  two  weeks  old,  and  another  case  at  the  seventh 
month.  Both  patients  recovered  after  several  months*  treatment.  Of 
8631  cases  analyzed  by  Besnier,  but  301  were  found  in  childhood. 

Among  176  cases  reported  by  Davaine  '  and  Lancereaux,  the  maximum 
frequency  was  found  to  be  between  the  fifteenth  and  twenty-fifth  years. 
Out  of  1303  analyzed  by  Fagge,*  only  30  occurred  as  a  first  attack  after 
the  fiftieth  year.  Later  than  this  the  subacute  and  chronic  forms  may 
develop,  but  first  attacks  of  the  acute  type  do  not  occur. 

Sex. — In  early  life  females  are  more  prone  to  the  disease  than  males, 
especially  at  the  period  of  puberty,  but  after  the  twentieth  year,  when 
the  influences  of  occupation,  exposure,  and  hardship  predominate,  males 
are  much  more  often  afiected.  Taking  all  ages  into  account,  about  one 
third  more  cases  occur  in  males. 

Climate  and  Season. — Rheumatism  is  more  prevalent  in  cold,  damp 
climates  than  elsewhere,  although  it  is  not  uncommon  in  such  climates 
as  that  of  California.  It  is  seldom  seen  in  the  tropics  unless  recently 
innK>rtcd  there.  Sudden  changes  of  weather  are  particularly  bad,  but 
have  more  influence  upon  the  chronic  than  the  acute  form.  Probably  for 
these  reasons  rheumatism  is  more  often  developed  in  this  countr}'  iu  the 
late  autumn  and  early  spring — seasons  which  are  productive  of  unsettled 
temjieratures  and  meltirig  snow  or  rain.  Sudden  variations  in  the 
weather  produce  more  effect  upon  chronic  than  acute  rheumatism. 

SoU. — Formerly  attempts  were  made  to  attribute  the  frequent  develop- 
ment of  rheumatism  to  the  nature  of  the  soil,  damp,  mouldy  soils  being 
thought  most  injurious ;  but  this  belief  has  been  modified  by  the  sup 
posed  infection  theory.     Longstaff'  has  found  the  disease  more  commoo 

'  See  ScurtT^  in  Childhood,  by  the  writer,  p.  000.  *  Pediatries^  p.  1085. 

'  Joam.  de  Med.  interne,  vol.  ii.  No.  3,  p.  75,  Feb.  1,  1898. 
*  PrindpUs  and  Practice  of  Med.,  vol.  ii.  p.  816. 
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where  the  soil  is  dry,  and  Xt-wslioliiir  p*t]nts  niit  the  (iwt  that  a  hiw  mib- 
stiil  wak'T  with  Iti^li  teni[>L'ratuivs  ("avors  the  hrecdin^  of  many  jzi'nns  in 
the  soil.  As  the  disease  oritritKities  in  so  many  different  siirroniKlingfl, 
it  i.H  tlonhtfiil  whether  tlie  question  of  soil  lias  nitieli,  if  anything,  to  do 
with  it. 

(%4-ktHf/  of  the  iwrtrfiouH,  if  sndden,  of  the  kidneys  or  skhi,  nr  of 
the  excreta  from  the  howels  from  any  cause,  \ty  di'teniiiiiiiii^aeeuTnulation 
of  waste  products  in  the  IjIihhI,  constitutes  a  strong  inHnciu-e  ;  in  other 
words,  anythinjJT  which  renders  the  hhuul  less  solvent  and  restricts  elim- 
ination and  free  o.vi(hition  is  iX'rnieioiis» 

KvpoHnrefo  eofd  alone  cannot  he  re^irded  asever  ennsinp  rheumatism, 
but  it  may  precipitate  an  attack  when  additional  inflnenccs  prevail, 
tiettin*::  chilled  and  wet  in  the  rain,  iiersjiiring  heavily  and  sitting  in  a 
draft,  or  falling  overhoanl  may  result  in  an  attack  nmler  sneh  condi- 
tions. 

InjuricHto  joinh^  such  as  sprains,  hhms,  falls,  ctc,^  while  not  direelly 
ninsative,  are  Ixdicved  to  often  loeali/-e  the  inflammatory  symptoms  in 
ilie  particular  joints  aJfiM'teil.  Unusnal  fatigue  or  overwork  ol'  certain 
gnutps  td'  muscles  and  joints  may  liave  like  influence.  Hepe-ated  inju- 
ries tjf  rheumatic  joints  while  inflamed  may  cause  the  disease  to  assume 
a  chronic  tyjM\ 

Sovinl  thmUihm. — Rheumatism  may  attack  jhtscuis  of  any  social 
class,  but  it  is  less  often  cneonntcrc<I  anmng  the  wc!l-to-<Io  than  among 
those  who  are  jmorly  clad,  ill-finl,  and  who  live  among  damp,  dark, 
unhygienic  ^n^ronndings. 

OccitjHttioH. — {'ertaiu  ix'cnpations  prcdis|>ose  to  the  acfjuirement  of 
rheumatism,  notaldy  those  re<piiring  prolttnged  exposure  to  cold  and 
Wet.  Thus  it  prevails  among  eoaclimcn,  drivers,  stokers^  sjiiloi-s,  tisher- 
mcn,   'Inugshoremen,  blaeksmiths,  laun<lre,sses,  and  scruhhing- women, 

^{s.'iociafrii  llmyh'^rM. — Malaria  is  often  associated  with  rheumatism, 
and  it  is  quite  possilde  for  gout  and  rhennuitism  to  occur  in  the  same 
individual,  ahlutugli  tins  combination  is  much  less  common  than  is 
pcipnlarly  snpposciL 

Severe  nervous  slwM'k,  exhaustion,  gs'uend  debility,  starvation,  chronic 
ulcoholi>m,  and  aniemia  ntay  all  he  regarded  as  pre^lisiMising  influences. 
fck'verc  scarlatina  is  oftcti  aeconjpaniwl  by  definite  rheumatic  symptoms, 
ahhougli  these  arc  probably  of  septic  or  of  s[>eeial  toxa^mic  origin. 
Diphtiicria  and  ruiuups  may  be  accom[>anitMl  by  rhcunnitic  symptoms, 
ami  chronic  enducartlitis  is  regjinled  as  a  preilisposing  factor.  In  a  series 
of  5«i  cjises  of  goitre  rc[iorted  l>y  S.  West  he  found  that  11  jjer  cent, 
were  assiiciated  with  a  history  of  rheumatism. 

Patii(ji.(K}Y. — The  jiathology  of  articular  rheumatism  is  still  involved 
in  drtnitt,  and  is  ev<'n  more  obscuii;*  tlian  that  of  gout.  Naturally,  u  dis- 
ease at  once  s«j  jMVvalent  an<l  so  sevcix»  ha>  -;tiiuulate<l  research  as  to  its 
cause  and  preventive  treatment,  and  many  alile  arguments  have  been 
adduced  in  su[)}MHt  of  conflicting  thei»rics.  The  fundamental  qnestiori 
is  whether  or  no  the  iliseasc  >hould  Im.'  regarded  as  an  active  niauifestatiim 
I  of  a  general  arthritic  diathesis — i,  <■.  a  conslituticmal  tendency,  either 
hereditary  or  a<"<juircd,  to  the  localization  of  disease  in  joint  strnetures. 
W'rdal  s;iys  that  tin-  arthritic  diathesis  Is  to  rheumatism  what  the  s<Tofu- 
lons  diathesis  is  to  tnl>ercnlosis.     Haig.  wh<»  has  cNintributed  many  years 
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of  study  and  a  large  clinical  experience,  l)elieve8  in  such  a  diathesis  or 
common  dvsorasia  as  the  starting-point  from  which  in  one  individual 
gout  may  develop,  in  another  rheumatism,  in  a  third  arthritis  deformans. 
Other  clinicians  maintain  with  equal  emphasis  that  rheumatism  is  a  dis- 
ease of  independent  origin,  possessing  no  pathological  affiliation  with 
either  gout  or  arthritis  deformans,  and  having  nothing  in  common  with 
this  disease  beyond  the  clinical  fact  that  in  all  three  the  joints  are  the  chief 
sufferers.  Of  late  years  there  has  been  a  decided  tendency  to  forsake 
the  doctrine  of  diatheses  in  general,  which  has  been  largely  fostered  bv 
a  wider  knowledge  of  the  pathology  of  the  blood  and  of  the  toxsemias 
of  infections.  A  good  illustration  of  this  fact  is  found  in  the  modern 
view  of  the  infectiousness  of  tuberculosis  as  of  far  more  importance 
than  a  supi)osed  tubercular  or  scrofulous  hereditary  "  diathesis."  It  will 
facilitate  the  study  of  this  phase  of  the  subject  of  rheumatism,  which 
can  be  but  briefly  entered  into  here,  to  subdivide  the  hypotheses  con- 
cerning its  origin  under  the  headings  (1)  Chemical  theories ;  (2)  Neural 
and  neuro-chemical  theories ;  (3)  The  infection  theory. 

(1)  Chemical  Theories. — In  the  light  of  present  knowledge  no  one 
ingredient  of  the  blood,  accidental  or  otherwise,  and  not  excepting  lactic 
and  uric  acids,  can  be  defined  as  alone  causative  of  rheumatism.  In 
gout  uric  acid  is  held  responsible  for  the  arthritic  changes,  but  the 
theory  of  Prout  and  Richardson,  that  lactic  acid  fulfilled  a  like  role  for 
rheumatism,  is  no  longer  tenable.  The  failure  of  the  exclusive  alkaline 
treatment  did  much  to  discredit  this  theory.  The  most  that  can  be 
admitted  is  the  rather  vague  statement  that  the  chemical  cause  is  begotten 
of  disturbances  of  absorption  of  digestive  products,  glandular  function, 
and  ultimate  tissue  metal)olism,  combined  with  imperfect  oxidation  and 
elimination  of  waste ;  but  these  broad  general  conditions  alike  favi>rthe 
development  of  gout,  rheumatism,  and  many  other  disorders.  Wm.  H. 
Porter  believes  in  the  influence  of  wrong  diet  upon  rheumatism,  espec- 
ially the  eating  of  more  starches  or  sugars  than  can  be  oxidized.  The 
]x»rcentage  of  urea  excreted  falls,  and  both  uric  and  lactic  acids  are  pro- 
duced in  excess.  Sir  Dyce  Duckworth  accepts  Prout's  theorj-,  that  an 
excess  of  lactic  acid  is  present  in  the  blood  in  rheumatism,  but  l)elieves 
that  it  probably  exists  there  as  the  })roduct  ofbacillary  action.  Latham 
supjwrts  the  uric-acid  theory,  but  believes  that  the  action  of  uric  acid 
in  rheumatism  is  aided  by  the  coexistence  in  the  blood  of  lactic  acid ; 
and  Richardson  long  ago  claimed  to  reproduce  the  disease  by  adminis- 
tering lactic  acid  by  injection  and  per  os.  Nevertheless,  lactic  acid  has 
been  given  in  large  doses  to  diabetics  without  ever  exciting  rheumatic 
synij)t()nis,  and  many  recent  writers  deny  the  presence  in  excess  of  either 
lactic  or  uric  acid  in  the  blood  or  system  in  acute  rheumatism. 

Hiiig  is  one  of  the  strongest  advocates  of  a  chemical  (uric-acid)  origin 
of  rheumatism,  which  he  attributes  in  many  cases  to  the  influence  of 
impro])er  diet,  drugs,  etc.,  and  he  maintains  that  heredity  has  but  little 
influence  beyond  the  transmission  of  food  habits.  He  finds  that  sodium 
salicylate  can  increase  the  uric-acid  out|)ut  by  thirteen  times.  This  is 
possibly  due  to  its  overprmluction,  for  treatment  by  giving  large  quan- 
tities of  water  and  alkalies  alone  does  not  wash  out  much  more  uric 
acid  than  normal.  He  also  finds  that  iron  and  other  metals  capable  of 
forming  insolui)le  unites  are  harmful  in  rheumatism,  whereas  those  things 
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which,  like  alkalies,  colcliiciiin^  and  sjilirvlic  acid,  increase  the  solvent 
piiwer  of  the  bltHwl  for  nric  acid  dn  pmm[,  ami  vice  vernA.  In  respiiiise 
ttj  the  denial  of  tin-  jirfstiUT-  of  iirie  u<'id  in  die  hlu(»d,  whioh  was  nwnle 
bv  some  uf  tin-  older  writers,  like  Sir  A.  (iurriMl,  and  alsn  by  Chi-adle, 
Haij;  iwldiiees  tde  faet  tliat  intMlern  n)*'th<»«l>  of  testing  for  the  a<'id  (sueh 
as  Hayeraft's)  are  tar  siijjerior  and  more  delicate ;  l>iit  hi>  lheor>'  faiU 
to  explain  satisfaen>rily  why  nric  aci<l  should  eause  tojihi  and  certain 
tvpii^d  vi>*eeral  le.^ions  in  ^ont,  which  are  wholly  ahseiit  from  rhennia- 
tism.  Certainly,  the  clinical  phenomena  of  tlje  twt>  diseases,  rheumatism 
and  gont,  are  hm  widely  distinct  to  make  it  easy  to  believe  in  their  corii- 
moti  oriirin  in  thr  same  chemical  jwisiui. 

A  theory  whi<'h  has  l)een  advanced,  bnt  which  ha-;  met  with  little  or 
no  support,  is  that  rhenmatism  and  allied  disonlers  all  take  origin  ironi 
j>erverted  fjlycoixcnie  ftmetion  of  the  liver.  Some  writers  have  art^iied 
that  the  essential  patliolo<»:y  is  to  he  found  in  the  lymjih  (Latham),  anil 
in  a  sta^rnant  circulation  in  the  lynj[>h  spaces,  so  tliat  the  nntrietit  fluids 
ar<Mind  the  joint  structuresi,  miis<*les,  and  nerves  are  iinj>crfcctly  renewed 
(Frr.Hch). 

Whatever  Ik*  the  nature  of  the  cheuucal  cause  of  rhenmatism,  it  is 
l>elieved  that  it  jM>sHe-ssert  a  selective  irritative  action  U|Hm  the  fibrous 
tisjiues  of  the  l>«»«iv,or  that  these  tissues,  bring  feeble,  are  irritate<l  by  it. 
Thi.i  is  most  strikingly  shown  in  the  intlaminatory  reaction  of  tin'  Hbroua 
structures  of  the  various  jt)int>  ami  the  tendons  and  fascia  and  m>i>cle 
Bbcaths,  as  well  as  in  the  st-rous  membrane;*  (pleura  and  pi'rieardiinn*. 
Khe  irritant  also  disturbs  the  nerve  centres,  the  fibrous,  ehordal,  ami 
^alve  structures  of  the  heart  (endix*arditis),  and  sometimes  the  skin 

(nenhdes,  er)*thema,  el*\). 
^     (*2)  NcurnI  fitiil  Xrnrn-rhfiiilrnf  Tht'onen. — Th<'  problem  which  the  ner- 
J^ns  theory  attempts  to  solve  is  that  the  mere  chemical  peripheral  irrita- 
tion of  the  nerves  by  a  siriij)|r  ingnilieut,  such  as  uric  or  laeti<'  aciii,  is 
^snthcient  to  directly  cause  all  the  phenomena  of  the  diseasi',  ami  tliat  a 
■re-existing   neurosis — /.  e.  some    functional    nervous  dis4>rder — exi.-*!*? 
^Pxcited  by  exposure  to  cold  or  toxic  substances),  which,  throuprh  trophic 
impnlsi's,  nuKlities  the  joint  tisanes,  rendering-  them  more  susceptible  to 
irritation  and  inilanniiatitin.     This  theory,  also  api»lied.  perha|>s  with 
more  force,  to  gout  by  J.  K.  Mitchell  and  others,  is  fidly  diseusse<l  by 
the  writer  under  the  heading   Pathology  of  (tout  (p.  992).     It   is  tlie 
^uitdnnation  of  the  theory  of  special  nerve  actiivii  with  that  i>f  toxins  or 
■ipitiic  chemical  irritants  of  the  Ijmly  which  constitutes  the  nennwhemi- 
eul  or  iropho-neurotic  theory. 

Tie-  pure  nerve  origin  of  rhenmatism  has  not  l>een  so  warmly  upheld 

as  have  other  theories,  maiidy  on  tlie  grouu<l  that  it  fails  tt)  eonvineinjriy 

account  for  all  the  varied  irritations  jirescnt  in  typical  eases.     Its  ji«lvo- 

■ltee>  |M>int  to  analogous  arthritides  oecui*riug  in  nervous  tliseajse**,  such 

m»  myelitis,   loeonnUor  ataxia  {Charcot's  disease),  syring<imyelia,  and 

&i3inetimes  with  chorea. 

^     [i\]  Tht'  inftrttftn  theorji,  first  adviM-ated  l»y  llueter,  ha>  l>een  gaining  a<l- 

Bcrents  during   the   past   dccaih-,  iluring   which   time   it  has  come  int^i 

vogue,  anil  iunong  its  supporters  are  Hertholon,  Pnckworth,  Maclagcn, 

Kewsjiobnc,  (lUtlman,   and   Sahli.      In   acute  eases  germs   liave   been 

found  from  time  to  time  in  the  blo<j<l  serum,  synovia,  pericanlial  fluid. 
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and  again  in  vegetations  upon  the  heart  valves,  but  no  constant  variety 
is  uniiormly  present,  nor  have  inoculation  experiments  yielded  uniform 
results  in  cither  man  or  animals.  Maragliano'  has  recently  described  a 
specific  bacillus  obtained  from  the  blood  of  rheumatic  patients  with 
which  he  claims  to  have  reproduced  the  disease  in  rabbits. 

The  chief  grounds  for  this  theory  of  infection  consist  in  the  following 
fact^s  :  (1)  The  disease*  is  sometimes  epidemic ;  (2)  it  is  self-limited ;  (3) 
it  mainly  affects  the  young ;  (4)  the  severer  symptoms  and  complications 
are  suggestive  of  those  of  some  other  infections ;  such  are  :  hyperpyrexia, 
endo-  and  pericarditis,  pleurisy,  pneumonia  ;  (5)  there  is  a  tenaency  to 
leucocytosis,  albuminuria,  and  ansemia,  as  well  as  to  (6)  development 
of  a  rash,  erythema,  to  profuse  sweating  and  high  fever,  as  in  p^iemia; 
(7)  many  infections,  like  pyaemia,  gonorrhoeal  or  other,  scarlatina,  cere- 
bro-spinal  meningitis,  etc.,  present  joint  symptoms ;  (8)  toxsemia  best 
explains  the  number  and  variety  of  the  different  symptoms.  The  re- 
lapses are  explained  by  Maclagen  as  due  to  development  of  new  genera- 
tions of  bacilli,  and  he  believes  that  salicylic  acid  is  inimical  to  die 
bacilli.  Sir  Dyce  Duckworth,  while  willing  to  accept  this  theory  pixh 
visionally,  does  not  think  that  it  fully  explains  all  the  phenomena  of 
the  disease. 

The  fact  that  rheumatism  sometimes  prevails  in  epidemic  form  is 
one  of  the  strongest  arguments  in  support  of  the  infection  theory. 
Mantle  refers  to  often  finding  two  or  three  cases  simultaneously  in  the 
same  household,  and  Newsholme  has  observed  distinct  epidemics  in 
Norway.  In  London  of  late  years  epidemics  have  been  reported  in 
1868,  1874,  and  1884.  Strlimpell  alludes  to  its  periotlical  increase  in 
Leipzig,  and  Lange  of  Copenhagen  refers  to  its  variations  in  prevalence 
and  intensity  there.  Various  recent  writers  have  reported  cases  which 
ap|)oared  to  be  derived  by  direct  contagion,  but  this  is  certainly  not  a 
usual  experience.  Sacaze  claims  that  in  many  cases  a  prior  infective 
wound  or  inflamed  throat  can  be  discovered  which  might  afford  entrance 
for  a  bacillus  of  rheumatism  ;  but  the  majority  of  cases  certainly  present 
no  such  solution  of  continuity,  and  cases  of  septicseraia  or  pysemia  with 
arthritis  should  be  differentiated  from  true  rheumatism. 

The  miasmatic  theory  of  rheumatism  has  had  many  warm  support- 
ers, and  Maclagen^  states  that  he  "believes  the  rheumatic  poison  to 
be  malarial  in  nature,"  and  "  that  the  poisons  of  rheumatism  and  of 
ague,  though  specifically  distinct,  are  similar  in  nature  and  mo«le  of 
action."  ^ 

A  summary  of  the  hypotheses  of  the  infection  theory  is  the  following: 
The  specific  bacillus  of  rheumatism,  the  growth  of  which  is  favored  by 
a  prolonged  hot,  dry  season,  in  some  unknown  manner  enters  the  system 
of  one  who  is  predisposed  by  inheritance  and  by  chilling,  exposure, 
fatigue,  debility,  or  the  like.  The  entrance  of  the  germ  is  attained  by 
unknown  means,  but  once  within  the  system  it  produces  toxic  materials 
in  the  blood,  one  of  which  is  lactic  acid  (Duckworth),  uric  acid,  or,  more 
likely,  some  sj)ecific  toxin,  which  in  turn  irritates  the  nervous  system, 
causing  various  nervous  symptoms  and  trophic  disturbances,  notably  in 
the  joints.     As  stated  above,  this  is  as  yet  mere  theory,  but  it  oonsti- 

»  Gaz.  deqli  Ospednle  e  delle  din.,  June  20,  1896. 

»  Twentieth  Century  Practice  of  Medicine,  vol.  ii.  p.  228.  »  Loe.  eif,,  p.  262. 
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lutes  a  plausible  working  hypothesis  until  a  better  exphmation  can  Ije 
ev(ilve«l. 

The  oppfMieDts  of  the  infection  theory  rlaini  that  no  perm  has  been 
f<ninil ;  tliat  tlic  tliseii,^  has  not  been  inoculated  ;  lliat  tliere  is  net  ptisitive 
proof  of  any  ease  of  dii-eet  trauj^fercnce  of  i  n  feet  ion  ;  that  tlit-rt^  is  no 
reeognizeil  jhtIwI  of  incubation  ;  yet  these  things  were  sit  id  wtih  e<|ual 
foive  scarcely  three  decades  ago  in  reganl  to  botli  tul>crenK>sis  and 
malaria. 

Pathol(m;i(\\l  Anatomy. — The  io<a-lnd  anatomy  of  acnt**  rln'nma- 
tisni  is  in  n<nvist'  distinctive.  Most  jiatients  recover  with  pennanent 
lesions  in  the  joint.«,  and,  unless  valvnlar  cardiac  disease  follows  as  a 
sequel  to  en<h:Hiarditis,  they  are  wholly  free  from  pathokjgiad  remains. 
During  the  acute  stage  hyjx'neiniii  is  pron*>unccd  in  ihe  synovial  nieni- 
bnmes,  and  there  is  much  uniform  swelling  ni'  the  joint  structures  and 
hgamentons  tissues  from  serous  intilt ration.  The  synovial  fluid  iH^comes 
scimewhat  turlnd  with  flakes  of  fihriue  and  Icucwytes,  antl  thickened  with 
albumin  ;  but  there  is  no  \m!^  nr  blotjd,  except  in  vety  rare  ciiscs.  It  may 
be  acid  in  reaction.  The  synovial  membranes  may  be  covered  with 
fibrine.  The  inflammation  may  extend  along  tendinous  slieaths  near 
the  joints,  esjieeially  in  t!ie  luuids  and  feet,  an<l  sometimes  involves  the 
l>ursce. 

The  hlood,  next  to  the  joints,  is  most  affected.  Few  diseases,  other 
than  dijihtheria,  are  capible  of  eansing  anajmia  so  quickly.  The  red 
hhKKl  cells  are  diininislied  by  one  half  or  more,  the  hannoghtbin  falls 
hrlow  50  i>ereen(.,  and  there  is  decided  tendency  to  leuccKWtosis.  The 
salicylates,  so  often  given  in  treatment  of  the  disease,  greatly  increase 
thi?*  aniemie  condition  if  their  use  1h^  long  contiuued.  An  excess  of 
fibrine  is  frequent  in  the  bliKid,  which  may  reach  double  the  normal 
jK-rcentage.  r)avaine  '  found  the  iMM'centiige  in  rise  from  3  to  7  itr  8 
parts  per  1000.  In  bad  cases  capillary  dilatation,  ecchymoses,  and 
extnivasations  may  occur  on  mucous  or  serous  surfaces  or  in  the  skin 
(purpura   rhcinmitica). 

The  hvttrt  is  inflamed  in  abont  one  third  nf  all  eases,  for,  although 
bruits  are  heard  in  a  larger  [>erccutagc,  some  of  them  arc  due  t«i  pre- 
vious attacks  of  rlieumatism  or  sotne  other  condition^  such  as  amemia. 
The  left  siile  isoftenest  affect^nb  probably  on  account  of  its  greater  f»ine- 
tional  vigor  ami  activity,  for  the  |><iison  of  acute  rheumatism  swms  to 
irritate  the  tissues  while  they  are  most  vigorous,  Sideeting  the  joints  of 
younger  persons  by  preference.  The  etlges  of  the  mitral  cusps  where 
tJiey  come  in  e4>nt;act  prescvnt  swollen  ridges,  and  may  become  eovere<l 
with  vegetations  of  fibrine,  of  which  the  bhxwl  has  Ix'cn  .-howTj  to  c^ui- 
tain  an  excess.  Tlie  pn>eess  is  rarely  prmlnctive  of  ulceration,  but 
contrsiction  and  dist^irtion  of  the  cusps  may  follow.  For  a  full  tiescrip- 
tion  of  thei-e  lesions  tlie  reader  is  refcrn^l  to  the  article  u|M>n  Endo- 
carditis (Vol.  TI.  p.  .'^02).  Pericarditis  and  myocarditis  ]ire-ent  no 
m'culiarities  in  rheumatism,  and  descriptions  of  these  lesimis  will  also 
be  found  in  Vol.  II.  pi>.  :iol*,  4;J1>. 

fe8YMI•ToM.s, — Acute  rheumatism  begins  with  sudtleu  invasion,  eliar- 
terized  by  fever  and  severe  pain,  tenderness,  swelling,  and  re<lness  in 
e  or  more  joints.     There  is  also  Iwal  heat  in  the  joints.     Usually  one 

'  .Titutn,  dc  Mid.  inlcrnt,  Feb..  189S,  vol.  ii.  No.  3,  p.  75. 
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joint  after  another  is  quickly  involved,  so  that  within  a  day  a  half  dozen 
may  become  inflamed.  In  a  few  cases  only  are  there  prodromal  symp- 
toms lasting  for  a  day  or  two,  consisting  of  headache,  lassitude,  anoreiia, 
a  coated  tongue,  indigestion,  constipatiim,  muscular  pains,  chilliness,  and 
mild  tonsillitis,  pharyngitis,  or  larj'ngitis.  The  toneue  is  pale,  flabby, 
coated,  and  indented  by  the  teeth.    Epistaxis  may  be  present. 

The  Joints. — In  first  attacks,  as  a  general  rule,  the  lai^r  joints  only 
are  affected,  such  as  the  knee,  ankle,  shoulder,  or  wrist,  whereas  in  sub- 
sequent attacks  the  smaller  phalangeal  joints  are  commonly  involved  as 
well,  but  there  are  many  exceptions.  The  fingers  are  seldom  involved 
alone  in  the  acute  as  they  often  are  in  the  chronic  type. 

In  bad  cases  almost  all  the  joints  in  the  body  seem  to  suffer  from  the 
inflammation  ;  usually,  but  not  invariably,  the  symphyses  and  vertebral 
and  temporo-maxillary  joints  are  exempt.  Sometimes  the  disease  b 
confined  to  one  or  two  joints  throughout  its  course,  but  more  often  .sev-  . 
eral  joints,  from  three  or  four  to  a  dozen  or  more,  are  involved,  either 
simultaneously  or  in  quick  succession,  the  typical  signs  c»f  inflanimatioo, 
local  heat,  pain,  redness,  tenderness,  and  swelling,  appearing  in  some 
fresh  joint  before  they  have  w^holly  left  another.  With  the  general  ex- 
ceptions mentioned  above,  there  is  no  typical  order  or  eomLination  in 
which  the  joints  are  involved. 

U}>on  analysis  of  706  cases  of  rheumatism  treated  at  the  Presby- 
terian Hospital  by  the  medical  staff  during  the  past  nine  years,  I  find 
the  proportion  in  which  the  principal  joints  were  involved  approximately 
as  follows:  knees,  65  per  cent. ;  hands  (wrists  or  fingers),  45  percent; 
ankles,  40  \^r  cent.;  shoulders,  10  per  cent.  It  will  thus  be  noticed 
that  the  lower  extremities  are  more  apt  to  be  involved  than  the  upper. 

Raixily  but  one  joint  is  involved,  with  severe  constitutional  disturb- 
ance. I  have  seen  this  happen  two  or  three  times  in  the  case  of  the 
sterno-clavicular  articulation,  a  joint  which  is  usually  exempt.  In 
many  cases  there  is  some  degree  of  symmetrical  involvement  of  joints 
upon  opposite  sides  of  the  body,  but  this  is  by  no  means  uniform. 

The  sweUing  varies  much  and  is  most  marked  where  the  skin  is  thin- 
nest. Effusion  is  not  extensive,  and  most  of  the  swelling  is  due  to  pri- 
articular  infiltration.  Extensive  bursitis  is  uncommon.  It  is  mainly  in 
eases  of  gonorrhoea!  septicsemia  that  the  swelling  is  considerable  around 
and  between  the  joints,  but  in  rheumatism  the  hands  and  feet  may  become 
greatly  swollen  over  the  dorsal  surfaces  from  implication  of  tendcffl 
sheaths  in  the  inflammation. 

Pain  about  the  inflamed  joints  is  constant,  most  severe,  and  wearing. 
The  slightest  pressure  or  change  of  j)osition  intensifies  it,  and  it  wears 
upon  the  patient's  nerves,  producing  restlessness  and  insomnia.  It  niay 
be  quite  severe  with  mild  arthritic  lesions.  Unlike  the  localized  ]iainof 
gout,  that  of  acute  rheumatism,  often  equally  severe,  is  felt  in  one  joint 
after  another  as  the  intensity  of  the  inflammation  shifts  from  joint  to 
joint.  The  pain  renders  the  patient  completely  helpless,  for  it  prevents 
any  movement  in  the  affected  joints,  and  he  is  in  constant  dread  of  fresh 
invasion.  Quite  often  it  is  worse  at  night,  but,  unlike  syphilitic  perios- 
teal |>ains,  it  does  not  tend  to  disapjwar  in  the  daytime. 

The  puhe  is  somewhat  accelerated,  usually  not  above  100-105.  It  is 
soft  and  compressible. 
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The  rettph'ntion  is  iinaffccte*!  unless  there  be  ejmliac  complications. 

The  iempfrature  varies  intich  in  ditteront  eases,  and  is  not  always 
propcirtitjnate  to  the  intensity  •»!*  the  joint  syniptunis,  althon«i:ii  the  in- 
volvement Ki'C  new  joints  or  the  he^nimin^r  of  an  eiuloeanlitis  is  apt  to 
be^et  a  siuldeii  rise.  It  eummtmly  ranges  between  lO-"^  an*!  irt4'  F,, 
reaehinjT  a  maxininm  within  two  days,  reniaininjj:  ele\ated  f»»r  sevenil 
l^days,  and  foiling  with  the  gnidnal  subsidence  of  the  aeute  inHuuimation, 
intl  showing  at  all  times  wide  fliietnations  and  gixiat  invgularity. 

Ht/jtii'pifrt\i-i((  is  a  well-known  tK-easional  syniptoni  in  rbeunuitism. 
The  tempt  ratnre  exceptionally  rises  to  a  high  tiegrce  >.iuld<"nly  and  with- 
out known  eanse.  Such  eases  usiuiUy  exhibit  deliriinn^  a  feeble  pul-e, 
sweating,  anil  iK^ctime  alarmingiy  ill,  but  DaCosta  reporteil  a  teni|)era- 
iii\'  of  1 10"^  F.  without  delirinm.  Ringer  lost  a  case  with  the  same 
'^temperatui'e,  and  Wilson  Fox  i\?jjorted  a  recoxerv  after  a  tem|teraturc 
above  IIC^  F.,  which  was  treated  by  cohl  batlis  ;  another  e^ise  met  with 
fatiil  issue  at  112°  F.  Patients  with  rlieunuitie  Iiyjierpyrexia  are  apt  to 
die  in  einua.     The  ti'mjK'^niture  may  c(uitinue  to  rise  after  death. 

Sweafinf^  is  a  common  aeeom{Kiniment  of  fever  in  rhenmatisni,  and 
Is  the  i^tieut  perspires  the  teni|)eratnre  may  drop  a  degree  <»r  two,  tu 
rise  agjiin  later;  but  the  perspiration  tloe^  not  uniforndy  inHueuee  teni- 
'peratnre  riuetuations.  Defervescence,  which  is  gradual,  is  particularly 
apt  tnl>e  acecunpanied  by  nineh  sweating.  Ttie  i>ers(>iratifHi  has  a  rather 
typical  sourtKhir  from  deeomjjositiun  of  fatty  acids,  ami  it  gives  a  strongly 
acid  reaction  at  tirst,  alth(Kigb  later  it  may  beeoine  neutral  or  alkaliur. 
It  was  at  one  time  supiwjsed  that  the  acid  perspiration  rcprescntinl 
'i'atni'e's  metho<l  of  rid<ling  the  system  of  ttx>  mue!i  acidity,  but  Sir 
William  tiuU  eifeetually  upset  that  tlieory  by  remarking  that  the  swesit 
iiay  Im'  both  aeicl  ;mcl  ;dkaline  in  ditlerent  jwirts  of  the  ImmIv  sinndtane- 
Dnsly,  the  acid  renction  dejK'miing  solely  upon  sebaceous  ilecom|>osition. 
The  iin)fuse  pi' rs  pi  nit  ion  gives  rise  to  widespread  pseudaniina  and  mili- 
ary voieles. 

The  urine  present*)  the  characteristics  of  fever.  It  is  Icssencnl  in 
amount,  is  of  red-brown  color,  high  specific  gravity,  and  strong  aciditv. 
It  is  liMided  witli  urates,  and  often  with  irrie-acid  crystals,  l)ut  the  <'h!o- 
rides,  as  in  some  other  fevi-rs,  aiv  notaldy  diminislied  or  wholly  absent 
while  the  fever  [n-rsists.  There  is  f»ften  a  temiK>mry  trace  of  albumin 
with  a  few  hyaline  cu*  gniiudar  easts,  l>ut  serious  ne|>hritis  is  not  usual. 
Of  :i(K)  cases  at  the  Presbyterian  Hospital,  New  York,  54  had  albu- 
minuria. 

The  mlira  relicts  strongly  acid  with  litmus-pijuT,  and  it  «'on(ains 
sulpho-<n'anide  of  jiotassiinn  in  excess.  Tlu-  uioiith  is  dry  and  [larched, 
and  the  juitient  coni[)hiin>  greatly  «»f  thii'st. 

Peri-  ami  einUx'dnHiiH  m-cur  so  often  in  rheumatic  jwtients  that  they 

ieserve  to  mnk  as  symptoms  rather  than  as  complications.     Eitlier  may 

''deveh)p  alone,  bi>th  conditions  niuy  be  present  .simultaneously,  or  one 

may  follow  the  other.    These  inflammations  are  deetdedly  more  c4>mmon 

pin  yonlli  than  later,  ami  they  are  not  alway-^  proportionate  in   severity 

the  joint  symptoms  :  in  fact,  they  may  antedate  the  latter,  or  in 
a  rheumatic  jiatient  they  may  appear  as  indc(wn«lent  attacks  between 
,  those  of  severe  arthritis.      Cheadle '   believes   that  acute  end(-»cjir«liti« 

'/^jr.  rU. 
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wlien  not  of  septic  origin  is  rarely  attributable  to  any  other  cause  than 
rheumatism.  It  is  said  to  be  present  in  about  25  per  cent,  of  all  cases. 
It  is  of  the  simple,  non-ulcerative  type,  affects  chiefly  the  mitral  \ti1tc, 
and  is  usually  recovered  from,  but  it  leads  to  subsequent  sclerosis  and 
deformity  of  the  cusps,  and  thus  constitutes  one  of  the  common^t  causes 
of  chronic  valvular  disease  in  children.  The  diagnosis  of  this  condition 
siiould  not  Ik?  made  upon  a  blowing  systolic  murmur  alone,  for  some 
other  cause,  such  as  anaemia,  may  produce  a  murmur.  The  mitral 
valve  is  most  often  affected  ;  next  the  aortic  is  the  seat  of  vegetations 
or  fibrinous  deposit,  and  rarely  the  tricuspid  or  pulmonary. 

Pericarditis  may  be  simple  fibrinous,  sero-fibrinous,  or  more  rarely 
purulent.     Delirium  may  accompany  this  condition. 

Myocarditis,  with  granular  anci  fatty  degeneration  of  the  myocardium, 
is  exceptionally  observed,  and  it  may  be  followed  by  dilatation  of  the 
left  ventricle.  It  usually  follows  upon  endopericarditis.  The  onset  of 
cardiac  inflammations  should  l>e  suspected,  even  without  bruit  or  friction 
sound,  when  such  symptoms  suddenly  occur  as  prsecordial  pain,  palpita- 
tion, dyspnoja,  or  an  increase  in  temperature  without  exacerbation  of  the 
arthritis. 

The  importance  of  daily  examination  of  the  heart  in  all  cases  of 
rheumatism,  even  those  of  the  mildest  type,  cannot  be  too  strongly  uiged. 
From  records  of  the  706  cases  of  rheumatism  above  referred  to,  treated 
at  the  Presbyterian  Hospital  in  the  past  nine  years,  I  find  that  there 
have  been  heart  murmurs  present  in  329 — approximately  45  per  cent. 
These  were  mainly  mitral  or  aortic  systolic  bruits  or  both,  but  diastolic 
bruits  were  quite  conmioh  ;  403  of  the  patients  had  had  previous  attacb 
of  rheumatism.  These  figures  correspond  quite  closely  with  similar  data 
from  St.  Thomas's  and  Guy's  Hospitals  in  London. 

The  viiud  usually  remains  clear  throughout,  excepting  in  cases  of 
hyjierpyrexia,  when  the  |)atient  may  become  delirious  or  dull  andstiii>id. 
In  a  feu  cases  with  ordinary  temperature  delirium  is  present.  The 
mental  symptoms  sometimes  produced  by  too  energetic  dosage  with 
salicylates  or  gaultherium  must  not  be  mistaken  for  delirium  due  to 
the  disease. 

Coma  and  com^iLvona  have  l)een  recorded  in  some  instances,  hut  are  * 
unusual,  and  are  apt  to  occur  with  either  hyperpyrexia  or  some  nephritic 
complication.     Menimfit'iH  and  m^hncholia  are  still  more  rare. 

Cerebral  embdi^  derived  from  vegetations  on  the  heart  valves,  may 
give  rise  to  the  typical  symptoms  of  brain  embolism,  but  this  is  rare. 
8uch  a  case  recently  occurred  at  the  Presbyterian  Hospital. 

Some  writers,  notably  Lyman  and  Maclagen,  have  laid  much  stress 
upon  what  they  term  *'  cerebral  rheumatism,"  a  localization  of  the  rheu- 
matic irritation  in  the  brain,  accompanied  by  such  symptoms  as  violent 
headache,  delirium,  convulsions,  stupor,  etc.  No  \cry  definite  lesioai 
are  described,  however,  and  it  is  doubtful  whether  the  condition  is  more 
than  an  ordinary  cerebral  hyperaemia  or  congestion,  such  as  may  develop 
in  the  course  of  any  intense  toxaemia. 

The  Skin. — Erythema  nodosum  or  erythema  multiform  (Hebra)  is 
sometimes  present  with  rheumatism.  Grarrod,  Mackenzie,  and  Cheadle 
found  that  70  })er  cent,  of  cases  of  erj'thema  nodosum  were  of  rheu- 
matic origin.     Urticiiria  and  i>etechiaj  are  occasionally  seen. 
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Purpura  is  not  common  if  Schonlein'8  |)eliosu8  rheumatica  (or  urti- 
caria rheumatica)  be  excluded,  as  it  should  be,  from  rheumatic  etiology. 
Its  occurrence  has  been  fully  discussed  in  Vol.  III.  pp.  792, 793.  When 
present  it  is  often  associate*!  with  erythema  papulatum  or  marginatum. 

General  subcutaneous  and  mucous  hemorrhages  have  been  seen  ex- 
ceptionally. 

NodulcHy  var}'ing  in  size  from  a  large  pinhcad  to  a  third  of  an  inch 
in  diameter,  are  found  sometimes  in  the  rheumatism  of  children  and 
youth,  but  they  seem  to  be  less  often  observed  in  the  cases  occurring  in 
this  country  than  in  England.  Edge  *  observed  them  in  a  boy  of  eight 
years.  They  are  subcutaneous  formations,  composed  of  round  and 
s|Hndle  cells,  and  are  attached  to  the  tendons  and  fascia.  They  feel 
firm,  but  are  slightly  movable.  They  are  most  abundant  on  the  fingers, 
dorsal  or  lateral  surface  of  the  hands  and  wrists,  but  they  may  occur 
about  any  of  the  larger  inflamed  joints  or  over  the  vertebral  spines  and 
scapulse.  They  are  very  irregular  in  their  development,  sometimes 
appearing  during  convalescence  or  between  attacks,  and  they  may  de- 
velop in  rheumatic  subjects  who  have  either  endocarditis  or  chorea  or 
tonsillitis  wthout  arthritis.  They  are  not  usually  painful  or  tender, 
but  sometimes  become  acutely  inflamed.  They  are  often  very  numerous, 
being  counted  by  the  score,  and  they  last  for  several  weeks  or  months 
and  then  disappear. 

Although  the  subcutaneous  nodules  are  chiefly  met  with  in  connec- 
tion with  rheumatism,  they  are  not  diagnostic,  for  they  are  occasionally 
observed  independently  of  arthritic  disease.  Such  nodules  have  been 
found  in  the  periosteum  also,  and  even,  as  a  rarity,  in  the  pericardium. 

Follicu/ar  tonsillitis  has  for  a  long  time  been  regarded  as  intimately 
associated  with  rheumatism,  and  there  are  arguments  in  favor  of  a 
pathological  relationship  between  them,  although  it  must  not  be  assumed 
that  all  tonsillitis  is  necessarily  rheumatic.  This  view  bus  led  to  the 
extensive  employment  of  salicylates  in  tonsillitis,  but  the  results  are 
oft»n  disap{)ointing.  Mackenzie  has  reported  5  («ses  of  suppurative 
tonsillitis  in  a  series  of  40  cases  of  rheumatism. 

Complications. — A  complete  list  of  the  complications  which  from 
time  to  time  have  been  associated  with  rheumatism  would  include  a  wry 
lam  number  of  disejises.  The  most  common  of  them  all  are  endo- 
and  pericarditis,  tonsillitis,  and  chorea.  The  first  two  of  these  have 
been  already  mentioned  as  of  such  frequent  occurrence  as  to  fairly  rank 
as  symptoms. 

Chorea  may  be  a  complication  of  rheumatism,  but  it  is  more  often 
obser\'ed  as  a  sequel,  occurring  in  a  subject  of  rheumatism  between  the 
rheumatic  attacks.  There  has  l>een  much  discussion  as  to  the  real  rela- 
tion existing  between  the  two  diseases,  some  h<>lding  that  all  chorea  is 
evolved  from  a  rheumatic  diathesis,  and  that  endocanlitis  occurring  in 
a  case  of  chorea  is  a  manifestation  of  rheumatism,  although  no  arthritis 
develops  at  any  time. 

Sir  Dyce  Duckworth  has  estimatwl  that  fully  78  |ier  cent,  of  cases 
of  chorea  are  of  true  rheumatic  origin.  (Jerman  writers,  however, 
attach  much  less  importance  to  this  association,  and  Steiner  found  but 
4  cases  of  rheumatism  among  252  of  chorea.     Osier'  found  the  per- 
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centage  of  association  not  above  21.  The  two  diseases  are  apt  to  occur 
at  about  the  same  season  of  the  year,  and  chorea  often  follows  within  a 
month  after  a  rheumatic  seizure.  The  subcutaneous  fibrous  nodules 
described  on  page  959  may  be  present  in  chorea,  but  pericarditis  belongs 
essentially  to  rheumatism,  while  endocarditis,  leaving  permanent  vahn- 
lar  lesions,  is  quite  common  in  both  diseases.  Cheadle,^  in  a  recent  dis- 
cussion before  the  British  Medical  Association,  stated  that  out  of  94 
cases  of  endocarditis  he  found  that  62  to  66  per  cent,  had  had  previous 
rheumatic  fever,  and  that  77  per  cent,  of  his  cases  of  chorea  nad  evi- 
dence of  endocarditis. 

Next  in  order  of  frequency  as  complications  are  pleurisy,  acute 
catarrhal  pneumonia,  and  bronchitis.  When  present  they  usually 
accompany  endo-  or  pericarditis.      Pulmonary  cedema  may  occur. 

Rarer  complications  aifect  the  genito-urinary  apparatus,  but  are  much 
less  common  than  in  gout  A  mild  degree  of  parenchymatous  or  inte^ 
stitial  nephritis  is  sometimes  inaugurated.  Peritonitis,  cystitis,  orchitis 
(Eugene  Beach),  urethritis,  and  prostatitis  have  been  observed.  Cheadle 
mentions  thyroiditis  also.  Muscular  atrophy  has  been  known  to  follow 
the  rheumatic  polyarthritis. 

One  of  my  cases  presented  the  signs  of  an  acute  neuritis  of  the  right 
shoulder  as  the  rheumatic  symptoms  were  subsiding,  w^hich  resulted  in 
extreme  deltoid  atrophy  and  loss  of  power  in  the  arm. 

Among  other  infrequent  complications  and  coincident  disorders  not 
mentioned  above,  which  have  been  noticed  among  the  706  cases  abow 
referred  to  which  have  occurred  at  the  Presbyterian  Hc^pital,  are  the 
following :  grippe,  German  measles,  eczema  capitis,  eczema  of  the  legs, 
acne,  acute  dermatitis,  drug  eruptions  from  salophen  and  phenac^tine, 
gaultherium-poisoning,  gastritis,  gastric  ulcer,  diarrhcea  (4  ca.ses),  facial 
erysipelas,  scarlatina,  ulcer  of  the  heel,  sciatica  (3  cases),  tic  douloureux, 
delirium  tremens,  conjunctivitis,  chromophytosis,  mamnian'  abscei«, 
asthma,  hydrotliorax  (2  cases),  tuberculosis,  periostitis,  glycosuria,  sub- 
maxillary-gland  inflammation,  pachymeningitis,  obesity,  aneur}'sm  of 
carotid  artery. 

Thrombo-phlebitis  may  complicate  acute  rheumatism.  Two  such 
cases  have  been  seen  at  the  Presbyterian  Hospital,  and  Marcel  L^n^' 
reports  an  interesting  scries  of  7  cases. 

Prtf/nanc)/  in  connection  with  rheumatism  was  found  in  16  cases 
rei)orted  by  Clivio  to  result  3  times  in  premature  delivery,  and  the 
})regnant  state  was  found  to  protract  the  recovery  from  the  arthritis. 
Two  cases  of  abortion  in  subjects  of  acute  rheumatism  have  occurred  at 
the  Presbyterian  Hospital. 

Subacute  cases  of  rheumatism  are  very  often  encountered,  which 
ari»  characterized  by  mildness  of  symptoms  and  tardy  re<.^ove^y.  The 
temperature  in  such  cases  does  not  exceed  101°  or  102°  F.,  but  few 
joints  are  involved,  and  these  not  severely.  Endo-  or  pericarditis  may 
be  present,  especially  in  the  young,  and  amemia  is  often  pronounced. 
This  tyi>e  of  rheumatism  is  apt  to  yield  slowly  to  treatment,  and  often 
after  a  couple  of  months  or  more  it  merges  into  the  permanently  chronic 
form.     The  subacute  type  commonly  occurs  as  a  sequel  to  the  acute,  bat 

'  Brif.  Mful.  Jouni.,  Jan.  11,  1896,  p.  65. 
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the  symptoms  may  be  subacute  from  the  beginning.     This  type  is  verj' 

eainnioii  anioiig  children. 

Acute  Articular  Rheuiaatisni  in  Children. — Cheadle  emphasizes 
the  imptrtant  faot  that  tiie  youngs  who&e  joints  are  well  developed  and 
in  giMMl  condition,  an'  less  assailed  by  the  arthritic  manifestations  of 
rheumati:5m,  whereas  the  heart  suffers  more  and  the  skin  lesions  are 
common.  In  old  age,  on  the  contrary,  the  nnerse  obtains,  the  joints, 
jx'rliaps  already  showinji^  some  degree  of  stuiile  atrojihy,  are  severely 
affected  by  rheitrnatism,  which  often  becomes  chronic,  but  cardiac  coin- 
plieatiitns  are  less  common,  and  eiilaneons  nodnles  are  seldom  found  after 
pn!>erty.  Children  are  more  apt  than  adnlts  to  have  accompanying 
erythema,  tonsillitis,  or  chon^,  and  they  sweat  less.  The  common 
occurrence  of  rheumatic  nodnles  among  children  and  youth  lias  been 
commentinl  ni>on  (page  051)). 

pR<MiXosis. — The  course  of  acute  rheumatism  is  ver\'  uneeilain. 
Stmie  quite  severe  eases  recover  in  a  week,  others,  less  severe  or  snh- 
acute,  last  for  four,  six,  or  eight  weeks,  or  severe  cases  may  show  sooie 
improvement  under  tivatmcnt,  and  then  a  recrudescence  prolongs  the 
disease  for  sevend  months.  The  excessive  auiemia  is  apt  to  prolong 
convalescence.  Imme<liate  relapses  are  not  common,  following  about  once 
in  40  or  50  cases,  Ijut  jKUieuts  who  have  had  an  attack  are  very  liable 
to  others,  though  they  muy  be  separated  by  intervals  of  years.  One 
patient  seen  at  the  Presbyterian  Hospital  had  had  twelve  attacks,  I  have 
occasionally  seen  relapses  when  patients  were  allowed  to  get  up  tocr  soon 
after  an  apparent  cure  under  treatuieiit.  Such  patient.s  may  recover 
whollly  from  the  arthritis,  get  up,  and  in  a  day  or  two  develop  eudo-  or 
[x^ncartiiti--?.  These  latter  conditions  will,  however,  very  often  develop 
in  like  manner,  although  the  patient  may  n*main  in  bed  and  under 
treatment  for  a  week  or  more  after  the  joint  ^ymptoms  are  entiii'ly 
gone.  The  joints  recover  without  |>ennanent  lesions  of  any  kind,  with- 
out even  fibrous  adhesiruis.  Exceptionally,  cases  of  the  acute  type  drag 
along  and  become  subacute  or  even  chronic,  Hheumatism  in  the  sub- 
jects of  chronic  alcoholism  is  ajtt  to  run  a  verv  tedious  cunrse. 

Death  from  acute  rheumatism  is  rare  (the  mortality  not  being  above 
1  or  2  per  cent.),  but  it  may  result  from  hyjierpyrexia,  myt»earditis, 
eudo-  or  pericartlitis,  or  one  of  the  complications,  such  as  pneumonia  or 
ph'unsy. 

IhAGNOSis. — Most  cases  of  acute  rheumatism  art*  easily  diagnosetl 
upon  the  history'  of  the  case,  the  C4M»rse  and  distribution  of  the  arthritic 
symptoms,  chanicterized  by  mobility  and  instability,  and  the  simple 
inrianunatory  nature  of  the  lesions,  combined  with  the  pyrexia  and  ten- 
dency to  cardiac  inflammations.  Occasionally,  however,  doubt  may 
arise  in  regtird  to  other  atfections.  Se<M:indary  arthritis  may  develop  in 
connection  with  acut**  injections,  such  as  scarlatina,  gimorrh(ea,  dysen- 
tery', puerji^ral  or  other  sepsis,  and  cerelu'o-spinal  nieningitis.  In  e:ieh 
of  these  eases  there  are  present  the  sympt<»ms  of  the  complicating  dis- 
ease, and  in  all  sev4'i'e  s<'ptie  eases  there  is  marked  tend«'ney  to  joint 
suppunition  and  structural  change  atlecting  the  oirtilages,  lig-aments,  etc., 
which  have  no  part  in  ordinary  rheumatism.  In  pycemie  states  the 
constitutional  symptoms  are  nsnally  more  severe  than  in  rheumatism, 
and  the  tem|>erature  is  often  intermittent  rather  than  remittent.     The 
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typical  chills  of  pyaemia  are  absent  from  rheumatism  ;  the  joint  symp- 
toms do  not  migrate,  and  the  typhoid  state  is  common. 

Gonorrhoea!  arthritis  will  be  independently  described  (page  973), 
and  monoarticular  arthritis  is  more  apt  to  be  confounded  with  this 
disease  than  with  rheumatism. 

Acute  tuberculosis  of  the  joints  and  osteomyelitis  have  given  rise 
occasionally  to  fatal  mistakes  in  diagnosis  by  confusion  with  rheuma- 
tism and  neglect  of  prompt  surgical  relief. 

Osteomyelitis  is  confined  to  one  joint,  and  this  fact  and  the  involve- 
ment of  the  bone,  epiphyses  and  shaft,  together  with  the  serious  general 
condition  of  the  patient,  establish  the  diagnosis.  Kigors  are  prominent, 
and  sweating  is  not  so. 

Glanders  has  been  mistaken  for  rheumatism,  and  so  has  ulcerative 
endocarditis  with  septic  joint  involvement. 

The  acute  arthritis  of  infants  is  now  usually  regarded  as  an  arthritic 
form  of  scurvy,  and  the  diagnosis  is  discussed  by  the  writer  under  that 
heading  (page  1060).   Some  purulent  o^ses  are  due  to  pysemia. 

Arthritis  deformans  of  multiple  type,  acute  gout,  and  acute  rheuma- 
tisms present  few  difficulties  in  diiferentiation,  and  the  salient  features 
of  the  diagnosis  I  have  given  in  the  table  upon  page  988. 

In  scurvy,  purpura,  haemophilia,  etc.  sanguineous  effusion  may  cause 
swelling  with  pain  in  the  joints  which  may  resemble  rheumatism,  bat 
these  hemorrhagic  diseases  all  have  definite  features  apart  from  rhen- 
matism.  There  is  usually  hemorrhage  elsewhere  than  in  the  joints,  and 
fever,  if  present,  is  not  intense. 

Treatment. — The  treatment  of  acute  articular  rheumatism  is  con- 
veniently subdivided  into  (1)  prophylaxis  and  hygiene  ;  (2)  general  man- 
agement of  the  acute  attack ;  (3)  medicinal  treatment ;  (4)  local  treat- 
ment. 

(1)  Prophylaxis  and  Hygiene. — Patients  who  have  strong  rheumatic 
inheritance  or  who  have  had  rheumatic  symptoms  should  especially 
protect  themselves  from  cold,  wet,  excessive  muscular  fatigue,  and  ex- 
posure. They  should  wear  the  Jaeger  camel-wool  or  other  woollen 
undergarments  to  absorb  perspiration  in  winter,  or  the  warm  linen- 
niesh  garments  which  admit  of  evaporation  of  the  perspiration  as  it 
forms.  They  should  abstain  from  over-indulgence  in  sweets,  and  espec- 
ially from  malt  liquors  of  all  kinds,  and  should  avoid  constipation  and 
functional  inactivity  of  the  liver.  The  occurrence  of  uric  acid  or  calcium 
oxalate  in  excess  in  the  urine  should  be  the  signal  for  a  temporary  re- 
duction in  animal  food  and  the  drinking  of  more  fluid.  In  a  word,  such 
treatment  applies  as  that  recommended  for  lithsemia,  on  page  1030.  The 
skin  should  be  kept  in  good  condition  by  daily  cold  bathing,  followed 
by  vigorous  friction,  and  outdoor  exercise  should  be  encouraged. 

(2)  General  Management  of  the  Acide  Attack. — When  the  acute  attack 
begins,  the  patient  should  be  put  to  bed  on  a  smooth  and  comfortable  mat- 
tress, which  is  covered  with  blankets,  and  a  careful  nurse  should  be  se- 
cured, having  sufficient  strength  to  lift  the  patient  when  necessary  and 
save  him  all  voluntary  motion.  If  the  patient  is  willing  to  lie  between 
blankets  they  are  much  better  than  sheets.  Throughout  the  illness  a 
bed-pan  and  duct  should  be  used  to  save  the  patient  unnecessary  eflfort 
The  bowels  should  be  freely  opened  at  first  by  a  dose  of  calomel,  and 
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kept  o[xii  thereafter  by  daily  morning  doses  of  Rochelle  salts  or  bitter 
water. 

Til*'  tliet  raiist  be  confined  to  milk  or  milk  and  Virhvt  plain  broths 
and  farinaceous  gruels,  with  enickers  or  milk  toast,  while  the  acnte 
«\inptoms  last.  As  they  subside  the  list  oi'  foods  may  be  slowly  in- 
creased, but  still  be  eonrtne<l  priueijmlly  to  milk  and  I'ggs  ami  artitlt'S 
made  fntm  thi-ni,  and  farinneeotis  fiHMls,  It  is  uni  well  to  trive  meat  for 
a  week  after  tlu'  tern jK'rat ore  and  joint  symptoms  are  ntirmal,  and  iheu 
it  .slnmld  Ik*  allowed  sparinjiijly  but  once  a  day.  Stiil!inj:j  rheumatic 
iiatieiits  witli  strong  meat  soups,  meat  extracts,  and  rt'd  meat  Ls  always 
harmful.  At  the  same  time,  sweets  must  be  forbidden,  as  well  as  all 
fermented   liquors  and  sweet  wines. 

i'l)  Mrtfirtnaf  Trc'tfuttuf. — Since  the  intnxhietion  of  salicylic  acid  by 
Strieker  and  Kiess  in  1876,  and  of  the  sjdicylates  shortly  after  by  Ger- 
main Slv,  ttu^  lattiT  remedies  have  eunstantly  gainetl  in  favor,  atid,  in  spite 
of  many  disixlvaolafjcs  attending  their  use,  have  held  almost  the  posi- 
^  tion  of  sjH'eifies  for  rheinuatisui  against  many  otlier  drugs  whirh  arc 
^■constantly  bi*ing  experiuu^nted  with.     I  have  given  extensive  trial  to 
^■gftlophen  (^-.Siss  jw^r  tlieiu),  pheuiK^oll  (,'^j  iji  twenty-four  Ijoiirs),  salol, 
^^hllicine  (gr.  x  every  two  hours),  siilieylie  arid,  iind  similar  pripaititions, 
but  am  ineliued  to  believe,  with  a!nu>st  all   reeent  writers,  that  siMlium 
1      salicylate  is  the  best  ilrug  for  the  majority  of  eases,  although  much 
^■depends  upon  its  mmle  of  administration.     Its  chief  value  is  in  reliev- 
™^ing  the  seveiv  articular  pains,  and  as  the  joint  symptoms  subside  its  use 
should   be  gradually  diseoiitiuued,  tor  otherwise  it  tends  to  increase  the 
anannia  and    perspinilion.      ll   lails   to  materially  prevent  or  intlueuce 
cardiac  symptoms,  possibly  Ix'cause  the  heart  cannot  he  placdl  at  rest 
H  like  a  joint.      It   fails  to  prevent  i-ela|)se,  and  it  may  cause  toxic  synnp- 
^^  toms,  such  as  vomiting,  tinnitus  auriuni,  ami  temjMU-ary  ileafness  or  ver- 
tigo, although  it  is  less  apt  to  do  so  than  sidicylic  acid.     The  <lrng  is 
best  given  in  wafers  or  gelatin  capsules,  followetl  l)y  the  ingestitm  of  a 
luiidderful  of  fluid   of  Mime  sttrl,  or  the  jHtwder  mtiy  be  <li.-solve<l  in 
lejnonade  or  peppernfint- water.      In  a  had  ea>><'  it  is  well  to  ln'giu  u'ith 
large  dose>,  !*>  or  20  grains  every  two  or  tiiive  hours  for  a  tew  doses, 
to  be  reduced  to  daily  doses  of  10  or  lo  grains  given  three  or  ftair  times 
in  twenty-four  hours  as  jmin  subsides.      Lesser  initial  do^es  are  often 
disiipjM anting  and  fail   to  relieve.     Etibrt  should  be  made  to  secure  a 
fresh   and    reliable  preparation,  as  it  deteriiirates  on  keeping.      Some 
patients  catmot  bear  salieylie  remedies  in  any  form,  and,  as  often  is  the 
case  with  drug  idiosyncrasies^  small  (loses  are  as  apt  as  large  oiu-s  to  be 
toxic.     I  have  seen  four  doses  of  sjilicylic  acid  of  5  grains  eacli  |>r4Kluee 
severe  vertigo,  which  was  felt  whenever  the  patient  turned  in  bed,  ami 
caiLsed  staggering  when  walking  for  twi>  or  three  days  after  the  drug  was 
discontinued.     Epistaxis  may  Im-  j>r<Hluced.      In  exceptional  eases  either 
sodium    salicylate  or  salieylie   acid   may   prmluce    maniacal    deliriunh 
The  same  is  true  of  gaultlierium,  whieli,  however,  ranks  next  to  sodium 
salicylate  in  usefulness,  and  i>  often  U'tter  liorne  byehildrcm.     It  should 
^  be  given  to  adults  in  5-minini  capsules  (dost*  three  or  four  capsules)  or 
Hiu  emulsion,  in  milk  or  mucilage  of  trag-acanth.     The  toxic  symptoms 
of  salicylates  may  be  averted  by  dilution  and  by  giving  scxliimi  bro- 
mide (gr.  XX)  in  combination.     If  the  salicylates  cause  gastric  irritation, 
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Erlanger  suggests  their  use  per  rectum  with  10  minims  of  tincture  of 
opium. 

Salicylic  acid  is  promptly  converted,  by  combination  with  sodium  in 
the  blood,  to  a  salicylate  of  that  metal. 

The  salicylates  produce  a  decided  increase  in  the  uric  acid  and  urea- 
elimination  by  tlie  kidneys.  Sodium  salicylate  is  not  believed  to  act  as 
an  antiseptic  unless  it  is  split  to  salicylic  acid  again ;  and  one  theoiy  of 
its  action  is  that  this  latter  process  occurs  in  the  tissues  through  influence 
of  CO2,  which  promptly  decomposes  it,  forming  a  nascent  acid  of  strong 
antiseptic  power. 

When  these  remedies  prove  beneficial  they  usually  mitigate  the  artic- 
ular pains  within  four  or  five  hours,  and  after  two  or  three  days  the 
swelling  abates,  the  patient  can  move  with  more  freedom,  and  the  tem- 
perature gradually  falls.  If  the  dosage  is  reduced  too  much,  or  discon- 
tinued before  four  or  five  days  have  elapsed  after  marked  improvement 
has  occurred,  the  symptoms  are  apt  to  return  as  a  genuine  relapse. 

The  salicylates  often  afford  a  valuable  means  of  diagnosis  of  rheuma- 
tism from  gout,  the  acute  variety  of  arthritis  deformans  and  pyeemic  poly- 
arthritis, in  none  of  which  latter  diseases  they  have  so  striking  an  effect 
as  in  rheumatism.  The  salicylates  are  not  only  valuable  in  polyarth- 
ritis, but  also  in  cases  of  rheumatic  iritis  they  arie  of  more  use  than 
local  remedies.  I  have  lately  seen  two  cases  of  recurrent  iritis  origi- 
nating between  rheumatic  arthritic  attacks  which  yielded  to  no  other 
remedies,  but  improved  in  a  few  hours  upon  salicylate  treatment. 

Patients  who  cannot  tolerate  either  of  the  foregoing  remedies  may 
take  salophen  (gr.  xv  every  three  hours)  with  some  benefit,  or  phenace- 
tine  or  antipyrine  may  be  employed,  but,  as  a  rule,  the  two  latter  reme- 
dies are  too  depressing  to  the  heart. 

The  alkaline  treatment  of  rheumatism,  while  deemed  of  less  import- 
ance than  formerly,  cannot  be  disregarded,  and  the  belief  is  still  vet}' 
general  that  it  tends  to  reduce  the  liability  to  cardiac  inflammations. 
It  is  best  combined  with  the  salicylate  treatment,  and,  as  with  that 
method,  it  is  best  to  give  large  doses  for  a  day  or  two,  or  until  the 
urine  becomes  distinctly  alkaline,  and  then  taper  off.  The  favor- 
ite remedies  are  potassium  or  sodium  bicarbonate  in  doses  of  gr.  11 
or  XXV,  or  potassium  citrate  in  like  amount,  given  every  three  hours 
in  effervescing  mixture  with  lemonade  or  as  powder  in  wafers.  Am- 
monium chloride  with  potassium  acetate  is  still  used  by  some  clini- 
cians, although  less  in  vogue  than  formerly,  and  it  is  apt  to  disorder  the 
stomach.  It  must  be  remembered  that  the  potassium  salts,  as  well  as 
the  salicylates,  are  both  cardiac  depressants,  and  their  combined  use  must 
not  be  prolonged.  By  gradual  reduction  of  dosage  after  the  first  six  or 
eight  doses  are  taken  the  danger  of  heart  failure  is  reduced  to  a  min- 
imum ;  but  directions  should  be  very  explicit  on  this  point.  The  alka- 
lies are  believed  to  increase  the  excretion  of  uric  acid  in  rheumatism. 

Moderate  fever  up  to  104°  F.  may  be  controlled  by  sponging  with 
cold  alcohol  and  water  in  equal  parts,  but  any  such  temjierature  as  IOC** 
F.  or  above  requires  more  enei^tic  measures,  and  the  full  cold  bath  at 
65°  or  70°  F.  must  be  given,  if  possible,  for  fifteen  minutes  and  repeated 
every  two  hours  until  the  temperature  falls  to  the  safety  limit  of,  say, 
103°  F.     No  halfway  measures  suffice,  and,  despite  much  pain^  the 


patient  must  1k»  pot  into  the  tub,  Tlie  only  t-ases  of  extreme  hyper- 
pyrexia (110°  F.)wlii<'h  have  heen  saved  have  been  treated  in  this  way. 
A  full  hypiMleriTiie  injerlion  of  inurpliine  maybe  piven  to  ea.'^e  the  |»iiins 

Iwhllv  the  {^Kitient  in  iK'in^  move*!,  and  eai-^hae  stimidants  may  become 
neeessjiry.  Tlie  use  of  t!ieco?i!-(ar  "  antipyrrties  "  in  these  casses  cannot 
be  tiMt  strongly  eondenined. 
The  development  of  piri-  or endfx'tirffitin  >^\u)ii\d  Im'  met  by  the  use  of 
an  iee-bag  over  the  pneeordiiim,  and  if  the  pulse  is  fidt  and  bounding 
small  doses  of  tincture  of  aeonite  are  servieeahle.  If  there  is  mueh  jKiin 
over  the  heart,  restlessness,  or  dyspnoea,  eiwleine,  or  nKnterate  (hises  of 
Dover's  ptiwiler  or  of  morjjhine  should  he  p\en.  Ileyond  the  use  of 
these  remedies  it  is  usually  In'st  to  let  the  lienrt  alone, 

[4l  fAK'nl  Tfeifttnnit. — The  |*rojK^r  local  treatment  of  atnitely  inflamed 
rlieimiatic  joints  aHbrds  marked  relief.  The  tirst  consideration  is  uhstK 
Inte  rest  of  the  ji>int,  and  the  second  is  the  applifiition  of  remetlies  to 
Boothe  the  pJiin,  and,  if  possible,  reduce  the  inHaniniation. 

Rt'/tt. — The  joint  shoidd   Iw  at  once  enveio|R*d  in  a  thick  hiycr  of 

■  cotton  bnttin^  covered  Ijv  otlsilk,  and  Iwund  to  a  splint  with  a  ivw  turns 
of  a  li^ht  j^auzc  i>aiidape.  Tliis  simple  measure  ahme  often  pves  the  great- 
est rtdief  from  tin.'  pain.  It  serves  the  threefold  pur|K>,se — (1)  of  fixing  the 
joint  and  jtreventing  the  friction  of  the  iiiHamed  surlaees;  (2)  it  pro- 
tects from  jarring  or  accidental  pn'ssure;  and  (3)  it  maintains  a  niii- 
fonn  N^nipcmture  about  the  j<iint.  If  the  idlM)W  or  knee  is  involvtHi, 
the  |>:irts  ahovt-  sSiouhl  be  immobilized  ;  if  it  be  the  shoulder  wliieh  is 

■  aifected.  the  arm  >bituld  be  l)ouud  to  the  side;  if  the  wrist,  it  must  ^K; 
laid  upon  a  pudded  arm-and-hanti  splint.  Smaller  joints  must  Im?  simi- 
larly pr«)tected.  When  the  joints  of  the  lower  extremity  are  affected, 
it  is  often  desinible  to  lay  siiudbaers  on  either  ^^ide,  for  in  this  manner 
p«'rfirt  rest  is  secured  and  the  patient  is  less  likely  to  injure  himself  by 
liirniiijr  in  his  sleep.  A  gooil  supply  of  pillows  of  different  si/.es  are 
of  ifrcat  service  in  easing  the  eonstraiuLHl  pjsitions  of  the  l>mly.  As  a 
K  rule,  in  the  acute  stage  of  rheunjatism  mwlerate  flexion  of  the  larger 
^  joints  is  the  position  in  which  they  are  nu^st  couifitrtable  if  duly  ^n|>- 
p«irt4*fl.     As  the  inrtnmmation  is  apt  to  |>;iss  ni|)idly  fnmi  one  joint  to 

■  another,  much  skill  is  requirtnl  in  the  nursing  of  the  patients  in  imler 
to  mitigate  tl»cir  pain. 

Tlici-e  is  hut  one  objection   to  the  above  suggestions,  and  that  is  the 

»  impossibility  of  making  local  applications  to  a  joint  while  it  is  envelo|)ed 
in  cotton  ;  but  many  of  these  apjilications  tlo  not  re(|uire  impient  repe- 
tition, and  may  Ik*  made  once  fi>r  alt  day,  or,  if  desirable,  a  hole  may 
may  be  left  in  the  dressing  or  the  cotton  may  l)e  omittetl  and  the  joint 

■  18  simply  bound  above  and  below  to  a  s|)lint. 
Meannri'H  dtfopfa!  k*   Iirlitrr  Pain  ttufl  Rethtcr  Inflammation, — Tifnt 
and  Vohi. — As  a  rule,  warm  apjilicatittns  are  preferred  to  cold,  and  in 
^  most  cases  the  warmth  retained  by  the  cotton,  as  above  described,  is 
Ball  that  is  neeessar\'.     Occasionally  Haxsccil  poultices  give  relief,  more 
particularly  to  the  less  acutely  inflamed  joints. 

Bli»terH. — It  seems  [MThaps  pamdoxical,  but  when  the  larger  joints 
are  most  acutely  itrfiamcd  few  ajjptications  give  as  much  relief  as  one 
or  two  active  cantharidal  blisters  apjilitHl  directly  over  the  focus  of 
inflammation.     They  should  be  large — in  case  of  the  knee  two  to  three 
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inches  square — and  sufficiently  active  to  withdraw  an  ounce  or  two  of 
serum,  after  which  the  blister  is  to  be  punctured  and  dressed  and  the 
joint  enveloped  in  cotton. 

Lotions. — The  number  of  evaporating  lotions,  liniments,  and  embro- 
cations of  all  sorts  recoramendea  for  rheumatism  is  very  large.  They 
constitute  a  chief  part  of  the  sales  of  proprietary'  and  patent  medicines, 
many  being  worthless,  some  relieving  one  case,  some  another. 

As  might  be  expected,  most  of  these  applications  are  of  more  bene- 
fit in  subacute  ana  chronic  cases,  where  their  favorable  use  may  be 
accompanied  by  friction,  than  they  are  in  very  acute  inflammation. 
For  the  latter,  after  extensive  trial,  I  have  become  convinced  that  two 
remedies  excel  all  others — viz.  oil  of  wintergreen  and  guaiacol.  Their 
application  is  often  followed  by  immediate  and  lasting  relief,  although 
like  all  remedies,  they  may  sometimes  fail.  The  gaultherium  oil  is  ap- 
plied by  soaking  a  piece  of  lint  freely  with  the  undiluted  oil,  and  the 
joint  is  then  encased  in  batting.  The  application  may  be  renewed  once 
or  twice  in  twenty-four  hours. 

Guaiacol  I  apply  in  a  similar  manner,  first  diluting  it  with  an  equal 
p«irt  of  glycerin.  It  is  even  more  efficacious  than  gaultherium,  but  it 
possesses  an  odor  not  unlike  creasote,  which  is  more  disagreeable  to 
many,  and  which  has  a  most  peculiar  penetrating  and  persistent  prop- 
erty. Efforts  to  overcome  this  objection  are  thus  far  futile.  If  the 
application  should  cause  itching  or  slight  burning,  the  guaiacol  maybe 
further  diluted.  The  drug  is  well  known  to  produce  a  remarkable  fell 
in  temperature  when  rubbed  into  the  skin  in  doses  of  half  a  drachm  or 
more,  which  may  be  accompanied  by  collapse.  Dana  has  reported  a 
drop  of  9°  F.  in  the  temperature  in  a  case  of  enteric  fever  which  was 
produced  in  this  manner,  and  I  have  caused  an  even  greater  fall  experi- 
mentally in  animals ;  but  for  some  reason,  in  rheumatism  I  have  never 
found  any  marked  thermic  reaction,  and  do  not  iiesitate  therefore  to 
apply  tlie  remedy  quite  freely.  On  only  two  or  three  (xxasions  has  it 
seemed  to  refluce  the  general  body  temperature,  and  then  to  the  extent 
of  only  2°  or  3°  F.  I  have  used  it  often,  and  have  found  it  most 
effi(^ieut.  Methyl  siilicylate  has  been  lately  very  highly  recommended. 
50-100  drops  are  applied  to  the  joint. 

I  have  sometimes  employed  salicylic-acid  ointment  with  success. 
Bourget  found  this  acid  in  the  urine  twenty-four  hours  after  its  local 
application,  proving  that  much  of  it  was  absorbed.  He  prescribes 
salicylic  acid,  lanolin,  oil  of  turpentine,  da.  10  parts,  with  lard  70  parts. 

Singer  of  Vienna,  believing  in  the  microbic  origin  of  rheumatism, 
claims  that  intravenous  injection  of  corrosive-sublimate  solution  is  abor- 
tive and  preventive  of  cardiac  complications,  but  the  method  is  too 
heroic  for  general  use. 

ConvahHcmce.  demands  watchful  care.  After  a  severe  attack  the 
ptatient  should  not  leave  his  bed  for  fully  a  week  or  ten  days  after  sub- 
sidence of  all  symptoms.  The  diet  should  he  as  nourishing  as  milk  and 
eggs,  cereal  foods  and  fresh  vegetables,  wnth  fresh  fish,  chicken,  etc.,  can 
make  it,  and  anaemia  should  be  combateil  with  iron  and  cod-liver  oil. 

Enthusiasts  in  therapeusis  should  remember  that  acute  articnkr 
rheumatism  is  a  self-limited  disease,  and  that  most  cases,  left  strictly  to 
themselves,  recover  spontaneously  in  from  one  to  six  weeks. 
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3//W,  ffuhnniU\,  and  tijVhrUv  roKtA  arc  !)pst  roli<'Vo<l  liy  nltornate 
iluut'liinir  with  colci  ami  vorv  hot  water,  by  nililiinjj;  with  iinimcnts — 
such  as  linimeiitum  wiiMmis,  caniphora?,  terchiiithina^,  or  Wlhulonna^ — 
or  hv  painting  with  itwiine  or  methyl  salioyhite.  If  the  iiiHiininintion 
shitw>  any  tendency  to  inerease,  the  jitint  should  he  protected  ai^  alwtve 
described.  Obstinate  juints  witli  jMTsistent  [Kun  may  improve  faster 
by  lM?ing  encased  in  plaster  of  Paris  for  a  week  or  ten  d;iys,  to  secure 
absolute  rest.  This  is  es|M.'cially  usefid  for  t[ie  knee-  or  ankh*-joint. 
Bursitis  is  relieved  by  strapping  with  strips  of  ruhlx-r  plaster. 

As  tonics,  quinine,  iron,  cwJ-liver  oil,  and  the  iodides  are  recora- 
mended. 


CHRONIC  RHEUMATISM. 

Dkfinition. — Chronic  rhemnatisni  is  a  ilisrase  having  the  same 
etiolngy  with  acute  rheumatism,  bat  characteriz<'d  l>y  grailua!  and  per- 
manent changes  in  the  joint  stritcturcs,  mainly  of  the  nuturc  4if  Jibrous 
thicktning  ami  cuntraetion,  producing  more  or  less  deformity. 

The  disease  may  resnh  exccptiMually  from  an  acute  or  a  subacute 
attack,  but  it  often  begins  quite  insidiously  as  a  elironic  disoi\ler. 

E'noL<X}Y. — The  disease  has  tlie  same  predisposing  causes  with  the 
aentc  form  <if  rlieumatism  (see  page  950),  \m{  is  more  common  in  females 
than  in  males,  and  rarely  devc!oj>s  before  the  f«irtietli  year,  the  commou 
piTiod  being  iictwci-n  the  ibrticth  and  sixtieth  years.  Bad  liygiene,  ex- 
posure to  cold  anil  ihnupjiess,  maluntrition,  and  debility,  all  an-  imptr- 
taut  foctors:  likewise  heredity  and  such  occujwitions  as  lead  to  the 
disproportionate  use  of  special  joints,  as  certain  fingers  used  constantly 
by  sewing-women  aird  tailors. 

pATHOLiMiV. — The  pathology  of  chronic  rheumatism  is  not  known 
to  (liffer  in  any  manner  from  that  of  the  suliacute  and  acute  types  (see 
page  l)ol).  It  possiiity  concerns  an  attenuated  toxin  or  some  obscure 
change  in  the  fibrous  tissues,  reducing  their  functional  vigor,  rendering 
them  less  acutely  susceptible  to  the  rheumatic  excitant. 

Pathological  Anatomy. — Tlu^  gross  lesions  of  this  disease  are 
not  prominent.  They  are  confined  to  mfMlcnite  thickening  and  distor- 
tion of  certain  joints,  less  prnuounced  usually  than  in  cither  chronic 
gout  or  arthritis  deformans.  The  phalangeal  joints  of  the  fingers  are 
conimf)idy  atteeted  ;  s<t  also  arc  the  knees.  Other  joints  Ix'come  involved 
in  long-standing  cases.  Tiu*re  is  often  some  <Iegri'e  of  bilateral  sym- 
metry in  the  joint*^  diseivsed,  but  this  is  usually  less  striking  than  in 
arthritis  defurinans. 

In  mild  cjiscs  the  jdijjts  exhibit  only  a  moderate  degree  of  synovial 
iuji'ction  and  effusiitn,  for  tlie  disease  shows  more  ten<lency  to  attack 
fibrous  structures  than  serous  membraiies,  therein  differing  frouj  the 
acute  tyjM?.  In  more  marked  cases  there  is  fibrous  thickening  of  liga- 
ments, synovial  mcnd>ranes,  capsules,  and  sheaths  of  tendims.  More  or 
less  contniction  of  tlie  fibrous  tissue  comlunes  with  the  thickening  to 
prodm'c  deformity  ur  dist^irticm  of  the  joints.  The  thickening  is  usually 
most  prominent  at  the  si<h'S,  over  the  lateral  ligaments,  and  here,  too, 
tenderness  is  apt  to  be  hx-alized.     Superficial  erosion  of  opposing 
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cartilaginous  surfaces  is  present  in  advanced  cases,  but  is  not  common. 
Some  degree  of  fibrous  ankylosis  finally  immobilizes  certain  joints. 

Like  arthritis  deformans,  but  unlike  chronic  gout,  there  is  a  marked 
absence  of  lesions  aside  from  the  arthritides,  and  the  tendency  to  cardiac 
inflammations,  so  strong  in  acute  rheumatism,  is  very  slight  in  the 
chronic  form. 

Symptoms. — The  symptoms  are  mainly  confined  to  the  joints,  and 
there  is  little  tendency  to  involve  the  heart.     The  fingers  are  often  dis- 
torted by  the  contracture  of  the  tendons  or  ligaments,  so  as  to  produce 
moderate  deflection,  especially  of  the  distal  phalanges,  or  a  flexion  and 
extension  of  the  alternate  phalangeal  joints  is  observed,  which  Jaccoad 
included  in  his  description  of  rheumati^me  chronique  fibreux.     The  de- 
flection is  often  said  to  be  ulnar,  but  it  is  quite  as  apt  to  be  radial,  and 
at  the  present  time  I  have  four  or  five  patients  under  treatment  in  whom 
both  deformities  are  decided,  the  finger  tips  being  approximated  to  each  . 
other.     The  general  ulnar  deflection  ("seal-fin"  type)  of  all  the  fingers 
of  a  hand  is  not  often  seen,  as  it  so  commonly  is  in  arthritis  deformans. 
The  knees  become  stiff*  and  thickened,  especially  at  the  sides,  and  the  legs 
can  be  only  partially  extended. 

A  fibrous  crackling  may  be  both  felt  and  heard  upon  attempting  to 
forcibly  extend  the  joints.  Redness  and  decided  oedema  are  usually 
absent  or  slight  in  degree.  Often  the  joints,  although  much  deformed, 
are  not  painful  unless  overworked  or  injured  or  subjected  to  fresh  ex- 
posure. In  other  cases  pain  is  severe,  especially  at  night,  and  is  accent- 
uated by  movement.  The  pain  and  stiffness  are  more  influenced  by 
changes  in  the  weather  than  is  the  case  in  any  other  joint  ailment,  anil 
many  sufferers  from  chronic  rheumatism  can  predict  approaching  storms 
twenty-four  hours  beforehand  with  astonishing  accuracy  by  the  tem- 
porary increase  in  intensity  of  the  symptoms  which  they  experience. 
Atrophy  of  the  muscles  about  the  affected  joints  may  occur,  both  from 
disease  and  from  trophic  insufficiency. 

Constitutional  symptoms  are  practically  absent.  Slight  fever,  101°  F., 
may  accompany  an  exacerbation  of  the  joint  symptoms,  but  even  this 
is  uncommon.  The  urine  remains  normal.  The  general  health  continues 
remarkably  good  so  long  as  the  patient  can  move  about,  but  sometimes 
anaemia  and  debility  occur  from  protracted  suffering  and  insomnia  caused 
by  pain  or  dyspepsia.  I  am  at  present  caring  for  an  old  lady  of  eighty- 
eight  years,  whose  fingers  are  so  deformed  by  distortion  and  pseudo-  or 
fibrous-ankylosis  as  to  be  quite  helpless,  yet  who  walks  about  and  dis- 
plays astonishing  activity  and  vigor  of  mind  and  body. 

Prognosis. — The  sufferer  from  chronic  rheumatism  once  well  estab- 
lished never  recovers,  yet  the  disease  is  not  fatal,  and  patients  die  of 
some  intercurrent  malady.  Cases  seen  very  early  may  be  much  improved 
and  held  in  check  for  many  years  by  treatment. 

Diagnosis. — The  diagnosis  is  not  difficult.  The  disease  has  mainly 
to  be  differentiated  from  arthritis  deformans,  and  in  some  cases  from 
chronic  gout.  The  diagnostic  features  of  these  diseases  are  contrasted 
in  the  table  which  I  give  upon  page  988.  The  finger  deformities  olt 
Dupuytren's  contraction  and  of  old  injuries  are  asymmetrical,  and  care- 
ful examination  of  the  affected  joints  will  differentiate  them,  in  coniiee' 
tion  with  the  history  and  progress  of  the  case. 
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Treatment. — Metflrhtal  rnnedlfiA  iirv  of  very  little  use.  I  have 
sometimes  seen  a  measure  <jf  improvement  in  cases  in  whieh  irmit  coiiUl 
be  {Mfsitively  exeludeil  hy  the  iisi*  of  wine  of  eoleluetini  tfl-X,  nnd  |M)tas- 
situn  iiMlicU-  ^r.  x,  L  /.  <!,  I  have  empldveil  pip-nizin  iitttTMalty  in  15- 
prtiin  (lf»scs  in  a  eonsiih'mble  nunilRT  of  rases,  Iiut  tin-  resnlts  have  not 
btM-n  sulUciently  decisive  to  recommend  it,  ahhon^h  it  is  of  service  ex- 

»lernally.  In  some  eases  the  simple  alkalies  or  a  eonrse  of  alkaHne  wateix 
may  prove  henefieial,  and  debilitated  patienti?  need  tunics,  of  which  cod- 
liver  oil  and  arsenic  are  the  best. 

JjfH^l  inatment  is  nineh  more  satisfaetory,  and  will  often  prodnee 
decided  improvement,  or  cheek  the  further  prurrn>ss  of  tfie  <lisease,  es|>ee- 
ially  if  resorted  to  early.  Tiie  paiient  must  be  exjnvinced  that  any 
such  treatment  must  b>  jx'rsevered  in,  as  fully  a  mimtli  may  elapse  before 
decided  resolt^s  are  obtained.  Hydrotherapy  yields  the  best  results,  and 
recently  I  have  seen  great  benefit  from  t!ie  local  hot-air  or  hygotliermie 
treatment.  The  usual  coui'se  consists  in  applying  a  stream  iif  air  heatetl 
by  a  lamp  to  240^-280°  F.  for  forty-five  to  sixty  minutes,  the  hand  or 
knee  lieiug  suspuderl  in  a  box  which  has  been  ingi'ni4nisly  adapted  by 
the  iuvenlor  tn  tit  about  any  joint  by  means  t4'  adjustable  sides.  Strong 
loiral  jX-Tspirati<m  is  priKlueed,  with  dilatation  of  the  peripheral  vessels 
awl  improvement  in  the  activity  of  the  Xkm^iiX  circulation,  which  promotes 
absorption.  Great  relief  from  jiain  and  stiflfness  is  oflten  ex|)erienrcd, 
esp4^cially  if  the  ap[*licatiou  be  lulliiwed  by  Swedish  movements,  Alttr- 
nate  donchiug  with  cold  and  very  hot  water,  or  wrapping  the  joints  in 
flannels  wrung  out  in  steaming  water,  acts  in  a  similar  manner.  If  the 
knees  are  involve<l,  oecasional  cautharides  blisters  or  the  Paipieliu 
thermo-cautery  should  be  applie^l,  but  in  elderly  or  debilitated  subjects 
care  slionld  Ik?  taken  not  to  irritate  the  skin  too  much.  The  wearing  of 
wiiolh.'U  knee-e^a|)S  and  gloves  gives  comfort,  as  does  the  jKicking  of  the 
swollen  joints  in  cotton  wool  anil  oilsilk. 

Galvanism  is  of  doubtfnl  value,  but  general  massage  is  useful. 

H       I  have  sometimes  derived  benefit  from  encasing  the  joints  for  several 

"hours  in  a  2  per  cent,  solution  of  |)ipenizin  in  water.     Other  topical 

applications  to  relieve  j>ain  are   tincture  of   imline,  ioiline  ointments, 

ichthyo!  ointment  (gr.  xl.  witli  lanolin  3J),  guaiacol  and  glycerine  in 

equal   parts,  an<l  methyl  salicylate. 

■  Hiif^ienir  measures  must  nr>t  be  neglected.  It  matters  little  what 
diet  the  patient  has,  so  that  it  is  ample,  nutritious,  and  easily  <ligcstiblc. 
It  should  comprist^  chi<'fly  meats,  fresh  vegetables,  and  cereals.  Sweets, 
pastry,  sweet  wines,  and  malt  liquors  should  t>e  avoided.  Claret  or 
well-diluted  whiskey  is  allowable*     Tea  and  coffee  may  be  drunk. 

(ii**»at  care  should  be  taken  to  avoid  exposure  to  cold  and  w«'t  or 
fiiligite  and  injury  of  the  joints. 

■  Patients  whose  means  [termit  do  well  to  spend  their  winters  in  a 
warm  and  e«juable  climate,  like  that  of  Egypt  or  Tangiers,  or  at  least 
to  spend  the  eiirly  spring  months  in  Florida  or  Southern  California. 
Innumeraljle  spas,  both  in  this  country  and  in  Kuro|ie,  lay  claim  to  the 
improvement  atforde<J  chronic  rheumatics,  and  a  course  of  fn)m  three 
to  six  weeks  at  one  of  them  will  often  accomplish  much  by  staying  the 
prepress  of  this  incurable  malady.  Among  the  best  in  this  country  for 
Ids  class  of  cases  are  the  sulphur  springs  of  Sharon  and  Richfield  iu 
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New  York,  and  the  Hot  Sulphur  Springs  of  Virginia,  of  Arkansas, 
and  of  Glenwood  in  Colorado.  In  Europe,  Aix-la-Chapelle  is  one  of 
the  most  successful  resorts,  as  the  system  of  douching  and  massage  prac- 
tised there  is  very  thoroughly  understood. 


MUSCULAR  RHEUMATISM,  OR  MYALGIA. 

Definition. — Muscular  rheumatism,  or  myaleia,  is  that  variety  of 
rheumatism  in  which  the  symptoms  are  localized  in  various  musclef^, 
with  usually  little,  if  any,  constitutional  disturbance.  Various  names, 
more  or  less  descriptive  of  the  part  of  the  body  affected,  are  applied  to 
this  disease.     Such  are  chiefly  lumbago,  torticollis,  and  pleurodynia. 

Pathology. — The  pathology  of  this  disease  is  believed  to  be  identi- 
cal with  that  of  acute  articular  rheumatism.  W.  Leube  believes  that 
the  disease  may  be  epidemic  at  times,  and  it  is  possibly  due  to  an  atteDU- 
ated  form  of  the  toxin  of  the  articular  type  ol  the  disease. 

Pathoixxjical  Anatomy. — The  morbid  anatomy  of  myalgia  is 
imperfectly  understood,  as  the  disease  is  never  fatal,  and  there  is  some 
doubt  as  to  whether  the  lesions  are  to  be  found  in  the  muscles  themselves 
or  their  nerves.  It  is  generally  believed,  however,  that  there  is  an 
acute  inflammation  affecting  certain  voluntary  muscles,  their  tendon- 
sheaths,  and  fascia,  and  that  portion  of  the  neighboring  periosteum  to 
which  thoy  may  be  attached.  In  fatal  cases  of  acute  articular  rheuma- 
tism in  which  the  muscles  have  been  involved  their  fibres  have  exhibited 
swelling  and  granular  degeneration  with  vacuoles.  In  severe  cases 
decided  muscular  atrophy  has  been  observed,  indicating  a  tropho-neu- 
rosis,  but  this  condition  is  rare  as  a  result  of  simple  myalgia.  It  may 
be  prominently  seen  in  the  deltoid  muscle  when  the  shoulder  joint  is 
involved.  In  clironic  myalgia  there  may  be  round-celled  infiltration, 
increased  nuclei  in  the  muscle-fibres,  and  increased  connective  tissue 
around  the  fasciculi. 

Etiology. — The  etiology  is  much  the  same  as  that  of  the  articular 
type  of  rheumatism  (see  page  960),  but  those  muscles  are  especially  sus- 
ceptible which  have  been  weakened  by  strain,  injury,  such  as  bruising, 
or  by  exposure  to  cold  and  wet,  as  from  becoming  chilled  while  actively 
sweating.  Exposure  to  a  draft  is  apt  to  produce  an  attack,  as  when 
one  sleeps,  witii  the  muscles  of  the  neck  or  lumbar  region  uncovered, 
near  an  ojwn  window. 

Gouty  and  lithsemic  }>ersons  are  very  apt  to  have  myalgia.  Heredity 
is  a  potent  factor.  Occupations  involving  exposure  of  various  kinds 
arc  predisposing,  lumbago  being  very  often  developed  in  common 
laborers  who  have  strained  their  backs  in  lifting  or  digging  in  damp 
soil. 

From  the  influence  of  occupation  the  disease  is  most  often  found 
among  adults  and  males,  but  it  may  occur  in  children,  especially  as  tor- 
ticollis. One  attack  is  frequently  followed  by  others.  The  muscles 
affected  are  usually  the  larger  ones  concerned  in  effort,  such  as  the 
lumbar,  deltoid,  sterno-cleido-mastoid,  rectus,  scapular,  pectoral,  inter- 
costal, etc.,  but  almost  any  of  the  larger  voluntary  muscles  may  be 
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attacked.  Aiiionij  ^"S't  oasos  treiitr^  at  tlic  Pn'slntfrijiii  Ilospitnl,  New 
York,  were  sevoral  iii  wlitch  thf  sviuptoiiis  were  ohservf<l  in  imiseles  of 
the  thi^hsi,  calves  of  the  legs,  ami  soles  of  the  feet, 

SvMPT(>MS, — The  chief  svmptonis  are  IrH^nl  pain  iiinl  (iTnlerness. 
There  is  little  if  miy  visible  swelling  or  redness  or  heat. 

The  pain  varies  from  mild  soreness  inereaserl  hy  niotion,  to  violent, 
laiieiuatirig,  stahhiiig  ^^ensations,  or  a  dull,  etmstant  aehing,  a  feeling  as 
if  the  mnseles  had  been  bruised  with  a  mallet.  The  |Kiin  is  .statiiinary 
and  dws  not  migrate  as  in  tfie  arthritie  tyiw.  It  is  often  wttrse  at  night, 
and  may  Ixt  iuHueneed  by  baronietrie  or  thermonietrie  elianges  in  the 
atniHsphere.  Uniform  pressure  may  relieve  it,  but  irregular  pri'ssnre 
may  elicit  mueli  tenderness  and  be  almost  nnb»'iirable.  The  ]>iitient 
assumes  wljatever  position  will  give  most  ease  by  relaxation  (if  th<>  af- 
fected musi'les,  as  every  voluntary  contraction  of  ttiem  n jay  cause  excru- 
ciating i>ain,  causing  him  to  cry  out.     Severe  cmmps  may  occur. 

The  local  symptoms  often  begin  with  great  sn<ldenness.  I  have 
known  laboring  men  to  be  seized  so  <|uiekly  with  lumbago  while  at 
their  work  as  to  be  unable  to  stand,  sit,  or  niove.  There  is  no  true 
paralysi-,  but  simply  iuctipaeity  to  use  the  muscles  on  account  of  the 
soreness  and  pain. 

In  fortit'oifhs  or  wry-neek  the  anterf>-lateral  rt^giun  of  the  neck  is 
affeete<l,  and  the  patient  rotates  the  Inxly  to  avoid  turning  the  head. 
This  condition  is  usually  unilateral,  whereas  Inntbago  is  bilateral. 

Pft'itroffiptift  is  also  unilati'ml,  oftenest  n[H»n  the  left  side,  and  is 
very  [lainful,  for  the  respiratory  muscU'S  aflecttnl  can  be  less  eomjiletely 
set  at  rest,  anil  coughing  or  sneezing  causes  agony.  The  intercostal 
muscles  are  those  oftenest  af!ected  in  this  type,  but  the  pectorals  and 
gerratus  magnus  are  often  involvwlj  so  that  the  natural  respiratory 
movements  are  mneh  restricted. 

C>phahtftfuia  is  a  less  eomni<>n  variety  of  myalgia  in  whieVi  the 
muscles  about   the  head  and  scalp  are  involved. 

Constitutional  symptoms  there  are  none,  excepting  sliglit  fever  which 
occasionally  CK'cnrs  in  transient  form.  Accor<ling  to  W.  Leube,  about 
one  third  of  the  eases  have  slight  elevation  of  temperature  (101*^  to 
102°  F.)  for  a  day  or  two.  The  highest  temperature  that  I  have  seen 
was  lOS.H'^  F.  Canliac  complications  are  rare.  Lenbe  found  transient 
licart -murmurs  in  about  (me-sixth  of  his  cases.  I  have  observed  caixliac 
palpitation  an<l  oxaluna  in  s(wne  instances. 

PiuK4Xt>sis. — Most  pUients  recovf-r  in  a  few  days,  or  at  the  most  a 
week,  but  cases  of  exceptional  severity  or  occurring  in  debilitatetl  or 
highly  rhcumntic  subjects  may  prove  very  intractable  and  linger  for 
several  months. 

DiA«iN<>sis. — The  diagnosis  is  commonly  easy,  and  is  baseti  njMm 
the  absence  of  eonstituticmal  symptoms  and  the  \K\\n  which  is  increased 
by  muscular  contraction  more  than  by  Im-al  pit'ssure. 

Protractcnl  lumbago  must  be  differentiatetl  from  the  pain  of  abdomi- 
nal aneurysm,  and  which  sometimes  accompanies  acute  nephritis,  hut 
this  presents  little  difficulty. 

Intercostal  neuralgia  is  diagnosed  fnmi  plenrrMlynia  by  the  tender- 
ness along  the  nerves  and  the  greater  paroxysmal  ^-haracter  of  the  |)ain 
in  the  former  affection.     With  pleurmlynia  the  chest  should  be  csire- 
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fully  auscultated  to  find  pleuritic  rales,  and  periostitis  of  the  ribs  must 
be  excluded. 

Myalgia  is  differentiated  from  severe  neuritis  in  general  by  the 
presence  of  stiffness  and  immobility,  rather  than  paralysis  and  con- 
tracture, and  the  absence  of  tenderness  along  the  nerves,  and  dysa»s- 
thesise. 

Treatment. — Prophylaxis. — Since  one  attack  predisposes  to  another, 
preventive  treatment  snould  consist  in  avoidance  of  exposure  to  cold 
and  wet,  the  sudden  checking  of  perspiration,  muscular  fatigue  or 
strain,  etc.  Rheumatic  and  gouty  patients  should  observe  the  hy- 
gienic rules  elsewhere  detailed  (pages  962,  1019).  They  should  wear 
woollen  under-garments  in  winter,  and  keep  the  skin  in  good  condition 
by  cool  bathing  and  friction.  An  anticipated  attack  may  sometimes  be 
averted  by  a  Turkish  bath  followed  by  massage. 

Local  treatment  consists  in  the  application  of  counter-irritants  and 
soothing  liniments.  Of  the  latter,  turpentine,  chloroform,  and  belladonna 
are  the  most  useful.  A  hypodermic  injection  of  morphine  placed  in  the 
affected  muscle  gives  instant  relief,  but  it  is  best  to  avoid  the  us«  of 
this  remedy  in  all  recurring  maladies  unless  the  pain  be  unendurable. 
Anders  has  used  a  20  per  cent,  ointment  of  salicylic  acid  with  benefit. 
Among  local  applications  I  have  found  none  so  effectual  as  the  Pague- 
lin  thermo-cautery,  applied  gently  and  rapidly  over  a  large  surwce. 
If  the  application  is  not  too  vigorous,  it  can  be  repeated  several  days  in 
succession  if  need  be,  but  its  effect  is  often  magical.  Hot-water  bottles, 
hot  flaxseed  or  mustard  poultices  (one  part  of  mustard  to  six  or  eight  of 
flour)  may  be  applied  with  much  benefit.  Turpentine  stupes  also  give 
relief.  In  obstinate  cases  cantharides  blisters  may  be  used,  but  not- 
water  douching  is  better.  For  lumbago  acupunture  has  been  tried,  and 
deep  hypodermic  injections  of  distilled  water  probably  act  in  a  .similar 
manner  as  counter-irritants.  Galvanism  sometimes  affords  relief.  Com- 
mon domestic  remedies  are  porous  plasters  and  ironing  the  muscles  with 
a  hot  flat-iron  through  a  thick  piece  of  paper  or  flannel.  As  improve- 
ment proceeds  massage  should  be  practised. 

Medicinal  remedien  are  not  often  indicated.  Some  acute  cases  are 
benefited  by  the  salicylate  of  sodium  (page  963),  and  in  ver>'  protracted 
cases  the  general  tonics,  such  as  arsenic,  nux  vomica,  and  cod-liver 
oil  are  serviceable.  Potassium  iodide,  sulphur,  and  guaiacum  have  all 
been  extolled,  but  their  value  is  questionable.  The  coal-tar  product*, 
antipyrine,  phenacetine,  etc.  are  usually  disappointing.  Good,  nourish- 
ing mixed  diet  of  plainly  cooked  food,  with  meat  once  or  twice  a  day 
and  plenty  of  fresh  vegetables,  is  desirable. 


GONORRH(EAL  ARTHRITIS. 

By  W.  oilman  THOMPSON,  M.  D. 


Synonyms.— 'Gonorrhnpal  syiKivitis  ;  Oonorrlm-'al  rhrumatism. 

Definition, — An  aeiit<:'  iniwtious  discasi'  fliariU'tenzfd  by  a  specific 
uri'thritis  (due  to  the  goiKicfxmisof  Xeisscn),  aiul  by  IfH'alizcd  intiarama- 
tion  in  one  or  more  of  the  larger  joints  of  tlie  extreniities. 

Etiology. — Although  often  erron<*ou.sly  culled  gonorrhceal  rhennia- 
tism,  this  disease  has  no  etiohigie^il  relatioji  whatever  with  acute  articular 
rheumatism,  being  caused  exclusively  by  the  migration  <if  the  gomxHM'- 
cus  or  the  trdnsfcrcnce  of  its  irritating  toxins  from  the  urethra  to  the 
joint.  In  a  nutnber  of  instances  the  goiiociM/cus  itself  has  been  dcmon- 
stmted  in  the  joint ;  in  other  cases  where  it  has  not  l>een  found  it  may 
have  i>een  previously  present  and  destroyed,  or  the  g«Tm  prtMlucts  have 
been  conveyed  by  the  ves.s<,'ls  from  their  site  of  deveh>pment  in  the 
urethra  to  set  up  a  fresh  irritation  in  the  fibrous  structures  of  the  joint. 

The  etiology  of  gonorrh<eat  artliritis  is  therefore  that  (tf  gfmorrlncal 
urethritis.  It  is  accortlingly  much  more  prevalent  in  young  unmarried 
males  tlian  in  females.  It  may,  however,  be  acquired  by  any  one  who 
has  been  infected  with  gouorrh<ea.  The  villainous  suj>erstition  lu'ld  by 
certain  of  the  h>wer  social  classes,  es|>ecially  ignorant  Italians,  that  a 
man  can  rid  himself  of  a  "  dose  of  the  clap  '*  by  imparting  it  to  a  young 
child,  results  sometimes  in  infection  in  extreme  youth.  Thus  Chiaiso ' 
and  Isnardi  of  Turin  have  reported  a  case  in  a  chihl  of  ten  years,  and 
Kietianliere  -  of  Paris  re|vorted  eases  in  girls  Wtween  live  an<t  ten  years, 
and  says  that  he  has  even  known  of  its  occurrence  in  a  child  before 
twenty  months  of  age.  Illustrating  tlie  other  extreme  of  life,  I  iiave 
now  under  treatment  a  woman  of  fifty-eight  years,  who  contracteil  a 
very  obstinate  attack  from  an  erring  husband.  C'ltnditions  which  in- 
fluence the  development  of  acute  articular  rheumatism,  such  as  exjiosure 
to  cold  and  wet,  have  little  or  nothing  to  do  with  gonorrhteal  arthritis, 
but  injury  to  a  particular  joint  may  liave  some  infiucnce  in  localizing 
the  intlamnuition  there. 

It  is  the  iK^licf  of  a  few  clinicians  of  exjwrience  that  this  type  of 
arthritis  may  complicate  a  sim]ile  non-s[>ecific  urethritis  in  the  male,  or 
even  leucorrhoea  ftr  menstrual  disorfh-rs  in  the  lA^male,  but  such  cases 
must  be  very  rare. 

pATHOLOGirAL  Anattjmy. — The  affected  Joint  presents  the  ap|X'ar- 
ance  of  common   synovitis,  and  the  capsule^  synovial    membnine,  and 

^ ligaments  become  thickened  and  infiamed.  There  is  often  cflusion  into 
the  joints,  but  although  the  fluid  may  appear  turbid  with  leucocytes  and 
fibrin,  it  is  rarely  purulent,  i  have  often  made  exploratory  aspirations 
in  protracted  eases,  thinking  pus  might  be  present,  Imt  have  seldom 
»  QuM,  mid,  di  Torino,  Fob.   15,  1894.  »  L  Union  midicaUy  Oct.  26,  1893. 
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found  it.  It  is  more  apt  to  appear  in  the  wrist-joint  than  any  other,  for 
sonic  unknown  reason.  The  gonococcus,  first  found  in  the  fluid  by 
Petrone  and  Kammer,  is  present  in  only  a  limited  number  of  instances, 
and  no  special  toxins  have  yet  been  isolated,  nevertheless  there  seems 
good  reason  to  believe  that  it  is  the  sole  cause  of  the  arthritis  (Finger, 
Councilman),  either  directly  or  through  absorption  of  its  toxins  from 
the  local  inflammation  in  the  urethra.  When  pus  is  found  in  the  fluid, 
it  is  due  to  pyogenic  organisms  or  toxins  which  have  made  their  way  in 
with  the  gonococci.  Staphylococci,  streptococci,  and  pneumococci  have 
all  been  discovered  within  the  joint  cavities.  In  most  cases  the  inflamma- 
tion is  not  confined  to  the  fibrous  structures  within  the  joint,  but  becomes 
periarticular,  and  extends  for  some  distance  along  the  tendon  sheaths, 
or  sometimes  the  periosteum,  with  considerable  infiltration  and  cedema. 
In  this  manner  the  gonorrhoea!  joint  acquires  a  somewhat  difierent  ap- 
pearance from  the  acute  rheumatic  joint,  the  swelling  of  the  former  beinr 
more  fusiform,  less  circumscribed,  extending  for  some  distance  beyona 
the  joint,  and  gradually  tapering  off*.  In  this  way  the  entire  dorsum 
of  the  hand  and  the  fingers  to  their  tips  become  uniformly  swollen,  so 
that  the  natural  curve  of  the  wrist  is  obliterated,  and  the  ankle  is  afiected 
in  the  same  way.  The  tissues  eventually  acquire  a  much  more  "  boggy" 
feel  than  in  rheumatism,  and  one  is  often  deceived  by  the  impression  of 
apparent  fluctuation,  which,  however,  does  not  usually  exist  except  in  a 
bursitis  about  the  knee.  The  elbow-joint  may  be  so  swollen  as  to  make 
the  arm  appear  like  a  cylinder,  the  natural  bony  outlines  being  wholly 
obscured.  In  one  form  of  gonorrhceal  arthritis,  usually  of  ver}'  chronic 
type,  there  is  much  effiision,  constituting  a  true  hydrarthrosis.  Such 
cases,  as  I  have  seen  them,  are  commonly  localized  in  the  knee,  whereas 
in  the  wrist  and  ankle  the  inflammation  tends  more  toward  oedema. 

As  the  inflammation  subsides,  the  joint  recovers  less  completely  than 
from  rheumatism,  and  fibrous  adhesions  and  thickenings  remain  for 
long,  and  may  cause  much  impairment  of  motion  or  even  pseudo- 
ankylosis. 

Symptoms. — The  disease  occurs  in  an  acute  form,  usually  rather 
mild,  with  a  tendency  to  involve  several  joints  simultaneously,  and  in  a 
severe  and  more  chronic  form,  commonly  confined  to  one  joint  and  very 
rebellious  to  treatment. 

Local  Symptoms. — The  joint  or  joints  may  become  inflamed  within 
four  or  five  iiays  of  the  development  of  the  gonorrhoeal  urethritis,  or 
may  not  appear  inflame<l  for  several  months  or  until  the  disease  has  run 
on  into  a  chronic  gleet,  but  the  usual  time  for  the  arthritic  complication 
to  appear  is  at  about  the  fourth  or  fifth  week  after  the  uretliritis  begins. 
The  patient  often  denies  that  he  has  any  discharge,  and  in  w^omen  espec- 
ially the  primary  gonorrhoea  is  often  overlooked.  Usually  but  one  joint 
is  aflected,  but  there  is  an  acutjB  variety  of  the  disease  in  which  a  number 
of  joints  are  simultaneously  involved.  The  knee-joint  is  most  often 
afiected,  and  next  to  it  the  wrist  or  ankle. 

Konig  '  of*  Berlin  states  that  in  males  the  knee  is  most  often  attacked, 
in  females  the  wrist,  but  I  have  had  a  number  of  cases  recently  in  my 
wards  in  Bellevue  Hospital  in  which  these  relations  are  reversed,  «► 
that  sex  has  seemed  to  me  to  have  little  to  do  with  the  matter. 

*  Ann.  of  Surg.,  Mar.,  1897. 
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The  finper-joints  arc  not  often  involved  except  by  extension  inMii 
the  wrist,  lint  sneli  extension  nsimlly  folhnvs  alonp^  the  it-ndun  siHtitlis 
of  the  tinker  mitscle.s,  oniittinfij  tlie  smaller  joints  thcnis^'lvcs.  In  a 
similar  manner  the  tlorsuni  uf  the  f<M>t  Ijeconies  swollen,  reJ,  an<t  t<'ns«', 
but  tlie  toes  usually  eseajw.  Other  juints  may,  luiwcver.  be  atl'eeteil, 
and  T  have  seen  bad  ea^^es  localized  in  the  elbow  or  shoulder,  ami  one 
in  the  sterno-elavieiilar  articulation.  In  one  or  two  cases  seen  at  the 
Presbyterian  Hospital  tlie  plantar  faseia  or  the  heels  have  snfrtTcd. 
The  inflammation  is  not  fleetinj;,  as  in  aente  articular  rhenniattsm,  bnt 
onre  established  in  a  joint  reiniiins  tor  wrfks  or  often  tor  three  nr  iVmr 
montlis  or  more.  There  is  bnt  nuMlenite  redness,  and  the  t<'ndrrness 
is  usually  less  excjnisite  than  in  rheumatism.  The  pain,  however^  is 
usually  constant  and  intense,  and  is  apt  to  Im?  M'orse  at  ni^ht,  and  is 
such  as  to  prevent  all  motion  of  the  affeeted  lind>.  If  the  wrist  is 
involvecl,  the  finders  are  usually  immobile.  IJur>iiis  is  eomnion,  esjK'c- 
ially  about  the  knee.  A  nnndier  of  my  eases  have  re*|nired  aspinilinn. 
In  a  protracted  ease  with  much  fliu<l  it  is  well  to  perform  at  lea>t  an 
exploratory  aspiration  to  make  certain  that  tlie  tluid  is  not  pundent. 
The  pain  nsually  hul)si<les  long  before  the  swelling,  and  a  very  fi?<lenia- 
tous  joint  after  two  or  three  wx»eks  can  often  be  gently  massaged  without 
causing  much  suffering. 

There  is  no  nniibrm  relationship  between  the  amount  of  iirethnd 
diseharge  and  tlie  hx'ul  joint  symptoms,  but  in  sctnie  wises  it  has  been 
observed  that  as  the  dis(4iarge  lessened  the  joint  became  worse,  and  rrwr 
versd,  a  statement  which  some,  but  not  all,  of  my  cases  would  seem  to 
corroborate. 

fhiistiltttiotttrl  KifmitfomjK  are  usually  mild.  P>ver  is  moderate  (101° 
to  102.r)°  F.)  :ind  subsides  some  time  Ind'ore  the  joint  has  r(*covered. 
Hy[M'r]n'rfxia  does  not  (HH-iy%  and  sweating  is  not  common.  AnaMuiu 
i.-.  iriarke<l,  and  the  patients  show  considerable  palhtr.  There  may  l)e 
anorexia  and  constij>ation  or  other  slight  digestive  disturbai»ces,  mainlv 
priHliieed  by  the  conHnemcnt,  discomfort,  and  pain — conditions  wbicli 
may  also  pro<lnce  restlessness  and  insomnia. 

CoMiM.rc'ATtoNS  are  not  common.  The  heart  is  rarely  involved  and 
tlie  other  viscera  esea|M.',  but  excejjlional  cases  of  a  malignant  tyjM>  of 
endtwanlitis  have  been  reported.  Hering  Ibund  the  gonocwei  in  endo- 
carditis, and  Councilman  found  them  in  the  caniiac  muscle.  Such  cases 
are  very  uncotnmon. 

Iritis  or  seleri>titis  may  occur  in  one  or  b(>th  eyes,  or  there  may  be 
cjttarrhal  ophtfiahnia,  which,  however,  is  not  to  be  confounded  with  the 
direct  sup|Mir.jtive  inff*etion  prodnetKl  by  carelessly  getting  gonorrhccal 
pus  into  tln'  eye. 

Phognosis. — Ri'cttvery  ia,  very  teitious,  but  it  is  often  complete,  and  I 
have  seen  many  very  hopeless  lfK>king  joints  eventually  become  nornnal. 
Once  cured,  the  disease  nuiy  return  i'ven  without  a  froh  gon<irrh«val 
infection,  ami  Osier  reports  a  case  which  with  relapses  lasted  for  ten 
years,  but  nsually  recovery  is  not  folhrncd  ijy  relapse  without  re-infec- 
tion. Broadlmrst  n-porterl  a  aise  of  ankyh>sis  fKvurring  after  three 
attiicks  of  gonorrhu'a,  and  fibrous  thiekentng  may  remain  for  a  long 
time,  prtxiucing  stiffness  and  immobility,  or  adhesions  niav  require  to 
be  broken  up  under  an  aufesthetic. 
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Diagnosis. — ^The  diagnosis  of  gonorrhoea!  arthritis  is  not  difficult 
in  the  presence  of  a  gonorrhoea!  urethritis.  Doubt  may  arise  as  to 
wliether  the  case  is  an  example  of  the  uncommon  type  of  monoarticular 
acute  rheumatism,  but  certain  symptoms  of  rheumatism  are  lacking 
from  gonorrhoea!  arthritis,  su6h  as  the  greater  constitutional  disturbance, 
sweating,  fever,  cardiac  complications,  etc.  Moreover,  there  are  certain 
characteristics  of  the  gonorrhoea!  joint  inflammation,  such  as  its  greater 
diffuseness,  oedema,  prolonged  course,  tendency  to  involve  sheaths  of 
tendons,  etc.,  which  are  very  distinctive. 

Pysemic  synovitis  can  hQ  differentiated  by  the  history,  the  a!)sence 
of  urethritis,  and  the  constitutional  symptoms  of  chills,  fever,  sweat- 
ing, etc. 

Gout  of  the  knee-joint — ^a  rare  type  without  other  involvementr— 
might  be  confounded  with  gonorrhoea!  synovitis  in  its  early  stages,  bat 
the  history  and  course  of  the  t^vo  diseases  is  wholly  different.  In  gout 
tophi  are  found  sooner  or  later,  and  the  constitutional  and  viscera!  symp- 
toms are  distinctive. 

Treatment. — ^The  treatment  is  chiefly  local,  and  the  usual  anti- 
rheumatic remedies,  salicylates,  gau!therium,  alkalies,  potassium  iodide, 
etc.,  have  very  little  influence,  and  some  of  them,  like  the  iodide,  may 
make  the  urethritis  worse.  Morphine  may  he  required  for  the  first 
few  days  to  relieve  the  pain.  I  have  had  the  most  gratifying  results 
from  the  continuous  application  of  cold  in  the  form  of  icebags  or  "  ice- 
poultices,"  made  by  mixing  pounded  ice  with  flaxseed  meal,  by  which 
means  tlie  ice  does  not  melt  too  rapidly  and  the  cold  can  be  uniformly 
and  conveniently  applied.  For  the  first  few  hours  the  pain  may  be  in- 
creased, but  relief  is  almost  sure  to  follow,  and  the  treatment  should  be 
persevered  in  for  weeks  together,  if  need  !>e.  Gnaiacol  and  glycerine  in 
equal  parts,  or  a  40  ]x;r  cent,  ointment  of  ichthyol  with  lanolin  may  be 
smeared  over  the  inflamed  area.  A.  Dezanneau '  strongly  recommends 
the  topical  application  of  turpentine  with  an  equal  part  of  a  watery 
emulsion  of  green  soap.  Absolute  immobility  of  the  joint  must  be 
secured  by  splints,  or  in  the  case  of  the  knee,  sand-l)ags  should  be  used, 
while  the  weight  of  the  bed-clothing  is  kept  off  with  a  "  cradle."  As 
the  very  acute  symptoms  subside,  it  may  be  well  to  encase  the  joint  in 
plaster  of  Paris  for  a  week  or  ten  days,  but  not  for  long,  lest  adhesioas 
form  which  are  difficult  to  eradicate.     This  formation  can  usually  be 

{prevented  when  pain  is  gone  and  the  swelling  has  in  great  part  subsided 
)y  abandoning  cold  and  massaging  the  joint  after  soaking  it  for  ten 
minutes  in  water  as  hot  as  can  be  borne.  This  should  be  done  two  or 
three  times  a  day.  Injections  of  bichloride  of  mercury  have  been  used, 
but  I  have  had  no  experience  with  them. 

Tonics  are  usually  needed,  such  as  cod-liver  oil,  iron,  and  the  simple 
bitters.  The  diet  may  be  such  as  the  patient  desires,  as  it  matters  little 
what  is  eaten,  so  long  as  digestion  is  good  and  the  bowels  are  kept  free 
by  salines.  Inflammation  of  the  conjunctivae  should  be  treated  by  cold 
applications,  protection  from  light,  the  instillation  of  a  saturated  aqueous 
solution  of  boric  acid,  and  if  iritis  is  present  atropine  must  be  used. 

1  Le  Scalpel,  Oct  4,  1896. 
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Ostoo-ar- 

\uv    imiieux.      TJic    Ix-ttor   name,   arthritis 
rtetc)rtii!in:^,  was  tj:ivi'i)   l)v    V'trclntw. 

l)EriNiTio\. — An  «'X("c('ilino;ly  chronic  dof'orniinfr  j.mit  <Uj<t*ase,  cx- 
hil>itiiij::  slowly  |mioT('ssive  changfs  in  tlic  svnitvial  niemlirancs  and 
articular  oartil.'ii::es,  witli  extensive  osseous  jK'riiirtieular  growths.    Quiic 


^_  ui  ii(  iiicir  i^ti  iiiii^t';^,  Willi  (L-A.ii.'ii&i\r  urt^l.Mlll^  ^h-i  liii  lu'ujui   ^n.iv\  iiis.      v^ii 

■  exceptionally  the  tlisease  runs  a  somewhat  aeiite  eonrsi'. 

ETloL<>f:v. — This  (lisea-f  hears  im  definite  relation  to  either  »rt>nt 


or 


rhen[natisin,as  originally  suj)|k>si'<1  Ijv  (.'hartMii  '  nnd  othi-rs,  and  the  syiio- 
nyrns  sugirestivc  nf  stu-h  relationslup  should  he  ahaudnued.  It  is  an 
inde|K'ndent  disease  of  unkjiown  origin,  alilmuirh  its  etK'xistenee  with 
either  chronic  rheumatism  or  gout  is  iMi^sihle,  Of  the  latter,  William 
Ewart^  A\TitPs;  "The  eoexistenee  with  gouty  de|Htsits  uf  changes  re- 
sembling osteo-arthritis  led  Fuller  ami  Hutchinson  to  Ix-lieve  in  a  blend- 
ing of  the  rheumatoid  with  the  gouty  element,  at  least  in  some  eases. 
This  is  the  view  also  taken  hy  the  writer  [Ewart].  Mixed  forms  may 
arise  in  which  the  osteo-arthritie  changes  are  eonsjjicuons,  and  nratic 
incrustations  may  also  have  oecurrexL  This  in  no  way  invalidates  the 
statement  as  to  the  inde}R»ndeut  ehuraoter  of  the  two  disea.ses  ;  indeed, 
their  dualism  always  asserts  itscdf  either  clinically  or  in  their  anatomieat 
apiM'jinmces," 

This  is  the  rcjvreseutative  nirxlern  view,  lujt  Haygarth  ■*  in  1805 
lR'liev<Ml  that  the  disease  was  "Clearly  distingnishahlc  from  all  <»thers 
hy  symptoms  manifestly  different  from  the  liont  and  fn>ui  Itoth  acute 
and  ehroniek  Rhenuiatisni.'*  E.  Wynne  *  has  demonstmted  that  even 
in  those  severer  cases  of  gout,  in  which  theri3  is  cartilage  enision  and 
lij)|)ing  of  the  perijthcry  of  the  hones,  there  are  always  pathologi<'al 
features  which  are  absolutely  distinct  from  thos<' of  rhenuiatoiil  artlii'itis. 

lit  niuy  be  added,  in  eonehisiou,  that  it  is  <juite  possible  to  believe  that 
in  some  eases  n^peated  attacks  of  aentc  rheumatism  or  ^(Uit  mav,  like 
other  injuries,  by  the  insult  ottere<l  to  the  joints,  jjave  tlie  way  for  the 
localisation  in  them  of  subse<p«ent  trophic  i'hangcs  peculiar  to  arthritis 
dctornians,  ami  this  in  nowise  calls  for  the  belief  of  a  common  origin 

I  of  any  of  these  diseases. 

J,  K.  Mitchell  originally  snggc«tc<l  the  possilile  nervous  urigin  of 

Jthe  disease,  and  JSenator,*  Oi\l,*'  Sir  Dyce  Duckworth,'  Welx?r,*  Garrud/ 

'  77i^>f  r/r  Pnrig,  1853.  »  GouH  and  (ioutinrsn.  p.  161. 

'  XxloHitif  of  the  JointM,  18<)o.  ♦  LawcL,  1889,  vol.  i.  y.  933. 

'  VoH  ZirniM»rn'it  Cydiij^tlia,  vol.  xvi.,  1877. 

•  TmnJt.  Clin.  Soc.  of  London,  1879,  vol.  xiii.,  nnd  Brit.  Mfd,  Joiim,,  1884,  Vol.  ii.  p. 
263.  »  LirrrjHKd  Mtd.'Chir.  Jourti,,  JiiW,  18(»1,  p.  24o, 

•  Jaum.  Nen\  and  Metd.  Du.,  1884,  N.  S.,  vol.  ix.  p.  72.  •  Loe.  cU.,  p.  56«. 
Vol..  IV.— rt2  »T7 
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and  others  have  adduce<l  many  facts  in  support  of  a  neurotrophic  theoiy, 
the  most  striking  of  which  are  as  follows:  (1)  Bilateral  symmetry  in 
distribution  of  the  lesions.  (2)  Associated  trophic  changes,  notably  in 
the  skin  and  nails.  (3)  Disproportionate  muscular  atrophy.  Ord  dwells 
upon  the  resemblance  of  the  latter  to  progressive  muscular  atrophy, 
and  suggests  that  the  primary  cause  may  reside  in  the  trophic  cen- 
tres of  the  spinal  cord,  or  that  it  may  be  due  to  peripheral  irritation 
from  trauma,  uterine  or  urethral  lesions,  etc.  (4)  Frequent  pre- 
existing mental  disturbances,  such  as  shock,  worry,  grief.  (5)  The  &ct 
that  certain  cord  lesions  are  productive  of  arthropathies  (dystrophies), 
such  as  are  observed  in  locomotor  ataxia  with  the 'symptom  known 
as  Charcot's  disease,  syringomyelia.  In  two  autopsies  made  by  Falli ' 
upon  typical  cases  of  arthritis  deformans  there  was  atrophy  in  the 
anterior  horns  of  the  cord,  through  which  trophic  impulses  pass  ont- 
ward.  In  one  of  these  cases  degenerative  changes  were  also  present 
Pitres  and  Vaillard  *  have  described  concurrent  lesions  of  neuritis  in 
several  instances  of  arthritis  deformans,  and  the  centripetal  progression  of 
the  disease  from  the  periphery'  in  its  multiple  type  accords  with  the 
hypothesis  of  its  nervous  origin.  Garrod  '  gives  an  excellent  summair 
of  this  hypothesis  as  follows :  "  If  in  arthritis  deformans  we  have  merely 
a  dystrophy  of  ioints  associated  with  dystrophic  changes,  primary  anii 
secondary  in  other  structures,  it  may  easily  be  supposed  that  such  dys- 
trophies will  sometimes  be  local,  limited  to  a  single  joint,  which  may  or 
may  not  have  been  the  seat  of  injury,  may  occur  in  very  chronic  forms 
in  the  course  of  senile  decay,  or  under  depressant  conditions,  or  mw 
assume  a  more  generalized  form,  attacking  many  joints  and  adopting  a 
more  or  less  symmetrical  distribution."  Dor  and  others  claim  to  have 
proved  that  the  disease  is  of  microbic  origin,  but  their  researches  as  yet 
lack  confirmation. 

The  disease  is  unquestionably  of  great  antiquitv,  for  skeletons  of  pre- 
historic Egyptian  and  other  remains  have  been  discovered  showing  the 
permanent  changes  in  the  bones. 

Sex  and  Age. — Arthritis  deformans  is  most  often  seen  in  females,  in 
the  proportion  of  five  to  one,  as  shown  in  500  cases  collected  by  A.  E. 
Garrod,*  and  the  frequency  with  which  it  first  develops  increases  from 
the  twenty-fifth  to  the  fifty-fifth  year,  when,  after  reaching  a  maximum, 
it  rapidly  subsides.  It  may,  however,  first  ap[)ear  at  eighty  years,  and 
cases  are  sometimes  observed  in  childhood.  One  of  the  worst  cases  I 
have  seen  was  in  a  boy  of  nine  years.  Osier*  reports  4  cases  under 
twelve  years.  In  over  300  cases  treated  at  the  Devonshire  Hospital,  a 
half  dozen  only  began  before  the  tenth  year  of  age.  It  is  noticed  that 
in  women  the  majority  of  cases  begin  during  or  after  the  menopause, 
and  in  other  cases  which  began  earlier  exacerbations  occur  at  this  period 
(Garrod). 

Heredity  seems  to  be  responsible  for  some  cases,  although  its  influence 
does  not  compare  with  that  seen  in  gout.  In  a  series  of  500  priuate 
cases  analyzed  by  A.  E.  Grarrod,'  64  gave  a  positive  family  histon*  of 
gout,  48  of  rheumatism,  and  84  of  rheumatoia  arthritis.     Although  the 

»  //  PoJidinico,  Dec,  1894.  »  Rn.  de  Mid.,  1887,  vol.  vii.  p.  46d 

"  Loc.  eit.,  p.  567.  ♦  Loe.  cit.,  p.  628. 

•  Practice  of  Medicine,  p.  283.         •  TaenUeik  Century  Practiee  of  Jfofiemr,  voL  iL  p.  52& 
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proportion  of  ^uty  iiilieritancf  is  great,  he  points  *mt  that  this  may  be 
in  part   coinoidenw,  in*  gout  is  so  i-onirnon   in   Enghtncl.     It  is  often 

.noticed  that  seveml  cases  of  rheumatoid  arthritis  tKxnir  io  nK'niljei*s  of 
the  same  family.     Another  prohlem  of  interest,  somewhat  allie<l  to  the 

'^ question  of  cUn*ct  inheritance,  is  whether  or  not  it  he  }>nssil)Ie  to  inherit 
or  develop  an  "arthritic  diathesis"  or  a  prt'disposition  to  aflbctions  of 
the  joints,  which  may  kuul  in  one  case  to  rheumatism,  in  another  to 
gout,  in  a  third  to  arthritis  deformans.  The  possibility  of  snch  u  con- 
dition has  been  under  discussion  for  many  years,  and  that  it  may  exij^t 
as  far  as  p(nit  and  rlienniatism  are  concerneil  is  the  iK'lief  of  some  very 
eomjx'tent  observers  (see  Gout,  p.  l(K)O),  but  then?  is  no  definite  ground 
for  including  arthritis  deformans  as  a  manifestation  of  a  peculiar  general 
arthritisni, 

Mndtd  xiniiiu  ("sjK'cially  anxiety,  worry,  care,  pnthuigeil  grief,  or  un- 
iiie  excitement  often  ante<lates  the  symptoms.     GarnKl '  found  34  such 
among  500  patients  eolltMjted  fmni   private  pnictiee.     It  is  <juite 

nbertain  that  such  influences,  if  not  at  first  causative,  tend  to  make  the 
disease  much  more  mpidly  worse. 

L        Other  fadorft^  sut'h  as  sofial  condition,  ex|x>sure,  had  hygiene,  inju- 

'xies,  are  of  very  doubtful  influence.  The  disease  is  quite  coninion  among 
the  aflluent  and  among  those  wJio  have  sutfcrcd  no  exposure,  although 
it  is  perhaps  more  so  among  the  poor.  Its  onset  is  so  insidious  that  it 
is  the  more  difficult  to  determine  the  cause. 

It  is  often  associated  with  tuberculosis,  or  follows  influenza,  acute 
rheimiatism,  or  gonorrhieal  rheumatism,  an*!  is  s;iid  to  be  more  rommon 
amiuig  sterile  women,  or  those  liaving  Iwal  disease  of  the  generative 
organs  (Oifl)  ;  but  here,  again,  as  in  the  case  of  gout,  thert*  may  be  much 
in  mere  eoinrifh'uee.  No  definite  dietetic  errors  are  known  to  iw  pnxluc- 
tive  of  arthritis  deformans,  but  the  disease  is  made  worse  by  poor  food 

land  stiirvatton.  It  is  the  opinion  of  Pye-Smith  •*  and  Garrod*  that 
the  very  chronic  arthritis  deformans  developing  late  in  life  is  pnuHieally 
mtTcly  a  senile  atropine  change  in  the  joints — a  jiart  of  the  general 
atrophy  of  old  age.  In  conclusion,  it  must  lie  frankly  admitted  that  a 
very  hirge  number  of  cases  furnish  no  assignable  cause. 

I       Pathological  Anatomy. — The  ('artiiar/e«. — The  lesions  begin  in 

'  the  centres  of  the  articulating  cartilaginous  surfaces  of  the  joints, 
where  friction  is  naturally  greatest,  and  wliure  the  circulation  is  p<N<r. 
Tlu'i-e  is  proliferation  fif  cells  in  the  synovial  membranes  and  periph- 
eral {xirts  of  the  cartilages,  and  the  latter  become  fibrilkite<l 
l)y  disappearance  of  tlrcir  cells^   leaving  only  the  nuitrix.     The  carti- 

,  lages  become  velvety,  soft,  and  are  erotled  and  absorbe<I.  Many  ca.ses 
ire  *'  dry,"   but  effusion  of  synovia  is  also  common,  and   if  present 

'^it  is  an  early  phenomeiu>u  and  may  later  disan|)ear.  Hoppe-Seyler  * 
found  an  excess  of  mucin  in  the  synovial  fiuio. 

The  Bonex. — As  the  cartilagin<ius  surfaces  disapiX'ar,  the  opixising 
ends  of  the  long  bon«'s  liecouu^  rounded,  smooth,  extremely  hartl,  and 
shiny  or  '*  eburnated,"  resembling  polisiie<l  ivory.  Similar  absorption 
may  take  place  in  the  extremities  of  the  bones,  but  to  a  slighter  degree. 
Soilium  urate  is  not  found  as  it  is  in  gout.     The  proliferation  of  carti- 


f.<K.  c»/,,  p.  o32. 
'  Loc.  eit.,  p.  618. 


Gui/\  llitsjK  Rcfxirti,  xix.  \i.  311. 
Viirh)w»  Arrhiv,  1872,  II v.  p.  'i^S. 


thickeiiptl  ant]  ossificil,  f(frinin<;  iuhIuIcs  lirn^  :i(nl  thf»rr  along-  the  sliuft,"?. 
The  lattrr  qiiitf  exccptiftujdly  !icfuini'luir<h'n<-'d  nnd  thiekf.'iit'<l  (Adams'). 
AH  the  joint  lipniiems  and  the  enpsule  iRK^'onic  ijreatly  thiekenwl,  ada- 
iiifj  to  the  delV»rmity  already  prmltieed  hy  the  iiierease  in  hone.  Fig. 
92  ill  list  nite.H  extremely  well  suneral  j»atlntlogieal  features,  namely,  the 
p<eiido-ankylosis,  tliiek4'nitig  antl  iletVtrnuty  of  the  joints,  and  the  \va8t- 
iii^  of  the  miisele."!.  This  patient,  for  M^me  time  nnder  trcatnient  in 
Bi^llevue  Itospitid,  had  suifetvd  for  many  years  from  rhenmatoi<l  arthri- 
tii>.  80  p^reat  was  the  rigiditv  of  all  the  leg  and  pelvie  articnhitions  that 
he  was  like  ao  image  of  wood.  If  the  right  leg  were  pressed  down,  the 
left  won  hi  go  up,  and  rice  verK/i. 

On  the  ebnrnatetl  snrfaw.sof  the  Inmes  are  st.'en  minute  perforations, 
the  oritierjs  of  Haversian  eanals,  and  the  surfaees  are  often  deeply 
grooved  by  attrition.  Tliis  may  even  tM.-eur  before  all  eartilaginous 
covering  has  been  lost  (Volkniann-).  The  hardening  (d'  the  hones  has 
received  various  explanations.  It  may  Ite  of  inHanjniatory  origin,  but 
Cornil  an<l  Kunvier^  believed  it  to  be  due  to  the  dis+diarge  of  eartilage 

■  c:ip>ules  into  me<hdlaryspaees,  which  alike  eojopi^ess  tlie  bone  and  favor 
its  abs(trption  tunl  yield  tn  abrasion.  Mornmt  Baker  held  that  the 
osteopliytes  represent  a  eonservative  effort  toward  repair.  In  advaneed 
^  cases  the  entire  relations  of  the  joint  may  be  altered.  A  surlaee  pre- 
B^viously  convex  may  become  eom^ve  by  erosion,  and  one  pixn-iously  eon- 
cave  may  become  convex  by  Iieaping  up  of  the  rim.  Fibrons  ailhesiona 
and  genuine  bony  ankylosis  do  not  occur  in  any  of  the  joints  of  the 
extremities,  although  the  latter  has  been  observed  by  Bowlby  *  in  the 
vertebral  column.  Sometimes  subluxation  or  dislocation  is  prcMlueed, 
especially  in  old  jversons,  owing  to  extensive  cartiUige  or  bone  absoqv 

■  tion,  as  illustrated  in  the  head  of  the  femur  (morbus  coxte  senilis). 
The  mpiorlftJ  mewhram-H  become  inllamed  eoincidentally  with  the 
changes  in  the  cartilages.  Their  cells  proliferate,  tlu-ir  fringes  become 
greatly  thickened,  an<l  may  either  form  cartilaginous  niHlulcs  or  nnder- 
jTit  fatty  degeneration,  <u'  very  ran*ly  ossify.  The  niKlules  are  often 
pedicuhited,  and  may  break  hntsc  into  the  joint  cavity.  Such  nodules 
are  common  in  the  bursie,  and  may  often  Ik*  felt  over  the  olecranon. 

The  Muaelat. — Aside  from  the  above  describwl  lesions  of  the  carti- 
lages, bones,  and  synovial  membnincs,  the  only  other  fairly  constant 
paihitlogical  change  is  found  in  the  general  muscular  wasting.  The 
skel^'tal  muscles  become  brown,  dry,  and  show  varying  degrees  of  fibre 
degeneration.  The  atrophy  is  no  doubt  in  great  part  due  to  inability 
to  exercise  the  muscles,  but  it  is  also  due  to  the  same  trophic  disorders 
which  are  believed  to  initiate  the  joint  lesions,  fi>r  it  often  occurs  early 
and  may  be  present  in  nmscles  which  are  still  in  use. 

(Iiniral  V(fi'ir(it.-<. — One  <-iinnot  do  better  than  follow  Charcot's  orig- 
inal  division  of  the  clinical   tyjx's  of  the  <lisease  into  the  forms:  (1) 
gencralizc4l  or  multiple  progressive  type;  (2)  localized  or  monnarticnlar 
Btypi';  (3)  Hcbcrden*s  ntxlositics. 

^       Tlie  first  variety  invades  es|)ecially  the  smaller  joints,  but  may  s<H)n 
include  all.     The  second  variety  aifei'ts  only  one  ur  two  of  the  lai^er 

»  On  Rh^nmatU-  Gout,  1873.  '  Billmlh'n  Uandl.  der  Chirnrffie,  Bd.  ii.  p.  656. 

•  MftnufI  rr J{iAtol,»,i^  P,UL,  FaI  18ftl,  i.  p.  465. 

*  St,  Bartholomnet  Hi>sp,  RrporU,  1890,  xxvi.  p.  77, 
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joints — i.  e.  is  central,  not  peripheral ;  while  the  third  occurs  in  the 
terminal  articulations  of  the  fingers.  It  will  be  found  convenient  also 
to  separately  describe  the  peculiarities  of  the  disease  in  children. 

Symptoms. — (1)  Multiple  Type. — This  form  of  rheumatoid  arthri- 
tis presents  itself  under  two  distinct  clinical  pictures — (a)  the  acute,  and 
(b)  the  chronic. 

(a)  Acute  Form. — This  form  of  the  disease  is  much  less  common  than 
the  chronic.  It  may  affect  young  children,  or  women  at  the  menopause, 
but  is  usually  seen  in  young  women  during  the  childbearin?  period,  and 
it  is  often  associated  with  the  functions  of  that  period,  such  as  parturi- 
tion lactation,  too  rapid  child-bearing,  etc.  The  patient  complains  at 
the  outset  of  pains  in  many  joints,  with  swelling  and  tenderness  over 
them.  Redness  is  not  marked,  but  in  other  respects  the  local  appear- 
ance somewhat  resembles  acute  rheumatism,  but  there  is  no  migration  of 

Fio.  93. 


Arthritis  deforraanB,  Bhowing  permanent  deformity  of  the  Angers,  with  deflection  toward  the 
ulnar  side.    The  thumbe  are  normal  (from  a  patient  in  the  New  York  Hospiul). 

symptoms  from  joint  to  joint,  and  no  implication  of  the  heart.  The  tem- 
perature may  rise  to  101°  or  102°  F.,  but  the  constitutional  symptoms 
are  not  striking.  Malaise,  headache,  anorexia,  dulness,  and  depression 
are  complained  of.  Large  and  small  joints  are  simultaneously  involved, 
and  there  is  serous  effusion  within  the  joints  and  burse.  Some  improve- 
ment may  follow,  but  the  symptoms  recur  and  the  disease  progresses. 

(6)  Chronic  Foi-ni. — The  chronic  form  begins  very  slowly,  at  first 
involving  one  joint  of  the  hand  or  foot  or  the  knee,  spreading  gradually 
to  the  corresponding  joint  of  the  opposite  side,  and  gradually  involv- 
ing a  large  number  of  joints,  the  tendency  being  to  extend  from  the 
periphery  centripetally.  In  over  one  half  of  all  cases  the  fingers  are 
first  involved  (Garrod).     The  pain  is  not  great  as  a  rule,  but  excep- 
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tioimllv  it  iijiiy  iM-coirif  set  intetii^e  tis  l«>  rrquirc  Xhv  usi*  nf*  nnn-phinc.  It 
is  uWvn  only  tVIt  on  movement.  Tlie  jttiiits  art*  imifornily  swotlrn  aiul 
|:;ivc  the  signs  of  miHlerate  etl'ujriion,  hot  with  litth>  teiuterness  or  ntint'sis. 
Tlk*  disease  temls  to  jiro^^ress  hy  stages,  temporary  delusive  iinprove- 
■  ment  may  last  for  sevenil  weeks  or  montlis,  t>r  in  i»t>me  cases  for  years, 


FiG.  «4- 


1-^ 


'  Arthritis  derormanA.hhnwing  jiermaneiit  uxtvntlon  of  the  feet,  dffortiiliy  uf  llio  tut«,  uml  advnored 
mnsciilur  niruphy  ifrouj  thu  »amt'  iwtk-nt  whow  hands  upjit-nr  In  Fig.  Wt), 


but  with  eaeh  n^iiewul  o\'  the  symptoms  tlie  joints  become  a  bttle  worse 
and  sl»ow  less  tendency  to  improve. 

After  some  montiis  or  years,  pnietietdly  all  the  joints  of  the  extremi- 
ties are  involved  and  show  more  or  less  «leformity,  thickening,  rigidity, 
or  distortion.      The  ostcitpliytcs  and  enhtrgements  t>f  the   long   bones 

[present  sweJlings  which  become  the  more  prominent  in  connection  with 

I  the  wasting  muscles. 
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Tilt*  lU'fVu'iiiity  111  tilt'  liaiitls  anil  feet  is  |niMi(>^tiutiioiii<*.  Thi.s  isiwell 
illustrated  in  Figs*.  l>2  ami  9^i,  ami  bolli  pli<>togr.i|ilis  of  these  joints  are 
of  a  jKitient  wlio,  jievenil  yearn  :igo,  way  in  my  ^^rviee  at  the  New 
York  Hospital.  The  figures  as  a  whole  beeonie  flexed  and  bent  toManl 
the  ulnamide,  sometimes  overlapping  each  other.  The  distal  phalangr^, 
however,  are  sometimes  bent  by  t)Stet>phyte.s  towartl  the  radial  Me. 
The  nails  tend  to  dig  int»>  the  palm,  whieh  may  have  t<»  he  j>rL»tei'le«l 
with  ctttton.  Extension  of  ten  or  tifteen  degrees  nuiy  1m>  nhtaineil,  but 
the  joints  will  then  be  felt  to  lock  Hrmly,  and  further  motion  may  he 
impossible.  By  manipulation  the  extension  may  be  slightly  inereoKxi 
bcyonil  the  |)atient^s  voluntary  power,  and  this  \Nnthont  ejiusing  dukIj 
pain,  but  the  tingers  promptly  return  to  their  aeeustomet^l  |Misition.  Tlu* 
thumbs  euriously  escrap<^',  and  the  patient  is  thus  able  to  grasp  various 
objei'ts,  and  by  clipping  the  handle  of  a  knife  or  fork  withiu   the  jjalnj,  | 


ArthrlliM  fJijfnrniHiis,  shciwini:  (M:>rmHiu'iU  rigidity  nf  tlu"  knt'c- nnci  nr.'"  ' 

mil)  (iiitr«r«,  anil  mixurn  <  <1  nuiscMilur  iitrnpliy  Oi  |mtk*nt  imw  lii 
thl.H  eoniluioii  ho  was  r^iK  ctssfuUy  oihtjUoI  upun  luru  KUt>i;rciii.K. 

and  liolding  it  with  the  thund),  he  may  still  lie  able  clttmsily  lo  feed 
himself      While  some  finger-joints  are  tirmty  li«'ked  in  psoudrKankyla-siscJ 
oth4'rs  are  less  so,  and  o(hers,  again,  may  be  ahnorn»ally  movable  and 
eiipable  of  dislrM^atiou  cu'  subluxati*»n.     "  Toggle  "  joint><  are  ihiii*  formed, 
the  liaekwanl  and  forward  motion  being  nearly  equal  in  extent.     Some-i 
times  a  universal  nv  ball-aml-sueket  joint  is  formed.     On  moving  tli 
joints  to  and  fro  a  eoarsi'  erenitus  is  often  both  fell  and  hearth      VVhilej 
these  ehanges  in  an  atlvanceil  ease  art?  usuullv  very  prnnonnrfil  in  the 
hands,  this  is  not  always  so,  and  they  may  almost  escajM*  while  other 
joints  fare  much  worse.     A  woman  of  twenty -eight  years  of  ago.  who 
has  lieen  under  my  eare,  was  IxHh'iddeu  for  sevend  yeiirss,  all  (he  larger 
limb-joints  being  Ix^nt,  rigid,  distorted,  and  drawn  up  towart!  tJie  l»o<ly, 
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while  the  fingers  were  free.  In  such  ca.ses,  of  which  I  have  seen  sev- 
eral, the  k'gs  are  bent  in  close  to  the  thigh,  the  thighs  are  semi-Hexed, 
and  one  knee  is  usually  more  or  less  crossed  over  upon  its  fellow,  which 
is  everted.  The  feet  are  in  ordinary*  eases  in  a  posititm  of  complete 
tlexion  (Fig.  B4),  and  there  is  usually  much  more  absolute  rigidity  in 
the  ankle-  and  ti»e-joints  than  in  those  oi"  the  wrist  and  fiuger-.  The 
toes  are  everted  from  the  tihia  (in  opposition  to  the  finger  iieform- 
ity),  and  are  apt  to  overla[)  each  other.  The  great  t(M%  in  eoutnidis- 
tinetion  to  the  thumb,  is  often  rigidly  fixed  auil  much  distorted.  In 
other  ciiises,  instead  of  flexion  of  the  K'gs  and  thighs,  they  are  extended 
and  rigid,  as  shown  in  Fig.  9.'>.  This  is  a  photograph  of  a  jiatient  who 
is  at  the  present  in  my  wards  in  Bellevue  Hospital,  where  he  has  been 
under  treatment  for  between  two  and  three  years.  Tlie  legs,  feet,  toes, 
fingers,  hands,  and  wrists  are  rigidly  fixed  in  the  i>ositious  shown  in  ihe 
photograph,  but  the  shouhler-joints,  elbows,  and  spine  are  little  if  at 
all  affected.  The  marked  atrophy  of  the  muscles  of  the  legs,  thighs, 
and  torearms,  which  is  sucli  a  typical  symptom  of  the  disease,  is  also 
well  illustrated.  The  ease  is  of  sjM^cial  interest  because  tlie  patient,  in 
spite  of  so  great  deformity,  is  still  able  to  do  much.  He  can  feed  him- 
self, and  even  hold  a  ])eneil  and  write  an  intelligiWe  scrawl.  When 
propped  up  in  a  wheeling-cliair  he  manages  to  propel  himself  ah<Hit  the 
ward.  Five  months  ago  he  had  a  surhlen  attack  of  apjK'ndieitis,  and 
my  eol league,  George  Wfwlsey,  remove<l  a  gangrenous  apj^k-nilix  with 

feeveral  ounces  of  pus,  I  feannl  the  etfect  of  this  complication,  as  well 
as  that  of  administerijig  ether  to  a  man  in  his  enndition,  but  no  un- 
toward result  foUowi'd,  and  he  made  a  brilliant  recovery  from  the  oper- 
ation. While  he  was  ana\sthetized  I  had  an  excellent  opportunity  to 
examine  the  jivints,  but  was  unable  to  make  any  impression  u|Mjn  their 
rigidity  by  any  justifiable  degi'ce  of  force.  The  knees,  ankles,  and  Uies 
were  as  inflexible  as  if  joints  had  never  existed  in  them.  The  man  is 
ver>'  intelligent,  and  being  whidly  free  from  pain,  is  remarkably  eon- 
tt'Uteil  and  cheerful,  being  still  ho|>eful  of  improvement  which  will 
never  come. 

I  In  some  eases  there  is  alternate  flexion  and  extension  of  joints, 
es|K?eially  of  the  wrist  and  phalangeal  articulations  (see  Fig.  92,  p.  080) ; 
but  even  with  such  deformities  there  is  still  a  fair  degree  of  symmetry 
in  the  involvement  of  the  opposite  sides  of  the  body.  In  long-standing 
cases  nearly  every  joint  in  the  body  is  atiectetl,  inehwling  the  vertebral 
and  the  temporo-maxillary  articulations.  In  the  latter  ease  the  patient 
must  be  fed  with  fluid  footl  through  spaces  lietween  the  teeth.  The 
distortion  of  the  joitits  is  explained  by  the  asymmetrical  gnnvth  <»f  the 
osteophytes,  the  ligamentous  thickening,  and  irregular  wasting  and  con- 
tracti(tn  of  the  mnseles.  Dyspepsia  and  anaemia  itf  mild  grade  are  often 
present,  but  are  seldom  worse  than  might  develfip  in  any  bedridden 
patient.  The  heart,  lungs,  and  even  kidneys  art*  not  subject  to  lesions. 
There  is  no  fever  except  in  very  acute  exacerbations,  but  the  pulse  is 
usually  quickencfl,  often  fK)-lOO,  or  105, 

As  early  symjitouis  of  arthritis  deformans  dyssesthesise  are  sometimes 
encountered,  sui  h  as  formication  and  numlmess  of  the  extnMnities. 
Stime  patients,  fiirtuuately  tlie  fewer  nund>er,  suffer  intense  exacerba- 
tions of  pain  and  sometimes  of  muscular  cramps,  esjiecially  at  night 
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and  whenever  the  disease  is  actively  advancing.  As  a  rule,  the  pain  is 
less  in  the  older  cases.  Trophic  disturbances  of  the  skin  are  commoD. 
It  becomes  dry,  smooth,  and  glossy,  especially  over  the  swollen  joints, 
and  is  sometimes  irregularly  pigmented  or  "  freckled"  (Spender*)  there. 
Anders '  reports  three  personal  cases  of  onychia,  a  condition  also  ob- 
served by  others.  He  also  refers  to  free  perspiration  in  advanced  cases, 
which  I  have  not  seen.  Bedsores  are  less  common  than  would  be  sup- 
posed with  so  much  emaciation  and  tendency  to  trophic  disorders. 

Subcutaneous  nodules  like  those  seen  in  the  rheumatism  of  children 
have  been  occasionally  reported. 

Gowers  ^  finds  that  the  trophic  muscular  wasting,  which  as  a  symptom 
is  second  only  to  the  joint  lesions,  is  often  accompanied  by  increased 
myotatic  irritability.  The  atrophy  affects  the  extensors  in  greater  de- 
gree than  the  flexors,  and  hence  flexion  is  more  common  than  extensicm, 
but  extension  may  easily  be  produced  by  osteophytes.  Other  clinicians 
find  that  the  reflexes  varv,  and  in  so  far  as  they  can  be  tested  in  rigid 
limbs  may  be  either  mucti  increased  or  diminished.  Clonic  spasm  in 
extension  of  a  limb  has  been  observed  by  Garrod. 

As  a  great  rarity  may  be  mentioned  deafness  from  implication  of 
the  ossicles  of  the  tympanic  cavity  in  the  arthritic  process. 

(2)  The  Localized  or  Monoarticular  T\fpe. — This  partial  form  is  mainly 
found  in  patients  past  fifty-five  or  sixty  years  of  age,  and  is  usually 
confined  to  one.  or  two  of  the  largest  joints,  such  as  that  of  one  hip 
(morbus  coxse  senilis),  shoulder,  knee,  or  those  of  several  vertebra.  The 
pathological  anatomy  differs  in  no  wise  from  that  of  the  general  or 
multiple  type,  which  makes  it  the  more  difficult  to  account  for  the  pecu- 
liar limitation  to  a  single  large  joint.  Clinically,  there  are  other  differ- 
ences, for  this  type  of  the  disease  is  much  more  often  obser\'ed  in  men 
and  in  those  who  have  sustained  previous  injury  to  the  joint. 

When  the  hip-  or  shoulder-joint  is  affected,  dislocation  with  shortening 
of  an  inch  or  two  is  common  from  the  relatively  great  absorption  of  the 
articular  surfaces  of  the  bones,  and  dislocation  is  aided  by  local  atrophr  of 
the  mu8(;les  (glutei,  deltoid,  etc.).  The  vertebne  may  be  involved  in 
any  portion  of  the  spinal  column,  and  they  become  locked  so  as  to  pre- 
vent rotation  and  lateral  flexion.  This  condition  is  called  spondylitis 
deformans.  More  than  one  vertebral  articulation  is  usually  involved  in 
this  subvariety,  and  rotation  of  the  head  may  be  prevented.  Exception- 
ally the  whole  vertebral  column  becomes  immobile, 

Heberden's  nodes  (see  page  987)  may  be  present  in  the  monoarticular 
type,  and  sometimes  the  corresponding  joint  of  the  opi>osite  side  is  in- 
volved. Morrant  Baker  *  has  described  the  occurrence  of  lai^  cysts 
about  the  diseased  and  also  other  joints,  which  contain  synovial  exudate 
and  sometimes  hernise  of  the  membrane. 

Whichever  joint  is  affected  is  stiff  and  sore.  Movement  excites 
pain,  or  severe  pain  may  occur  independently.  Audible  crackling,  fol- 
lowed by  grating  crepitus,  is  obtained.  Osteophytes  may  be  felt,  or  the 
joint  api)cars  either  immobile  or  dislocation  can  be  produced  on  hand- 
ling. 

»  Bnt.  Med.  Joum.,  1891,  May  30.  «  PraeHee  ^  Ifedidfic,  p.  390. 

'  Dineases  of  the  Heirous  System,  i.  p.  381. 

♦  Sl  Bartholomew's  Hosp.  Reports,  1835,  xxi.  p.  177. 
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Garrml '  dcst^ribos  a  vnro  variety  (»f  this  (y|K'  in  which  iho  oarpo- 
metarar|ml  joints  iifbotlj  thimilw  Jiave  berii  tlte  only  unes  involved.  He 
attrilmtes  hi.n  cases  to  strain  from  oceuiwitions  involving  the  excessive 
use  of  the  thumbs. 

(3)  Htherdt'H'M  «w/<x  were  described  bv  him  in  ISOo*  as  occurring  in 
the  multiple  type  of  tlie  disease,  esj^ecially  in  middlc-ajLjetl  women,  and 
beinj:  limited  to  the  sides  of  extensor  surfaces  of  the  distal  interphal- 
anji:eal  joints.  When  first  developing  there  may  be  tenderness  with 
swelling  and  some  redness,  and  slight  injury  iieeentuatcs  these  si«;ns,  but 
later  they  give  rise  to  little  ineonvcnienee,  except  fnmi  deformity  and 
interteivnce  with  manual  <lcxterity.  Irregular  acute  attacks  may  rceur, 
being  excited  by  hwal  injury  or  apjvan'utly  sometimes  by  indiscretions 
in  diet.  After  some  time  cartilage  ilcstnu-tiim  and  ehiu'nation  of  tlie 
bones  residt,  arnl  the  no<lositics  remain  incundde,  but  the  process  sclditm 
extetids  to  the  larger  joints,  altliongh  the  montmrticular  form  of  rheuma- 
toid arthritis  is  (M-i-asiorially  associated.  Tyjucal  cases  present  two  sym- 
metric.d  immoval>lc  ost.eo]>liytes,  one  upon  either  side  of  the  joint,  but 
tlu'  enlargement  mr»y  surroun<l  the  joint  and  ajv|KMir  fusiform  Cystic 
enlargements  tu*  heruije  of  the  capsules  ntay  lie  present,  tilled  with  clear 
fluid.  Katlial  dcHexion  of  the  joints  muy  occur  in  ojjjMtsitifin  to  tlie 
ulnar  deflexiiin  which  is  typical  of  involvement  of  the  entire  fingers  and 
hand.  As  in  gout  the  thumbs  usually  escap?.  The  ncMhisities  are  not 
JWSoeiatet!  with  urate  deposit,  an<l  they  Ix'ar  no  relation  to  gout  or  goiiti- 
I4tess,  although  such  has  Ik-cu   maintained. 

Arthritis  deformans  in  chiildren  is  not  common,  l>ut.  is  maw  often 
met  with  than  tophaceous  gout.  In  tliem  it  seems  to  W\  more  dejwndent 
upon  bad  hygiene  than  in  a<lults.  Poor  aud  insufHcient  fiKid  ami  foul 
air  or  exposure,  to  cohl  and  damp  are  apt  to  dev(>lop  it.  It  runs  a 
rather  more  acut^?  course  as  eompared  witli  the  diseaw  in  adults,  the 
sexes  are  mort^  equally  represeute*l,  and  in  some  eases  it  has  been  assi>- 
ciated  with  goitre,  presenting  a  nipiil  jntlse,  trenuirs,  and  skin  discolora- 
tion (S|>euder/  Diamautberger  *), 

DlA{tNr>sis. — Monoarfirntar  arthrifh  of  the  shoulder,  with  neuritift 
and  local  muscular  atrophy,  must  be  differentiated  from  the  ItM^lizcd 
type  of  arthritis  dctortnaus  when  it  liappens  to  affect  this  joint,  Anders  * 
reports  5  cases  of  this  kind,  ami  Osier  refers  to  others.  The  morbid 
anatomy  is  wholly  difVereut  in  the  two  diseases,  for  in  the  Hrst-namc<l 
the  bones  and  cartilages  are  not  involvtHl  but  only  the  eapsidc  and 
ligaments,  and,  moreover,  the  |iatients  recover  after  a  subacute  niid 
painful  attack. 

SciaMcn. — Morbus  coxsb  senilis  is  dilfercutiated  from  sciatica  by  the 
absence  of  tenderness,  though  |»ain  be  present  along  the  sciatic  nerve, 
the  limited  rotation  of  the  diseased  liip,  the  iucrt^ise  in  pain  ]UM»ductHi 
by  erowdiug  the  femur  agsunst  the  j«>int,  and  tlie  difhculty  or  impossi- 
bility of  crossing  the  diseased  leg  over  the  sound  one  while  in  a  ?>itting 
|X>sture  ((xarrod).  Tliere  is  also  flattening  of  the  ghitei,  and  the  knee 
jerk  is  increased  on  the  diseased  side, 

Prof/rcMftire  mui<ru/(ir  tftrophif  can  be  promptly  diagnosed  from   the 

•  /]rf«r.  <!»!.,  p.  568.  '  IleWrden  :  0>»rmirf»/ariVjt,  1 80.5. 

■  Loe  eiL  •  *'Du  Rhumatisnic  uotieux  chex  les  Enlsiiita,"  2W  <lr  Airw.  1891. 

•  Fraetict «/  MedieiHc,  1897,  p.  391. 
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atrophy  of  muscles  in  arthritis  deformans  l>y  the  entire  absence  of  joint 
symptoms  in  the  former. 

Charcot^ 8  diseaae,  which  is  the  name  given  to  that  form  of  locomotor 
ataxia  which  presents  destructive  joint  lesions  somewhat  resembling 
those  of  rheumatoid  arthritis,  is  distinguished  from  the  latter  by  a  ten- 
dency to  greater  and  more  rapid  destruction  of  bone,  with  usually  less 
prominent  osteophytes,  although  in  both  diseases  there  is  loss  of  cartiliige 
and  hypertrophy  of  synovial  membrane/ 

HcemophUia  occasionally  presents  joint  lesions  analogous  to  those  of 
arthritis  deformans,  which,  however,  are  often  accompanied  by  effusions 
of  blood  into  the  joints  and  fibrous  adhesions  (Bowlby)*,  which  are 
absent  in  the  latter  disease. 

Table  op  Diagnosis  between 


Arthritis 
deformans. 

Chronic  gout. 

Chronic  rheu- 
matism. 

Acute  rhen- 
matisiD. 

Heredity. 

Slight. 

Over  50  per  cent. 

Slight. 

SUght. 

Course. 

Slowly  progressive. 

Periodic,    frequent 

Variable,      often 

Often      ooDfilete 

exacerbations. 

considerable  Im- 
provement. 
Usually  in  a  few 

cure. 

Origin. 

Usually    in    many 

Usually  in  one  great 

Do. 

smaU   Joints— fin- 
gers or  toes. 

toe. 

larger  Joints. 

Progreia. 

Centripetal. 

Do. 

Irregular. 

Often  fin«  invoives 
amall  Joints  only 
in  later  attacks. 

Higration    ttom 
Joint  to  joint. 

Typical  visceral 
lesions. 

■  None. 

Do. 

Irregular. 

Decided  tendency. 

'  None. 

Arterlo-sclerosis , 

Cardiac  valvular 

Endo-    and    peri- 

granular contract- 

disease. 

carditis. 

ed  kidney. 

Pain. 

Usually    moderate 

Agonizing.localized 

Varies,  not  very 

Acute,  severe,  and 

or  none. 

intense. 

Sims  of  acute  in- 
Sammation. 

.'  Not  marked. 

Intense  at  first  and 

Insidious. 

Most  intense. 

1      . 

in  exacerbations. 

Spinal  and  temporo- 

Never. 

Very  rarely. 

Never. 

maxillary     Joints 

sometimes          in- 

volved. 

Permanent    de- 

1 Osteophytes. 

Tophi. 

Fibrous  ligament- 
ous thickeniog. 

None. 

formity  due  to— 

1 

Fixation. 

i  Greatest. 

Intermediate. 

Least. 

None. 

Dislocation  and 

Common. 

Rare. 

None. 

None. 

crepitation. 

, 

Enlariarement  of 

Moderate. 

None. 

None. 

None. 

ends  of  bones. 

1 

Sodium     biurate 

None. 

Excessive. 

None. 

None. 

in  Joints. 

1 

Symmetry  of  le- 

1 Remarkable      and 

Usually  none. 

Irregular. 

Irregular. 

sions. 

characteristic. 

Nodules. 

1  Heberden's  nodes. 

Tophi. 

Irregular  nodes. 

Irregular  cntane 
ous  nodules- 

Tenderness. 

1  Slight,  if  any. 

Greatest  at  sides  of 

Greatest  in  front 

Excessive  and  dif 

joint. 

and  back  of  Joint. 

fuse. 

Salicylates. 

No  effect. 

Little  if  any  effect. 

Slight  effect. 

Marked  effect 

Colchicum. 

No  effect. 

Marked  effect. 

No  effect. 

No  effect. 

Etiology. 

A     tropho-neurosis 
of  unknown  origin. 

Uric  acid,  often  die- 
tetic. 

Unknown. 

Microbic  (?)• 

Predominant  sex 

Females  5:1. 

,  Males,  decidedly. 

!  Alike. 

Males  slightlT. 

Commonest  age. 

Progresses  25th-56th 

35th  to  55th  years. 

1  40th  to  80th  years. 

15th  to  '£A.h  years. 

Social  position. 

year. 
Chiefly  poorer  class. 

Chiefly  richer  class. 

Little  influence. 

1           Do. 



Excess  of  uric  acid 

High  temperatare 

in  the  blood ;  tophi 

1    and  sweating. 

in  the  ears. 

Syringomyelia  may  sometimes  present  joint  lesions  similar  to  those 
of  arthritis  deformans,  which  may  endure  for  ten  years  (Beevor  and 

'  I  have  just  presented  a  case  of  Charcot's  disease  at  my  clinic  in  which  the  femor 
and  tibia  were  more  enlarged  than  I  have  ever  seen  them  in  rheumatoid  arthritis. 
'  St.  Bartholomeufg  Ho»p.  Reports,  1890,  vol.  xxvi.  p.  77. 
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Lunii),'  but  other  symptoms  of  spinal  cord  disease  are  always  preseut 

to  e!*tuhlisli  (liagiiosiH. 

(iont  and  Rhenmntism, — It  is  liighly  inijKtrtiuit  Ut  (lisrniniruih'  1m'- 
tweoii  rlunmiMtnid  artfiritis  ami  i4irt>iiir  g;oiit  ami  rfionniiitisiu,  fS]MM:ially 
as  tlie  tiviitinciJt  for  iIk'sc  several  tlisi»ast's,  a^  well  a^  tln'  [tritgrjosis,  Is 
radirally  ditUTeiit.  'h>  tkoililato  this  sttuly  I  have  arninjrcd  the  pR'eed- 
ing  tahle.  To  its  iiitli vicinal  statements  there  are  (K'easi(jiial  exeeptioiis, 
as  such  a  table  ean  naturally  only  iuehule  averatje  or  typical  eusi^s.  It 
is,  however,  the  irrejruhir  or  <tb.S4M)re  ease.*i  whieli  are  tli^'eiNiii;;,  luit  iii 
these  usually  some  half  tiozeii  syuiptonis  ean  be  seleeted  fnun  tiie  table 
by  whieh  a  pctsitive  dtafjjnosis  ean  Iw  made. 

As  a  se<|uel  to  acute  rheumatism,  fusiform  eidarg^euient  of  the  joints, 
called  by  .laecoud  *'  rht'iufmiimtt'  jihreux^^^  may  remaiu  for  mouths  and  l>ear 
some  eliuieat  ivsend»!anee  tci  arthritis  deformaus,  eype<'ialty  as  tbere  may 
be  aeeom[>auyiu;;  museular  atropJiy.  This  eouditioii  is  es|M;*eia!ly  a|it  to 
ooeur  in  the  knees,  and  I  liavi-  seen  two  sueli  trasis,  in  Ixfth  of  whieli  a 
pseudo-aukylosis  prevented  walkini;  for  upward  i>f  two  yeai-s,  but  eoru- 
plete  recovery  with  full  return  of  ninseular  power  folhtwed  treatment. 
Tlie  condition  is  nut  always  recovereil  froiu,  but  the  subscfjiicut  eeiurse 
of  the  disease  is  wholly  different  from  rheumatoid  arthritis,  and  the 
patliolo«;ieal   eban«rcs   inv<>lve  neither  bones  nor  eartila^es. 

Pko«}M)sis. — The  jirojTUosis  for  ultimate  cure  is  iinpeless,  but  i'i\r 
relief  ttr  arrest  in  early  eases  it  is  wry  jr'tod.  Even  sneh  advanced 
cases  as  those  repivsenteil  in  tlie  illustrations  (Figs.  JKi,  94,  IJo,  pp.  i)X2- 
984)  accompanying?  this  article,  deriveii  some  benefit  fnun  treatment, 
and  patients  may  live  in  sueh  <*imdition  in  fair  general  health  for  many 
years  if  pro|K*rly  eannl  ior.  This  is  uo  duubt  (Kving  to  the  striking  la<'k 
of  any  tendeney  in  this  disease  to  involve  viseeiii  or  hhimlvessels,  sueh 
as  characterizes  rheumatism  (en<lo-  and  p<'riearditis)  and  gont  (arteritH. 
sclerosis,  cirrhoses  of  kidney  and  other  organs). 

The  natund  course  of  the  disease  in  its  multiple  tyix*,  if  nninterruptwl 
by  treatment,  tends  to  a  slow  |)rogression  from  the  smaller  to  the  larger 
joints,  and  renders  the  patient  more  and  more  dep«>ndent,  helpless,  and 
Hnaliy  1>edridilen,  The  young  an*  more  amenable  \n  treatment  tlian  the 
agedv  but  in  the  latter  tlie  diseasr  advanees  more  ^^^wly  and  with  less 
permanent  crippling.  The  disease  may  last  twenty  years  or  mure,  or 
the  iKitient  may  die  from  some  intercurrent  afteetion.  Antcmic  p;itients 
do  ptorly.  Patients  who  present  the  greatest  deformities  of  the  h»wer 
limbs  may  have  the  least  in  the  fingers^  and  are  able  to  do  mneh  for 
themselves  within   the  limitations  of  lying  iu   bed. 

T|{EATMI-:nt. — A  patient  presenting  the  symptoms  of  arthritis  de- 
formans most  be  treateil  as  an  invalid  with  lowered  vitality,  and  no 
graver  mistake  can  be  made  than  by  treating  him  by  <lepletion,  as  if  he 
had  gont.  Aside  from  oceasioual  simple  local  measnn's,  the  treatment 
should  he  almost  wholly  bygtenie  and  dietetic.  Tin-  patient  should  re- 
move from  a  <lam)>  l<H-ality  or  ill-veiiiilateil  ajmrtmctit,  and  seek  abun- 
dant fresh  air,  suusliine,  good  food,  ami  elH-erfid  surroundings,  avoiding 
as  far  as  possible  all  sources  itf  anxiety  and  worry,  lie  shouhl  ilrcss 
warmly,  wearing  wo(»llen  next  the  skin  and  sh-^^ping  in  tlannels  in  winter. 

A  reasonable  %ariety  in  diet  may  In*  allowiil,  so  that  it  is  ample  and 

»  din,  Soc  Trans.,  London,  1S94,  vol,  xxvii.  p.  209. 
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nourishing.  Cereals,  with  fresh  vegetables  and  fruits,  and  especially 
abundant  animal  food,  should  be  eaten.  Plenty  of  good  milk,  cream, 
butter,  beef,  mutton,  poultry,  eggs,  and  fish  must  make  the  basis  of  the 
menu.  The  use  of  malt  liquors — ^ale,  stout,  porter,  malt  extracts — with 
meals  is  also  to  be  recommended.  In  many  cases,  if  the  appetite  &ils 
from  lack  of  ability  to  exercise  and  be  in  the  open  air,  it  is  desirable  to 
supplement  the  three  regular  meals  of  the  day  by  offering  food  between 
them,  such  as  milk,  egg-nogg,  or  broth  with  biscuits. 

Internal  medication  is  of-  little  avail  in  any  case  of  long  standing. 
Many  clinicians  prescribe  potassium  iodide  (gr.  x.,  L  i.  d.  well  diluted 
in  milk  or  Vichy),  and  Grarrod  prescribes  free  iodine  (Tllj)  in  sheny.  I 
have  given  piperazine  faithful  trial,  but  have  seen  no  benefit  from  it. 
The  syrup  of  the  iodide  of  iron  is  a  useful  tonic  for  children  (iTlv,  t  i.  d, 
diluted  in  water). 

Cod>liver  oil  is  the  best  tonic  for  arthritis  deformans,  and  if  aniemia 
is  decided  iron  and  arsenic  may  be  advantageously  prescribed.  The 
remedies  for  gout  and  rheumatism — colchicum,  salicylates,  alkalies — 
are  worse  than  useless,  and  the  less  medicine  given  the  better.  Opium 
also  should  be  avoided  on  account  of  the  exceeding  chronicity  of  the 
disease,  and  effort  should  be  made  to  relieve  pain  by  simple  anodynes 
or  local  applications. 

Muscular  exercise  must  be  limited  by  the  onset  of  either  pain  or 
fatigue.  Muscular  cramps  may  be  relieved  by  use  of  tincture  of  hyos- 
cyamus  (Grarrod),  and  muscular  atony  may  be  somewhat  counteracted 
by  gentle  friction  and  massage.  Electricity  is  of  value  only  in  so  £sir  as 
it  exercises  the  weakened  muscles  by  causing  their  contraction. 

Local  Treatment. — If  the  swelling  of  the  joints  is  acute  and  painful, 
relief  may  be  obtained  from  belladonna  liniment  or  from  application  of 
glycerine  and  guaiacol  in  equal  parts,  combined  with  rest  and  support 
upon   splints,  the  affected  joints  being  wrapped  in  cotton  and  oilsilk. 

The  stiffness  of  chronic  cases  is  to  be  relieved  more  by  hydrotherapy 
with  judiciously  applied  massage  or  Swedish  movements  than  in  any 
other  way,  but  all  such  treatment  must  be  mild  at  first  or  it  will  make 
matters  worse,  and  the  patient  should  understand  that  it  must  be  con- 
tinued for  fully  a  month  or  six  weeks  before  very  decided  results  are 
obtainable.  Gentle  friction  with  oil  or  lanolin  tends  to  promote  the 
absorption  of  effusions  and  increase  motility. 

I  have  found  the  daily  soaking  of  the  joints  for  ten  minutes  in^i-ater 
as  hot  as  can  bo  borne,  accompanied  by  their  massage,  to  often  produce 
very  considerable  improvement  in  reduction  of  ligamentous  swelling  and 
fluid  accumulation,  tliough  of  course  exostoses  cannot  be  influenced  by 
such  treatment.  Patients  who  are  fairly  strong  derive  improvement 
from  the  Scotch  douche,  alternate  hot  and  cold  water  douching  under 
considerable  pressure.  I  have  recently  made  successful  trial  of  the  new 
local  hot-air  apparatus  in  several  cases.  The  joints  are  enclosetl  in  an 
adjustable  box,  made  to  fit  about  any  variety  of  joint,  and  air  heated  by 
a  lamp  to  180°  or  200°  F.  is  passed  around  them  for  three  quarters  of 
an  hour.  If  a  cloth  be  laid  over  the  joints,  it  becomes  moistened  with 
the  intense  local  |)erspiration  excited  and  acts  very  much  as  a  poultice, 
so  tliat  for  an  hour  or  two  after  removal  of  the  apparatus  the  skin  looka 
almost  parboiled,  but  it  soon  regains  its  natural  appearance. 
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Hot  local  vapor  baths  have  been  employed,  and  Haygarth,  Strumpell, 
and  others  extol  the  use  of  hot  sand.  General  hot-water  or  vapor  l^ths 
are  too  debilitating  for  advanced  cases,  and  their  use  shouhf  be  con- 
demned. As  regards  mineral  baths,  more  usually  depends  upon  care  in 
the  mode  of  giving  them  than  u|)on  the  quality  of  the  waters  them- 
selves, although  the  sulphur  waters  appear  to  be  the  best. 

Such  systems  of  bathing,  douching,  and  massage  as  are  practised 
at  Aix-les-Bains  in  Savoy  with  hot  sulphurous  water,  or  at  Aix-la-Cha- 
pelle,  or  in  this  country  at  Glenwood  hot  sulphur  springs  in  Colorado, 
and  the  hot  sulphur  springs  of  Virginia,  often  give  great  relief  to  those 
whose  means  enable  tnem  to  travel,  and  a  "  course  "  at  such  institutions 
should  be  taken  at  least  once  a  year,  but  only  in  the  early  stages  of  the 
disease,  or  more  harm  than  good  follows. 

The  progress  of  the  disease  is  often  stayed  by  winter  residence  in  a 
warm  climate,  such  as  that  of  Southern  California  near  Los  Angeles,  or 
in  Cairo  or  Tangiers.  A  mere  change  of  scene  and  climate  is  often 
beneficial  by  improving  the  general  health  and  occupying  the  mind  with 
new  interests,  and  keeping  the  patient  cheerful. 


Synonyms— Poilagra  ;  Fr.  Goutte  ;  Ger.  Gicht ;  Ital.  Gotta. 

Definitions. — Gout  is  adlst-ase  characterized  by  rwurn-nt  arthritis, 
gnidiuil  dopositiun  oi's<Kliiiin  l>iiirate  in  the  jnintft  ol' the  extivniitit's  and 
their  vicinity  a-**  wvW  us  eisewliere  in  ihe  body,  and  by  more  or  less 
severe  and  irregular  eonstitiitionul  syiiiptonis. 

Clinically,  it  is  eonvcnient  to  reeugnizc  acute  and  chronic  fomiB, 
while  the  irregular  manifestations  of  gout,  both  henHHtan,'and  acquired, 
are  classed  nndcr  the  suhlunMlJng  Goutine.s.s  (Ewart),  or  the  gouty  diath- 
esis (jKige  1020). 

Lfyitiiuate  tffitit  is  a  term  used  to  describe  the  more  active  or  typical 
form  of  the  disease  with  prominent  liwali/ation  of  unitie  deposits  in  the 
joints,  wiiich  pmvoke^s  an  intense  iiiHammatory  reaction  in  the  surround- 
ing tissues,  vvitfi  CiHistitutional  disturbance  exhibited  by  the  nervous, 
circulatory,  digestive,  and   excretory  systems. 

//•m/«/</r  f/ow/ i.s  a  term  applied  to  various  indefinite  manifestations 
•of  gout  which  may  he  either  nereditary  ornc<juirpd  ;  sucli,  for  example, 
may  he  attacks  of  asthma,  peripheral  neuralgias,  headache,  and  eczema, 
or  other  cutaneous  lesions.  These  and  similar  phenomena  will  be  con- 
sidered under  Goutiness,  page   1022. 

Lafvnt  f/ot(t^  hifhieti  f/outy  t<ttpprrf<ne<l  ffont,  are  terms  used  to  express 
the  existence  of  conditions  simihir  to  those  of  irregtdar  gout,  but  fre- 
oucntly  less  pronounced.  Hucli  are  often  manifestetl  l>y  gastric  or  car- 
diac crises,  nnwlifieatious  in   the  urieutry  secreti4iu,  etc. 

As  insisted  upon  l>y  Bonchanl,  it  should  be  emphasized  tliat  gout  in 
any  form  is  reiilly  a  chronic  malady-=a  iriy  chronic  malady — often 
insidi<nisly  operating  from  infancy  if  hereditary,  and  hence  the  form 
clinically  known  as  acute  is  merely  an  epiivhcnomenon — a  climax 
reached  in  tiie  devclr>pment  of  conditic>ns  which  have  perhaps  been  in 
o|H'nition   for  (h-eiules. 

Ewart '  detines  gout  as  primarily  a  perversion  of  nutrition  capable 
of  [jn.Mlneing  eventualty  structund  changes  ;  "in  a  word,  it  is  a  func- 
ti*>n:d  derangement   fraught  with  (►rganic  consequences." 

HlsT<mv. — For  many  centuries  gout  has  been  well  known,  and  even 
in  general  lilemttiiT  it  has  filled  an  important  role  in  furnishiug  moral- 
ists and  satirists  with  lessons  and  gibes  aimed  at  the  affluent  or  those 
whose  habits  of  ease  and  luxury,  or  lack  of  self-control  in  resisting  the 
gofKl  things  of  the  talde,  have  always,  in  the  public  mind  at  least,  I>een 
regarfled  :is  essential  i^redisjjosing  factors. 

Ar^taeus  of  Capjwidocia  in  tiie  first  century  of  the  Christian  era  was 

'  Gotu  ami  O'tuUneiut,  London,  1896,  p.  29«. 
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the  first  to  differentiate  gout  of  the  foot  (podagra)  from  general  articular 
inflammation.  Coelius  Aurelianus  in  the  sixth  century  wrote  a  more 
accurate  description  of  the  malady,  which  was  then  much  studied  by  the 
physicians  of  the  Alexandrian  School.  In  1560,  Baillou  of  Paris  pub- 
lished the  first  treatise  discriminating  between  gout  and  rheumatism,  and 
this  was  followed  a  little  more  than  a  century  later  (1683)  by  the  famous 
classical  description  of  the  immortal  Sydenham,*  in  which  he  maintained 
that  the  local  or  articular  manifestations  of  gout  originated  in  an  effort 
of  Nature  to  eliminate  the  morbific  products  of  a  general  or  constitu- 
tional nutritional  disorder.  In  1795,  Tennant  and  Pearson  derived 
uric  acid  from  gouty  concretions,  and  two  years  later  Fourcroy  and 
WoUaston  pronounced  these  deposits  urate  of  sodium.  In  more  recent 
years  the  pathogenesis  of  gout  has  been  elaborately  investigated  from  all 
standpoints,  from  the  chemical,  clinical,  and  theoretical  sides  as  well  as 
from  that  of  pathological  anatomy,  and  the  names  of  many  noted  authors 
have  become  still  more  famous  from  their  researches  in  this  important 
field.  In  Germany  Virchow,  Senator,  Ebstein,  and  PfeiiTer,  and  in 
France  Charcot,  Rendu,  and  Bouchard,  among  many  others,  have  been 
prominent  contributors  to  the  literature  of  gout.  It  is,  however,  Eng- 
land which  seems  more  directly  than  any  other  European  country  to 
have  followed  early  Greece  and  imperial  Rome  in  fostering  the  malady 
which  many  an  emperor  or  kii^  would  have  given  half  his  sovereignty 
to  be  freed  from,  and  it  is  in  England  that  by  far  the  most  important 
additions  to  the  knowledge  of  the  disease  have  been  made  during  this 
century  by  such  men  as  Scudamore,  Prout,  Graves,  Todd,  Watson,  Sir 
Alfred  B.  Garrod  (1848),  Sir  Dyce  Duckworth,  Sir  William  Gull,  and, 
quite  recently,  by  Alexander  Haig,  Sir  Willoughby  Wade,  and  William 
Ewart.  It  is  a  curious  fact  that  many  among  the  notable  authonties 
upon  gout  have  been  sufferers  from  it  themselves  for  years,  and  hence 
have  given  singularly  graphic  clinical  descriptions. 

Etiology  of  Gout  in  General. — Fundamentally,  gout  is  the  re- 
sult of  a  disturbed  metabolism,  consisting,  probably,  in  defective  oxida- 
tion of  proteids,  and  combined  with  faulty  elimination  of  their  waste 
products.  The  theories  of  the  underlying  conditions  which  produce  this 
faulty  proteid  metabolism  will  be  better  appreciated  after  reference  to  the 

Predisposing  causes. — Heredity  is  chief  among  predisposing  causes. 
It  is  the  rule  rather  than  the  exception  for  parents  who  are  strongly 
gouty  to  transmit  the  gouty  diathesis  to  their  children.  Especially  is 
this  true  in  the  male  line  of  descent,  and  of  all  cases  of  gout  more  ttian 
one  half  have  been  shown  to  be  of  hereditary  origin.  It  should  be 
observed,  however,  that  in  addition  to  the  inheritance  of  the  gouty  vice 
an  individual  often  inherits  the  affluence  which  enabled  his  father  to 
acquire  those  habits  of  indolence  and  luxurious  living  which  originally 
contributed  to  the  development  of  the  disease,  and,  if  he  adopts  tho« 
same  habits  of  life,  he  is  the  more  apt  to  precipitate  an  acute  attack. 
An  interesting  phenomenon  of  the  heredity  of  gout  is  its  variation  in 
type  in  successive  generations,  "  the  arthritic  being  succeeded  for  one  or 
even  two  generations  by  the  cutaneous,  the  calculous,  the  nervous,  or  some 
other  visceral  form,  after  which  arthritic  gout  may  again  occur  "  (Ewart).* 

Age. — The  disease  has  been  quite  rarely  recognized  even  among  the 

^  A  Treatise  on  GouL  *  0^  eit,  p.  2ft. 
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newborn,  and  in  tlio!*o  wisos  in  which  the  heretlity  can  be  traced  for 

several  genemtioui?  or  is  otherwise  intensified  the  symptoms  are  some- 
times apfxirent  by  tiie  jx^-iod  of  puberty.  In  ^enend,  however,  the  dis- 
ease dws  not  fairly  deveh>j>  nntil  after  thirty  years  of  age,  iilthongh  in 
hereditary  eases,  hitent  or  irregnlar  syinptfims — snch,  for  tnstanee,  as  a 
tendency  to  catarrhal  attacks  or  neumlgias — ^niay  be  rtTognized  many 
years  earlier.  Troiissean  '  reported  a  rase  of  gout  and  asthma  iu  a  child 
of  five  years.  The  jHTiotl  from  thirty  to  fifty  years  is  that  in  whieli  the 
disease  becomes  acutely  nuinifest  for  the  first  time  in  by  far  the  larger 
proportion  of  eases,  and  it  will  be  observed  that  this  corresponds  with 
the  age  at  which  a  man  acenstomed  to  energetic  outdoor  exerci.se  in  his 
youth  natnndly  passes  fn»m  tlie  stagt?  of  development  and  youthful 
activities  into  that  of  greater  cares  and  resjwnsibilities.  Feeling  still 
vigorous  and  ambitious,  he  gives  less  time  to  exercise  and  recreation 
and  more  to  the  pleasures  of  the  table,  which  his  increasing  prosixrity 
enhances.  lie  continues  to  eat  and  drink  niore  than  he  needs  in  his 
more  sedentary  life,  and  the  activity  of  his  excretory  organs  is  no  longer 
stimulated  by  vigorous  exercj.sc.  It  is  now  that  the  long  latent  or  the 
hereditary  gout  first  manifests  it,self  by  an  unmistakable  acute  attack, 
and  gives  a  warning  which,  if  not  met  l>y  a  nidieal  change  in  mtMle  of 
life,  will  inevitably  be  rei>eate«l  at  no  distant  date. 

The  disease  is  also  rare  at  the  f>p]»osite  extreme  of  life,  unless^  in- 
deed, it  has  begun  in  middle  life  and  liceome  chronic.  Fagge  siw  a  case 
at  seventy  veal's,  and  Garrotl  one  at  eighty,  auil  one  at  nearly  ninety 
years  of  age. 

Haig*  suggests  that  one  reason  for  the  gifater  prevalence  of  giMit  in 
thttse  past  middle  life  is  tliat  the  joints  of  such  jwrsons  are  le.<s  vasc(dar 
and  less  alkaline  than  in  early  youth,  and  are  more  sensitive  to  expo- 
sure to  cold. 

Sex. — Typical  gout  is  fully  twenty  times  more  prevalent  among  men 
than  women,  although  "goutiness**  is  nearly  equally  representc<l  in  the 
two  sexes.  This  flitference  is  apimrently  great^-r  than  is  to  be  accounted 
for  by  habits  of  life,  of  eating  and  drinking,  *'tr.  In  the  allieil  affec- 
tions, rheumatism,  rheumatoid  arthritis,  etc.,  the  numerical  (bHerence 
lictween  the  sexes  is  less  striking.  Women  often  show  the  gouty 
diathesis  or ''goutiness  "  even  when  they  may  not  have  acute  attacks 
of  gout,  and  it  is  more  often  manifest  in  them  than  are  the  severe  acute 
and  chronic  forms,  Fagge ^  snggesttni  that  the  jM-riiMlical  outlet  atlbrded 
by  the  catamenia  may  have  some  bearing  ufton  tin-  relative  infre(|uency 
of  acute  gout  in  women.  It  is  certainly  mor»'  pnnalent  among  women 
after  the  menopause,  as  originally  observed  by  Ilippoi'rates. 

Social  Cowliiion. — From  the  freijuent  referentx's  made  to  high  living 
and  gout  the  impivssion  often  prevails  that  this  causative  relation  is 
always  present.  It  is  quite  true  that  the  majority  of  cases  of  gout  occur 
among  those  whose  means  enable  them  to  live  luxuriously,  eat  richly- 
cooked  focul,  including  abundant  meats,  and  drink  riih  wines,  while  at 
the  same  time  they  take  too  little  exercise  and  live  an  indolent  ind<x)r 
life.     It  is  equally  true  that  tliere  exists  the  *'  poor  mail's  gout,"  found 
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amon^  hard -worked,  ill-fed  laboring  men,  chiefly  past  middle  life,  who 
also  drink  much  heavy  malt  liquor.  In  Bellevue  Hospital,  where 
patients  of  this  class  predominate,  I  see  such  cases  every  year. 

Geographical  DiMbution. — It  is  doubtful  whether  geographical  dis- 
tribution, per  se,  has  much  to  do  with  the  development  of  gout  aside 
from  furnishing  favorable  conditions  for  luxurious  living.  The  Euro- 
pean, prone  to  gout,  who  goes  to  live  among  natives  of  any  other  clime, 
who  never  have  it,  if  he  adopts  the  habits  of  a  gourmet  will  develop  an 
attack  as  promptly  as  if  he  were  at  home.  It  is  therefore  owing  mainly 
to  different  social  customs  and  local  habits  of  eating  and  drinking  de- 
pending upon  the  natural  products  of  a  country,  that  variation  in  the  dis- 
tribution of  the  disease  is  due.  Poverty,  wi  th  temperance,  and  outdoor  life 
do  not  beget  the  disease :  poverty,  as  well  as  affluence,  with  intemperance 
in  both  eating  and  drinking,  and  indoor  life  do  beeet  it.  It  is  therefore 
most  common  in  luxurious  aristocratic  capitals  and  social  centres,  while 
it  is  almost  unknown  on  the  plains,  in  mountainous  regions,  or  fanning 
countries. 

Formerly,  and  again  owing  rather  to  habits  of  life,  during  the  Em- 
pire, gout  was  very  prevalent  in  Greece  and  Italy.  To-day  its  chief 
centres  are  in  England  and  Holland.  In  France  it  is  commonest  in 
Brittany  and  Normandy  and  in  the  champagne  and  rich  wine-growing 
provinces  of  Lorraine  and  Burgundy.  It  is  far  less  common  in  Ger- 
many and  Russia,  and  in  Scandinavia  it  is  rare  (Fagge  ^)  except  in  a 
few  large  cities. 

In  the  early  history  of  the  United  States,  in  days  which  involved 
much  hardship  and  exposure,  when  the  simplest  habits  of  life  were  a 
necessity,  gout  was  seldom  encountered,  except  as  an  hereditary  disease 
imi)orted  from  Europe.  To-day  two  classes  of  American  residents 
exhibit  it :  first,  foreigners  among  the  poorer  population  who  crowd  the 
larger  cities  of  the  Atlantic  States,  and,  second,  the  well-to-do  natives 
of  larger  cities  throughout  the  country,  who,  as  the  country  grows  richer, 
are  in  greater  danger  of  courting  gout  by  their  habits  of  life.  It  is 
doubtful,  however,  whether  the  disease  will  ever  become  nearly  so 
prevalent  in  the  United  States  as  it  has  been  for  centuries  in  England, 
and  the  timely  revival  of  athletic  sports,  esi>ecially  golf  and  wheeling, 
will  do  much  to  prevent  it.  Certainly  at  the  present  time  the  gouty 
diathesis,  or  "  goutiness,"  is  much  more  prevalent  in  the  United  States 
than  chronic  gout,  and  far  more  so  than  typical  severe  acuto  gout,  such 
as  Sydenham  ^  described,  which  is  a  com|Miratively  rare  affection  here. 
H.  C.  Wood^  of  Philadelphia,  in  referring  to  this  subject,  says  that  in 
all  his  experience  he  recalls  but  two  cases  of  "  Sydenham's  gout" 

Climate  and  Season. — The  same  observations  may  be  made  in  regard 
to  climate  which  have  already  been  applied  to  geographical  distribution. 
The  disease  is  undoubtedly  most  prevalent  in  the  mid-temperate  zone 
and  in  climates  where  a  considerable  portion  of  the  year  is  spent  indoors, 
and  where  the  inhabitants  seem  to  feel  the  need  of  frequent  alcoholic 
stimulation.  Gout  is  more  prevalent,  or  rather  acute  exacerbations  are 
more  prevalent,  in  the  autumn  and  early  spring  than  in  seasons  which 

»  Text-book  of  Medicine,  vol.  ii.  p.  804. 

*  Works  of  Hwnaa  Sydenham,  M.  D.,  London,  printed  for  the  Svdenham  Sodely, 
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are  less  changeable  or  more  temptinfj  to  outdoor  life  and  exercise.  A 
first  attack  will  ofleii  occur  in  tlie  autoitm  or  winter,  and  later  ones  in 
the  yprin<:.  In  general,  climate  and  .^ca^on  liave  le^i^  ctfeet  y|mn  gout 
than  upon  rSicuniut!?sni,  and  chnmic  }j;oiit  f^eenis  usually  quite  inde- 
pendent of  seasim,  hut  its  acute  i-xaccrhation.s  may  he  )?ometinics  fore- 
stalled hy  a  winter  residence  in  a  warm  climate,  like  that  of  Kjrypt  or 
Algeria. 

Toxir  Af/etih, — Many  poisons  have  acquired  the  reputation  of  causing 
giait,  some  Uy  direct  irritatiou,  otiicrs  hy  the  insoluhlc  compounds 
which  they  arc  Iwlicvcd  U*  form  with  urit^  acid,  or  by  rausin^'  uric  acid 
to  accumulate  in  the  tissues,  perhaps  l>y  mtMlityinjiJ:  the  normal  degree 
of  alkalinity  of  the  blocnl.  Among  tfie.>ie  various  vjihstauces  lead  ranks 
as  of  first  importance,  and  Haig'  mentions  oijium,  cocaine,  antipyrine, 
Ftr\*chnine,  irxlidcs^  nitrites,  some  sulphates,  hy|iophrKsphites  and  chlo- 
rides, Hthia,  mercury,  acids,  etc.  Chrnuic  lead-pt>iy«>iiiug  is  i*i'lcu  asso- 
ciated with  gout,  more  particuhjrly,  hrmcver,  with  the  gouty  diathesis. 
Garnxl  ami  Haig  fuuud  tlint  when  pills  of  k-ati  acetate  were  adminis- 
tered to  the  gouty,  Ic^s  uric  acitl  was  eliminated  hy  the  kidneys  than 
before,  and  existing  gouty  cimditions  became  wi)rse.  It  is,  however, 
doubtful  whether  lcad-]J4Jtsouing  can  ever  excite  gout  in  an  individual 
who  ncittirr  inherits  the  diathesis  nor  who  is  in  process  of  acquiring  it; 
f(>r  tlic  nuijfuity  of  lcad-]Miisoning  cases  ai'e  never  gouty.  I  have  seen 
nianyauKUig  tla-  worst  tif  them  without  gout.  The  metal  can  pn»tluce  a 
granular  contracted  kidney  nndistinguishable  from  tluit  <»f  gout,  au<l  it 
also  causes  advance<l  degrees  of  nrterio-selerosis,  both  being  factors 
strongly  leniUng  to  cidmnce  existing  gouty  t4'Uflencies ;  but  beyond 
this,  as  a  priuuiry  caiisi*  of  gout,  lead  has  n«i  true  claim. 

Nobt'court-  has  made  a  critic-al  study  of  salurnine  gout,  and  finds  it 
most  common  among  honsepaiuters,  \\bo  are  wry  sluwly  pctisoued. 
Moi-e  rapid  lead  intoxication  from  working  in  white  lead  is*  apt  to  de- 
velop symptoms  of  lead  palsy  or  colic  early,  and  the  workmen  give  up 
before  they  have  l>econie  gouty. 

(Further  reference  to  this  matter  will  Ik-  lotmd  in  the  article  by 
Fiuley  upon  Chronic   Lcad-poi?;<>ning,  Vol.   III.  p.  72!2.) 

Oihn'  [iist'dHcs.  —  It  is  pussible  that  the  frecpK'Ul  associijtion  itf  gout 
with  ]Kirticular  diseases^  notably  dialM-tes  mellitus,  may  Ik*  due  to  the 
devcl(^pment  of  toxic  agents  in  the  IiIimmI. 

Oout  is  often  associated  with  tuberculosis,  and  especially  the  con- 
dition known  as  .st-rofnla,  and  it  nuiy  tM'<Mir  in  (connection  with  rheuma- 
tism, althongh  there  is  no  definite  etiolHgical  corujection  between  the 
two  diseases.  It  may  develop  in  those  having  granular  nephritis,  but 
the  latter  is  more  often  a  complication  or  sequel  of  t!ie  former.  Tlie 
same  is  true  of  asthma.  Ewart^  writes:  "  In  a  man  confined  to  his 
betl  with  hemiplegia,  the  k^  rc»covering  (piiekly  and  the  arm  reniaining 
paralyzed,  gout  may  develop  in  the  paralyzed  hand."  Fully  30  per 
cent,  of  cases  of  cholelithiasis  tKx-ur  among  gouty  victims  (IJouclianl.) 

Exjifmnrr  to  rohl,  fatigue,  and  other  tlebilitating  conditions  predis- 
poses somewhat  to  tlie  developnn-ut  ttf  gout.  Roberts  lays  great  stress 
uj>on  the  inrtuence  of  cold,     Cold  acting  hx^ally  upon  the  toe  or  other 

*  Uric  Acid  in  C<ni»(Uwn  of  DtAc<w,*2d  ed.,  |»p,  23.  24.         *  Edin,  Med.  Jouni,.  1897. 

»  Op.  ciV.,  p.  156. 
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joints  is  regarded  by  some  authors  as  a  determining  &ctor  in  localization 
of  the  inflammation  in  them,  and  Grarrod  says  that  persons  having  cold 
ears,  from  feeble  circulation,  are  most  apt  to  have  tophi  in  them. 

Injury  to  a  joint  may  focus  the  inflammation  in  it.  The  oommoik 
explanation  of  the  greater  prevalence  of  gout  in  the  big  toe  is  that  it  not 
only  is  at  a  remote  part  of  the  circulation,  but  in  walking  is  subjected  to 
constant  shock  and  the  strain  of  bearing  the  weight  of  the  body.  This 
view  is  controverted  by  Wade  (see  page  1002). 

General  Condition. — It  cannot  be  positively  said  that  gout  ocearR 
exclusively  in  any  particular  class  of  persons  as  regards  their  general 
condition,  for  it  is  recognized  in  the  underfed  as  well  as  the  overfed, 
in  those  of  nervous  as  well  as  those  of  phlegmatic  temperament,  in  die 
scrofulous  or  in  the  full-blooded  or  the  anaemic. 

Di^t. — Whatever  views  are  held  in  regard  to  the  influence  of  dietetic 
errors  in  originally  causing  gout,  it  is  everywhere  admitted  that,  once 
established,  the  disease  is  maintained  and  fostered  both  by  gluttony  and 
by  eating  special  articles  of  food,  esjjecially  sugars.  It  is,  moreover,  a 
feet  that  if  some  forms  of  alcoholic  beverages  are  taken  with  these  arti- 
cles of  food,  the  effect  of  both  is  much  enhanced.  Such  a  combination 
as  a  sweet  pasty  and  a  glass  of  rich  port  or  madeira  may  nearly  cost  the 
gouty  victim  his  life.  Sweet  and  effervescing  wines,  champagne,  etc, 
in  combination  with  saccharine  food,  cause  fermentation  and  hyperacidity 
in  the  stomach.  It  is  also  not  to  be  overlooked  that  under  some  condi- 
tions starvation  is  equally  capable  with  gluttony  of  precipitating  an  at- 
tack of  gout  in  one  who  is  subject  to  the  malady.  In  summary,  no  one 
article  of  food  or  drink  may  cause  gout,  and  the  worst  dietetic  Imbits  for 
the  gouty  are  overeating  and  overdrinking  in  general — i.  e.  gluttony — 
and  ill  particular  the  eating  of  too  much  meat  and  the  combination  of 
sweets  with  certain  other  foods,  notably  sweet  or  acid  fruits  and  wines. 
Sir  Dycc  Duckworth  holds  the  combination  of  sugar  with  v^etable  acids 
especially  at  fault.  Sugar  under  some  conditions  of  gastric  and  intes- 
tinal fermentation  forms  lactic  acid,  which  in  turn  may  split  to  yield 
carbon  dioxide,  which,  according  to  Ralfe,  forms  acid  salts  of  sodium 
and  potassium  from  their  neutral  compounds,  thereby  reducing  the  alka- 
linity of  the  blood  and  synovia. 

Sir  Dyce  Duckworth  believes  that  there  is  "  present  in  the  gonty  a 
peculiar  incapacity  for  normal  elaboration  within  the  whole  bcwy,  not 
merely  in  the  liver  or  in  one  or  two  organs  of  food,  whereby  uric  acid  is 
found  at  times  in  excess  or  is  incapable  of  being  duly  transformed  into 
more  soluble  and  less  noxious  products  ; "  and  he  agrees  with  Ralfe  that 
the  failure  to  complete  the  uric  acid  metabolism  is  due  primarily  to  defi- 
cient or  disturbed  innervation.  According  to  such  doctrines,  excessive 
consumption  of  meat  must  be  a  strong  factor  in  the  production  of  gout, 
and  this  idea  corresponds  with  the  distribution  of  the  disease  mainly 
among  civilized  races  whose  diet  consists  very  lai^ly  of  animal  food, 
whereas  it  is  comparatively  unknown  among  vegetarian  savages  like  the 
South  African  plantain-eating  negroes.  On  the  other  hand,  an  exclusive 
meat  diet  is  not  alone  causative,  for  the  most  northern  Eskimos,  who 
possess  no  foods  but  meats  and  fats,  and  who  have  nothing  to  make 
alcohol  out  of,  are  not  subject  to  gout.  Moreover,  gout  may  develop  in 
persons  who  have  been  most  abstemious  all  their  lives  inbodi  eatingand 


canes  are  usually  heroilititrv.  It  i.«,  therefore,  not 
meat  alone,  but  meat  taken  in  exeess,  \vitl>  either  malt  litniors  or  sweet 
wines,  cliampague,  etc.,  whieli  may  be  rej^ponsiUle  fur  exciting  gout  in 
tiiose  who  are  suseentihle  to  it. 

With  regard  to  the  habit  of  overeating,  Sir  H.  Thompson  says  that 
in  early  life  it  may  pive  rise  to  iK-easinnnl  attacks  of  Itilionsness,  but 
after  the  tirst  half  of  life  has  been  sj>ent  the  remaining  half  may  be 
affected  in  a  different  way,  aiul  '*  recurring  attacks  of  gout  jK'rform  the 
same  duty  or  nearly  8o  at  tliis  iHTiml  of  life  that  biiittus  atta^-ks  accom- 
plished in   youth," 

In  regard  to  the  primary  influenee  of  erroneous  diet,  Ewart  ^  holds 
that  gout  is  not  due  so  much  to  faulty  alimentation- — not  tHiueat-iKiison- 
ing — but  tofaidty  nutrition  or  behavior  of  the  tissues  towarti  the  nutri- 
tive fluids  of  the  IxMly,  aided  by  faulty  innervation. 

Aft'vhol  exerts  one  of  the  strongest  intlnenees  in  the  pnulnction  of 
gout,  but  it  seeuts  to  be  certain  that  forms  of  alcoholic  drinks,  notably 
those  containing  sugars  and  fermentation  prwluctj*,  are  the  most  injuri- 
ous. Among  the  laboring  classes  in  Kngland,  who  drink  porti-r,  stout, 
anfl  heavy  ales,  gout  is  often  seen,  wht  reas  it  is  mrc  amniig  whiskey- 
drinking  Scotrhmen,  It  is  nut  believed  that  alcohol  alon*'  in  any  form 
is  apt  to  pHMlucc  gout,  although  (iarr«>d  believi'd  that  pale  hitter  ale 
■was  eapiible  of  so  dning.  The  heavy  sweet  wines,  jiort,  madeira,  sherry, 
etc.,  have  an  okl-establfshed  r<'j)utation  for  causing  the  disease.  So  also 
have  sweet  cham}>agnes  and  rich  luirguudies.  Sweet  fermenting  cider 
.  is  similarly  injurious. 

'        Pat  HOC}  EN  E8  IK. — Of  the  many  theories  of  the  pathogenesis  of  gout, 
three  are  <l(»servii>g  of  s|M:*eial  notice.     These  are — 

1.  The  uric-acid  theory. 

2.  The  nervous  theor\'. 

3.  The  theory  of  sjrecial  nutritive-tissue  disturbance. 

Of  these,  the  older  uric-aci<l  theory  of  GarrtHl  has  had  the  most 
adherents  in  the  past»  while  the  nervous  theory  has  lately  gained  much 
ground,  an<i  the  possibility  must  be  achnitted  that  in  some  t-ases  all  the 
factt>rs  under  discussion  may  be  conduned.  All  are  agreed  u|Km  the 
final  presence  of  uric  acid  in  excess,  the  resultant  de|MJsition  of  binrjites, 
and  tlie  irritant  effect  upui  the  joints  and  tissues  which  these  substances 
exert.  The  majority  of  authorities  concur  in  the  belief  that  this  irrita- 
tion is  mechanical  rather  than  toxic  in  chanicter,  hut  both  Haig  and 
Ehstein  regard  the  circulation  of  urates  in  solution  as  distinctly  toxic. 
Be  this  as  it  may,  all  conneetive  tissues,  esjKrially  the  fibrous  and  carti- 
laginous tissues  of  the  joints,  are  fmrticularly  prone  to  urate  infiltration. 
The  lymph  and  synovia  most  readily  losi'  alkalescence  and  favor  the 
urate  dejiosit,  and  next  in  frc(|ucncy  this  app]i«'S  to  the  suln'otaneous 
<M>nnective  tissue,  when'  ti>phi  may  accumulate.  Tlu*  diflifulty  lies  in 
actcounting  for  tliat  original  [MTuliar  disturbance  ttf  normal  proieid 
I  metabolism  which  underlies  ihe  clituical  and  auiatttmicid  phenomena. 
1.  Thf  I'riv-firHf  Thrortf, — Garrod  found  a  decidfd  increase  of  uric 
acid  in  the  l)loo<l  of  the  gouty,  as  well  as  a  considerable  lessening  of 
alkalinity.  This  condunefl  condition  causes  the  precipitation  of  urates 
in  those  \iarts  of  the  body  whciv  the  circulation  is  least  active.     The 

*  (Jp.  cU. ,  p.  37. 
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lessened  alkalinity  may  be  brought  about  by  various  conditlon.s — in  the 
case  of  overeating  of  animal  foods  by  indig^estion,  and  consequent  forma- 
tion of  lactic  and  fatty  acids  in  excess,  wTiich,  on  being  absorbed,  influ- 
ence the  blocxl  in  the  manner  described.  The  process  is  often  further 
aided  by  defective  elimination  through  the  kidneys.  The  condition  of 
the  blood  accounts  for  the  constitutional  symptoms,  and  the  sudden  local 
precipitation  of  biurates  is  so  irritating  to  the  tissues  as  to  cause  an  acute 
inflammation.  In  brief,  this  theory  comprises  an  accumulation  of  pro- 
teid  waste  in  the  blood,  which  may  be  due  to  (1)  increased  consumption, 
(2)  imperfect  assimilation,  (3)  imperfect  elimination.  Probably  either 
one  of  these  factors  may  originate  the  condition  of  gout,  but  in  any  pro- 
tracted jcase  they  sooner  or  later  all  take  part. 

Latham  *  has  followed  Murchison  in  assigning  chief  importance  to 
failure  of  hepatic  function  as  a  cause  of  increased  uric  acid  in  the  body, 
followed  by  irritability  of  the  nervous  system.  Chemically  speaking, 
he  ascribes  the  trouble  to  the  non-conversion  of  glycosine  to  urea. 

Pfeiffer  believes  the  acute  gouty  attack  to  be  due  to  a  resolution  of 
uratic  deposits  previously  formed,  and  in  support  of  his  view  points  out 
that  the  pain  is  increased  by  alkalies  and  lessened  after  acids,  such  as 
salicylic,  but  this  view  has  been  strongly  controverted  by  both  Roberts 
and  Ebstein. 

Haig  originally  argued  that  diminished  oxidation  of  the  blood  from 
any  cause  gives  rise  to  an  excess  of  uric  acid  in  the  system  ;  this  excess 
is  accompanied  by  lessened  activity  of  the  capillary  circulation,  increased 
vascular  tension,  with  consequent  impaired  metabolism,  and  increased 
formation  of  urea,  acids,  and  the  acid  salts  allied  to  urea.  His  theoiy 
is  therefore  that  of  the  action  of  uric  acid  in  solution  as  a  toxin,  and  he 
argues  in  favor  of  the  overproduction  of  uric  acid  in  distinction  from 
Garrotl,  who  found  retention  more  important  than  overproduction,  ex- 
cept j)erhaps  in  the  "poor  man's  gout"  of  inanition. 

No  excess  of  uric  acid  is  necessary,  as  the  diminished  alkalinity  of 
the  blood  is  sufficient  to  cause  precipitation  of  biurates. 

In  summary  of  his  conclusions  Haig  *  writes  :  "  In  place  of  rheuma- 
tism and  gout,  I  see  but  one  disease,  an  arthritis,  due  to  the  presence  of 
urates  which  under  some  circumstances  will  be  limited  to  one  joint 
(gout)  or  affect  several  joints  contemporaneously  or  in  succession,  and 
the  heart  also  (^rheumatism)."  More  recently  his  views  have  undergone 
some  modification,  and  he  states  *  that  all  the  latest  evidence  points  to 
the  breaking  down  of  some  special  nitrogenous  substance,  probablv 
nuclein,  rather  than  to  simple  deficient  oxidation  of  ordinary-  products. 
Vaughan*  also  derives  uric  acid  from  the  breaking  down  of  nuclein. 

Klemperer  finds  that  uric  acid  exists  in  normal  blood  in  quite  inap- 
preciable amount,  but  that  in  gout  it  reaches  .067  to  .091  grammes, 
similar  quantities  being  present  in  leucaemia  and  nephritis.  He  further 
finds  no  definite  relation  between  the  uric  acid  in  the  blood  and  that  in 
the  urine,  nor  between  the  amount  present  in  the  urine  at  anj'  time  and 
the  attacks  of  acute  gout,  the  blood  in  gout  being  by  no  means  saturated 

*  Cromiitm  Lectures  on  Rheumatiem,  Oouty  and  Diabetes^  1886. 

*  Uric  Acid  as  a  Factor  in  ike  Cavmtion  of  Disease^  1894,  2d  ed.  p.  83. 
'  Brit.  Med.  Joum.,  vol.  i.,  1896,  and  Edinb.  Med.  Journ.,  vol.  xlL  iL 

*  Assoc.  Amer.  Phys.y  May  4, 1898. 


PATiioaEyEsrs. 


100! 


with  tiric  acid.  Hp  thf'rc'f**n'  i*t>iu*lii(Jes  that  an  pxcr.«s  of  nnr  nr'n]  is 
ni>t  tlio  sf>le  raiist!  uf  j^^oiit,  for  the  solvent  jMiwer  of  the  blooti  htiiiii  is 
greater  than  the  rec]i]ireinents  of  atl  deposits. 

Huberts  found  that  a  proportion  of  uric  acid  in  the  bhtod  gn*ater 
than  1  |iart  in  fiOOO  iiniounts  to  ovcr-sjituration,  with  consetjuent  pre- 
cipitatiim,  whereas  a  projmrtion  of  1  part  in  less  than  l(),(HMt  is  a  state 
of  tnider-saturation  wineh  eiiatdes  the  UIihkI  to  reahsurij  urates.  He 
believes  in  nn  iuereii^'d  altsorptinti  of  urates  by  tlie  bliMnl,  aided  by 
din>inis!uHl  renal  exeretion,  and  re^anls  even  the  viseeral  symptoms  of 
gout  as  due  to  a  tetu|)orary  nratc<I  deposit. 

Levison  attributes  ttu'  increase  of  uric  acid  in  the  ldo(Kl  to  the 
action  of  leneiu'vtes,  and  thinks  that  nric  acid  aeenniulntes  nuiinly 
through  non-eliniiuntiou  liy  ^niiuilar  eontraetecl  kidneys.  Harb:ic/e\vsky 
agrees  with  Lc-vison  that  the  fonuiitidn  of  uric  acid  i:^  <hu'  to  the  hreak- 
inj}f  down  of  nueleinic-acid  compounds  of  albumin,  derived  especially 
.from  the  leucocytes. 

I  The  poisonous  effect  of  uric  acid  iii  the  system,  alone  and  aside  from 
other  iujiirious  ajireneies,  bus  been  no  doubt  nineh  overrated.  Bouchard 
maintains  that  it  is  (pute  innocuous  even  in  lar^e  ipiantity,  and  it  is 
promptly  eliminated  as  urea.  *'Neitlu'r  does  the  gouty  man,  sjitunited 
with  uri('  acid,  |iresent  on  the  eve  of  his  attack  nuy  of  those  sym]>tonis 
which  have  been  deseriliefl  as  resulting  from  uric-acid  intoxiciition '* 
(Ewarty  T  have  many  times  given  it  to  animals  hypmlerniieally  in 
quantities  far  exceeding  their  average  daily  output,  without  producing 
any  noticeable  t<ixie  symjittmis,  and  eousideral>le  doses  mav  lie  taken 
by  mat!  ]>er  os  withiuit  injury  (llaig).*  In  all  liuTuess  it  must  l>e 
admittetl  that  uric  aci<l  canuot  now  be  regaitlctl  as  the  *'  esj*enee  of 
gout** — /.  r.  it  must  1k»  regarded  either  a>  a  by-prLMlnet  or  ns  one  of 
eeveral  agents  ctmtribntiug  the  sympttmis  of  the  disease.  In  su|>|Mirt  of 
tliis  statement  I  quote  again  from  LwartVs''  admirable  work  :  *'  We  still 
hesitate,  then,  ti*  admit  without  further  investigation  that  gout  is  |U'i- 
nuirily  dej>endent  upon  urie  acid  as  {i  cause,  or  that  uric  acid  necessarily 
exerts  any  exclusive  inHuenee  in  the  pnMbietion  iff  tJie  phenomena  of 
goutiness.-'     Bnnge  *  expresses  a  similar  opinion. 

It  should  be  emphasized,  moreover,  that  other  nricaeidtemias  besides 
the  gouty  <lo  not  precipitate  unites.  Thus  in  leucieniia  the  bloml  con- 
tinually contains  more  uric  acid  than  the  uornial  ^HungeK*  with  a  cor- 
re<-pondingly  low  eueffieient  of  excretion  in  the  urine.  In  this  case  the 
fault  st^ems  to  li*-  i-hietly  in  defeetive  elimination.  Tlie  sjime  may  be 
said  of  pneumonia;  but  in  amemias  the  accumulation  of  excess  of  uric 
acid  is  ascribed  by  von  Jakseh  ®  to  diminished  oxidation. 

At  the  time  of  the  acute  attack  of  guut  the  bloml  is  found  to  hold 
much  less  uri<*  acid  than  when  the  pain  is  abst^nt  and  the  temperatuiv 
normal  ((Jfarrod  and  Haig). 

2.  Thf  m-rvouH  fhrori/,  which  was  advanced  l>y  C'ullen  in  explanation 
of  the  origin  of  gout,  has  been  nuHlified  somewhat  bv  Sir  Dyce  Duck- 
worth^ to  include  a  diathetic  '*  habit,"  which  may  1)0  either  inherited  or 


'  Op.  cit.,  p.  1*2. 
•  Op.  at,  p.  143. 
'  Ibid,  p.  340. 
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acquired,  and  from  which,  on  the  one  hand,  rheumatism  may  be  derived, 
on  the  other,  gout.  The  nervous  system  is  held  responsible  for  the  non- 
regulation  of  the  nutritive  processes  of  the  body  whereby  proteid  meta- 
bolism is  incomplete,  uric  acid  accumulates,  and  gout  results.  The  in- 
fluence of  a  disturbed  nervous  system  in  accentuating  the  manifestationg 
of  gout,  and  the  additional  nervous  symptoms  so  commonly  associated 
with  gout,  lend  support  to  this  theory. 

Onl,  Laycock,  Mortimer  Granville,*  and  others  have  favored  the 
theory  of  altered  innervation,  and  Buzzard  assumed  a  hypothetical 
centre  for  controlling  the  nutrition  of  joints,  which  was  supposed  to 
exist  in  the  fourth  ventricle.  Duckworth  suggests  that  the  seat  of  the 
nervous  disorder  may  be  in  the  medulla.  £atham  also  upholds  the 
nervous  theory,  believing  that  a  central  nerve  lesion  or  functional  dis- 
order initiates  hepatic  derangement  as  an  antecedent  of  gout.  Sr 
Willoughby  Wade  believes  that  the  origin  of  gout  is  a  neuritis  rather 
than  a  neurosis.  He  also  advocates  the  neural  theory  of  the  patho- 
genesis of  gout.^  According  to  his  doctrine,  some  aberration  of  proteid 
metabolism  causes  an  excess  of  quadriurate  of  sodium  in  the  blood, 
lowering  its  alkalinity.  The  stability  of  the  nerve  trunks  is  thereby 
upset  and  the  nerves  become  an  easy  prey  to  irritation.  Neurids  or 
neuralgia  ensues,  and  the  final  outcome  is  a  neuropathy  affecting  any 
physiological  division  of  the  nervous  system — vasomotor,  trophic,  or 
motor.  Local  outbreaks  are  determined  through  the  vasomotor  nerves. 
The  neuritis  may  be  excited  by  a  primary  inflammation  of  the  joint  or 
originate  independently.  Wade  emphasizes  the  frequent  tenderness  over 
the  knuckles,  backs  of  the  hands,  hypothenar  region,  the  heels  and 
plantar  surfaces,  while  the  trophic  lesions  are  illustrated  in  the  skin, 
thin,  brittle  nails,  joints,  etc.  He  finds  that  tenderness  extends  beyond 
the  zone  of  redness  and  swelling  of  the  great  toe,  following  the  dorsal 
branch  of  the  peroneal  nerve,  over  the  inner  side  of  the  great  toe,  the 
bend  of  the  ankle,  etc.  He  argues  that  a  primary  mechanical  irritation 
of  the  joint  produced  by  bi urates  would  not  act  with  the  suddenness 
with  which  an  acute  attack  begins,  which  is  better  explained  by  an 
initial  neuropathy.  The  common  localization  of  the  lesion  in  the 
great  toe  joint  is  not  due,  he  believes,  to  its  remoteness  or  to  the  weight 
of  the  body,  for  the  other  toes  are  as  remote  in  regard  to  their  circula- 
tion, and  the  ankle  is  subjected  to  even  more  weight  and  pressure  than 
the  toe. 

Ewart  is  disposed  to  attach  importance  to  many  of  Wade's  views, 
and  believes  that  in  a  limited  sense,  at  least,  a  tropho-ncurosis  expl^ns 
the  j)eriarticular  nerve  complication,  which  is  congestive  and  accompanied 
by  the  cedcraa  started  by  the  irritation  with  biurates  of  the  intra-artie- 
ular  nerve  endings. 

Among  the  striking  features  of  gout  which  point  to  a  possible  nervous 
origin  are  the  heredity,  the  paroxysmal  character  of  the  symptoms,  the 
nervous  irritability,  the  depression,  and  the  various  accompanying  neu- 
roses, such  as  asthma,  neuralgia,  sciatica,  etc.  It  has  been  suggested 
also  that  the  kidneys  may  fail  in  function  through  deficient  innerva- 
tion. 

»  Lond.  Med.  Press  and  arc,  Feb.  15,  22,  Mar.  1,  1894. 
'  Gout  as  a  Peripheral  Neurosis,  London,  1893. 
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the  existoriee  *)f  :i  fiunlaitu'ijUtl  wi-akness  of  tlu*  tissues,  esjHM-ijilIy  the 
muscle8,  whereby  they  uiHlergo  prior  iiecrotie  chaii^,  leaihng  tu  the 
Hibsoijuent  deposition  in  them  (ff  urates.  An  over-pr«:Mhietion  of  urates 
may  rwrtte  the  hx-ul  inflammation  and  nwrosis,  folhvwi'il  hy  unite  pre- 
ci|Jttation.  Onl  holds  an  analogous  view  in  regunl  to  a  predisposing 
sjM'eiftc  tissue  weakness,  eouihined  with  altered  innervation.  Ehstein 
elaims  to  have  prwlueed  gout  artifieialiy  in  fowls  In'  ligation  of  the 
ureters,  and  he  l)elieve.H  that  urie  aeid  is  iortued  tuthe  bone  marrow  and 
niuseles,  whence  it  is  eonveyetl  t«j  the  eartihiges.  I'antani  liolds  that  it 
'b  fonned  in  the  cartilages  and  connective  tissue.  Kwart '  writes: 
'Mmlern  res<'an'h  indiaites  that^  as  sucrgested  by  Parkes  ami  others, 
there  are  two  tuain  asjK'cts  to  gout — the  drgcncnitivc  ehtiugrs  in  the 
tissues  and  the  uric-aeid  trouble — and  that  these  may  l>e  sini])ly  the  two 
phases  of  a  single  prt>cess  conneetetl  with  cell  malnutrition. " 

Patikh/mjical  Anatomy  up  liutT. — Since  aente  gout  is  merely 
an  exacerbation  of  a  really  chronie  tltsease,  no  rigid  line  of  morbid 
anattttnical  ili^tiuetion  is  to  Ix?  tiniwji  between  tlieru.  Kach  succeeding 
neute  attack  will  leave  more  and  nittre  struct ura I  cliang<"  iu  a  joint,  while 
more  insidious  ehang(\'^  may  be  slowly  progres.oing  betwi-en  the  exacer- 
bations. The  latter  are  Ui  l>e  reganhxl  merely  as  the  expression  of  an 
iinnsual  degri^e  of  irritability  temporarily  excited  in  certain  tissues  and 
organs  hy  pn»eesses  which  have  fundamentally  the  sjime  cause — namely, 
<lejiosition  of  erystallinc  aeid  suelium  biurate.  It  is  therefore  Ix'st  to 
.'•tody  both  the  acute  and  chronic  lesions  together,  the  one  merging  into 
tiu*  other  in  rotation. 

The  essentiid  inorlud  changes  in  gout  concern  the  bknnl,  the  joints, 
the  viscera,  notably  the  kidneys  (ami  nrine),  the  Iwart, and  ves'^els.  Of 
these  changes,  by  far  the  m(>st  serious,  as  reganis  prolongation  of  life, 
«re  chronic  nephritis  and  arterio-selcrosis.  Other  minor  lesions  will  be 
<]eserihed  in  turn, 

Tht'  hfoinl  was  shown  by  (Jarrod  (in  1H48)  to  contain  an  excess  of 
«iric  acid,  as  it  does  oftentimes  in  litluetnia,  Iieiuitic  cirrhosis,  chlorosis, 
and  leucaemia.  Its  presence  is  easily  detectwl  by  the  following  methoil, 
originally  devisMi  by  (JarrmL  The  skin  of  the  outer  arm  is  cleansed 
and  a  small  circular  [Hece  of  canthariiles-paper  is  applied,  ami  over  this 
an  onlinary  etiru-plaster  is  bcunub  Tlie  resulting  blister  rises  in  the 
hollow  of  tlie  plaster,  which  limits  and  protects  it.  The  serum  is  then 
withdrawn  in  a  watcli-glass  and  two  or  three  drops  of  "28  [ivr  cent,  acetic 
acid  are  added.  In  a  few  hours  une-acid  crystals  will  Itegin  U>  pnH-ipi- 
tate,  and  if  a  linen  thread  l>e  left  immersetl  in  the  serum  the  crystals 
M'ill  adhere  to  it  in  sufficient  number  to  lie  readily  seen  with  the  ruicn»- 
••^'oix'.  This  thread  test  must  be  ri'garded  merely  as  eonlinnatory,  not 
as  positive.  Serum  iliinvri  from  tin-  imniediat*'  vicinity  of  the  jnHani- 
ination  contains  uo  uric  acid,  as  tlie  latter  is  in  some  manner  alteifd  hv 
the  inHiimmatory  proce^ss,  being  probalily  <H>n verted  thereby  into  the 
practieally  insoluble  smlinm  biurate.  RolxTts-  found  this  salt  to  lx»  in- 
soluble iu  IiIihkI  serum^  >ynovia,  and  tither  ImhIv  fluids  in  projKtrlion 
greater  ttian  I  :  H),nnn.      He  sIiowihI  exix^rimentally  that  uric  aeid  when 

'  Op.  cit.,  p.  ;^17. 

»  "Croonian  l^turcs,"  BriL  Med.  Jounu,  June  18,  25,  July  26.  18^3. 
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first  added  to  blood  serum  unites  >vith  sodium  carbonate,  producing  a 
quadri  urate,  but  subsequently  it  takes  another  molecule  of  the  hose,  and 
ttie  much  less  soluble  biurate  results,  which  precipitates  in  the  fine 
needle-shaped  crystals  found  in  the  gouty  joints. 

The  fact  must  not  be  overlooked  that  the  blood  may  contain  small 
quantities  of  uric  acid  in  health.  The  proportion  of  uric  acid  to  urea 
may  then  reach  2.8  per  cent,  whereas  in  gout  it  may  exceed  3.1  (Kam- 
merer.')  Halliburton  *  finds  much  greater  variation,  and  says  that  the 
percentage  of  uric  acid  in  the  blood  of  the  gouty  may  range  from  0.004 
to  0.175. 

Oxalic  acid,  so  closely  allied  to  uric  acid,  is  also  sometimes  found  in 
the  blood,  but  there  are  cases  even  of  an  advanced  type,  with  abundant 
tophi,  in  which  the  presence  of  neither  acid  can  be  detected. 

The  blood  does  not  become  so  rapidly  ansemic  as  in  acute  rheumatism, 
and  it  is  mainly  in  chronic  gout  that  this  symptom  is  demonstrable. 
The  coagulability  of  the  blood  is  somewhat  increased,  and  it  b  rich  in 
fibrinogen. 

The  Joints. — The  most  typical  joint  changes  are  hyperemia  and  swell- 
ing of  the  ligaments,  capsule,  and  synovial  membrane,  with  inflammatoiy 
exudation  into  the  joint. 

These  lesions  have  been  carefully  studied  by  many  observers,  notably 
by  Ebstein.  He  believes  that  the  first  changes  are  caused  bv  the  excess 
of  urates  circulating  in  the  blood,  which  become  arrestedf  in  the  less 
vascular  tissues  of  the  joints,  causing  by  irritation  local  coagulation 
necrosis.  This  is  most  marked  in  those  tissues,  like  the  cartilages,  in 
which  the  blood  current  is  feeble  and  the  reaction  of  the  parts  involved 
is  acid.  The  veins  about  the  joints  become  swollen  and  congested,  and 
a  serous  exudate,  thickened  with  acid-urate  crystals,  accumulates  in  the 
joint  cavity,  in  its  serous  membranes,  and  often  in  the  bursse  or  tendon 
sheaths  of  tlie  |)art  Sometimes  the  periosteum  is  infiltrated.  CEdema 
extends  in  the  neighborhood,  and  if  the  great  toe  be  first  affected,  the 
entire  dorsiun  of  the  foot  and  the  ankle  may  share  in  the  oedema,  and 
give  rise  to  "  pitting  "  on  pressure.  The  articular  cartilages  are  first 
involved,  showing  either  irregular  necrotic  foci  or  a  uniform  distribution 
of  the  process.  The  urate  infiltration  is  interstitial,  covered  at  first  by 
a  thin  layer  of  cartilage,  which  disappears  as  the  deposit  thickens,  suc- 
cessive layers  being  formed  in  renewed  attacks.  The  deposit  is  usually 
most  dense  in  parts  where  the  circulation  is  poorly  develo|)ed.  The 
fibro-cjirtilage  everywhere  and  the  ligaments  soon  become  included  in 
the  j)rocess,  and  the  tophi  or  chalk  concretions  ("chalkstones")  may  be 
felt  in  them.  The  ligaments  become  relaxed  and  much  thickened,  and 
true  exostoses  may  form,  restricting  the  motion  of  the  joint,  or  in  some 
cases  causing  permanent  ankylosis. 

Tliis  latter  statement  has  been  denied  by  eminent  authorities. 
Fagge,'  for  instance,  said  that  "  bony  ankylosis  is  unknown,"  and  "  it 
is  very  rare  to  find  the  cartilage  gone  in  a  gouty  joint."  Nevertheless, 
ankylosis  must  be  admitted  as  present  in  some  advanced  cases,  and  such 
instances  have  l)een  cited  by  Cornil  and  Ranvier. 

Frederick  Taylor*  says:. "The  cartilage  may  eventually  get  quite 

J  Deut.  rned.  Woch.,  Mar.  5,  12,  1892.  *  Loe.  e%L,  p.  807. 

"  Fagge :  Principle*  and  Prac  of  Med.,  vol.  ii.  p.  799.        *  Praetioe  «f  Mediemt,  fx.  S48. 
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destroyed  and  eroclwl  down  to  the  bone,"  and  WiUtiim  Ewart'  writes: 
*' Tlio  lat«»  t'haiijjej^  aro  the  lipping  of  the  rim  and  tlie  not  infrequent 
synostosis  nf  the  articnhxr  snrface;«  nf  tlie  hunes,  the  Ixiny  nature  tit'  the 
marginal  outgrowths,  tlie  hiiriy  jtjtkyhois,  anil  the  absenec  uf  the  ehnrna- 
tion  sjK^eial  ti»  osteuartliritis,  wlut:h  are  eliaraeteristic  (skeletal  features  of 
gout,  and  enable  ns  to  iih^itify  t!ic  disease  from  the  mere  insjieetion  of 
bones  h>ng  buried.  The  oeenm-nce  of  total  ankylosis  is  faeilitatL-tl  by 
the  inerustntion  and  stifteuing  of  the  ligaments — eonditions  wliieh  yet 
mort^  oftcei  lead  to  a   spurious  {jnkylosis." 

The  joint  eavities  themselves  never  supjinrate,  but,  aeeording  to 
Fagge  ami  Garrwl,  bursal  aljseess  near  the  articular  eartilagei*  has  l)een 
*4een.     The  bnrsii  over  the  oleeranon  may  heeonie  enlarged. 

Tophi  (from  TOi/'o^,'  a  rough,  erunil)Hng  voleanie  rcK^k,  fu/tt)  is  the 
name  given  to  tlie  gouty  eoneretions  when  they  beeome  suttieiently  large 
to  be  perceptible.  They  are  eomiMjsed  in  the  main  of  sodium  biurate  in 
erystalline  and  gran n Jar  masses,  but  other  salts  may  hv  present.  Next 
in  amount  are  ealeium  urate  and  smliuni  ehlnriile.  Trjiees  of  ealeium 
phosphate  have  been  found  (Lohrnanu),  possibly  derivt'd  froni  fragments 
of  bone,  although  Halliburton"  suggests  that  "  stnliuru  urate  may  set  up 
inflammation  ami  become  infiltrated  with  ealeium  pbosphatr,  as  tul)er- 
cnlar  matter  often  does.      Wurzer  fmni<l  a  trace  of  jMita-sium  eliloride. 

The  tophi  erumble  easily  and  can  be  made  to  rub  off  a  white  cbalk- 
like  mark.  Tliey  dissolve  nwlily  in  nitric  aeid,  and  then  yie^ld  tlie 
murexide  test  for  iirie  aeid.  This  test  is  iM^rforiued  by  evaporating  the 
nitrie-acid  wdution  to  one  third  the  original  bulk,  when,  upon  the 
addition  of  ammonia,  a  brilliant  purple  hue  aj>|>cjirs. 

Acetic  acid  also  dissolves  the  stKlium  biunite  tleposits  and  precipitates 
urie-aeid  crystals,  recognizable  with  the  microseu|K'. 

Mier(>>cupically,  the  tophi  apjiear  as  ojKupie  clusters  of  radiating 
crystals  or  iVtrniing  a  network  of  needles  in  the  joints. 

The  number  and  distribution  of  the  tophi  vary.  For  tlie  most  part, 
they  are  found  at  the  sides  of  the  affected  joints,  in  the  integument 
about  them,  in  the  ligaments,  in  the  tendon  shcatlis,  and  finally,  when 
they  grow  large  and  numerous,  in  tlic  j<iint  cavities.  They  are  also 
<pnt<'  common  in  the  helix  of  the  (-ar,  wheix'  they  appear  iirst  as  small 
8oft,  pu!tace(KiH  masses,  hanlening  in  a  few  mouths  to  shot-like  nmlulea 
or  **  |iearls,'*  which  may  be  both  felt  and  t^wn  as  yellowish  masses  be- 
neath the  integument.  They  may  be  at  the  border  or  in  the  eentre  of 
the  bebx,  and  one  or  two,  or  a  couple  of  dozen  may  be  present  in  either 
ear.  They  are  easily  distingui^hable  fVom  cnlargt^l  sebaceous  fulHcles, 
and  are  very  pathognomonic.  Their  presence  in  the  ear  is  promoted, 
according  t«)  AVad*-,  by  iiressuiv  in  sleeping. 

Tophi  iK-enr  exeejttionally  in  other  situations.  Fagge  "^  «iw  them  in 
the  .skin  of  the  mid-thigh  and  tlie  arms,  and  they  have  been  oliserved  in 
the  tarsid  cartilages  at  the  angles  of  the  eyes,  in  the  eyelids  and  sele- 
rotie  layer  of  the  eye  ((farro<l),  iti  llw  skin  of  the  jtenis  (Charcot),  and  in 
the  epiglottis  (K.  Gniwitz).  Hayem  repirtetl  as  a  rarity  ti»e  presence 
of  soitiuni-bini-ate  crystals  in  the  intestinal  villi  in  a  bad  ease  of  ad- 
A'anced  gout  (Norman).     They  have  been  seen  in  the  trachea,  and  the 

^  Op.  ciC,  p.  115.  •  Ttxl-ftoak  of  Phufinlog,  and  Palkolog.  ChrmUtrUf  p.  510. 

»  Op.  ciL,  vol.  ii.  p.KOO, 
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crystals  have  been  found  in  the  perspiration  (Henry).  Norman  Moore 
found  them  once  upon  the  meninges  of  the  cerebellum,  and  they  have 
been  recognized  by  Garrod  in  the  pericardial  and  pleuritic  fluids.  Char- 
cot found  them  in  cephalo-rhachidian  fluid,  and  Bird  in  the  secretions 
from  eczema,  and  Ollivier  on  the  external  dura  mater  of  the  spinal 
cord  and  sheaths  of  the  spinal  nerves,  and  in  the  prostate  glana. 

Tophi  have  been  found  in  the  membrana  tympanum.  Virchow  has 
reported  tophi  in  the  right  vocal  cord,  Grarrod  in  the  arytenoids,  Nor- 
man Moore  in  both  vocal  cords,  Litten  in  the  crico-arytenoid  ligaments 
and  joints,  and  van  der  Kolk  on  the  valves  of  the  veins. 

The  tophi  are  at  first  more  or  less  movable,  and  the  skin  over  them 
is  non-adherent,  but  later  adhesions  form  and  protrusion  of  the  masses 
takes  place  through  the  integument.  In  this  manner  they  may  be  ex- 
truded and  cast  off*.  "Then  you  have  chalkstones  like  crab's  eyes 
exposed  to  view,  and  you  may  turn  them  out  with  a  needle "  (Syden- 
ham '). 

They  often  soften,  and  discharge  for  a  long  time  a  creamy  substance 
containing  urate  crystals.  Portions  of  the  tophi  remain  and  dry,  or 
they  grow  and  fuse  together  until  all  joint  structure  disappears  and  the 
masses  attain  the  size  of  chestnuts  or  even  of  eggs.  They  are  usually 
rough  and  nodular.  More  rarely  they  set  up  a  local  inflammatory  proc- 
ess of  active  ulceration. 

The  escape  of  emboli  from  tophi  is  exceptionally  rare. 

The  Bones. — The  bones  themselves  are  seldom  involved  in  gout  be- 
yond the  occasional  lipping  and  ankylosis  above  referred  to  (page  1004), 
but  urates  have  rarely  been  found  deposited  in  the  extremities  of  the  long 
bones  neiir  their  articular  surfaces  (Cruveilhier),  and  Sir  Dyce  Duck- 
worth *  has  found  them  in  the  bones  independently  of  cartilaginous 
deposit.  E.  Pfeiffer '  claims  that  a  true  increase  in  osseous  tissue  may 
occur,  and  cites  a  case  with  illustration.  The  periosteum  may  be  infil- 
trated with  bi urates  though  the  bones  escape. 

The  kidneys  in  advanced  cases  present  the  lesions  of  the  granular 
contracted  type  of  nephritis  or  of  sclerosis,  but  the  .so-called  **  gouty 
kidney  "  is  not  pathognomonic,  and  the  urates  which  are  sometimes 
foimd  deposited  in  the  papillae  are  not  peculiar  to  this  disease. 

The  Hexirt  and  Bloodvessels. — Arterio-sclerosis  is  one  of  the  com- 
monest of  gouty  lesions  outside  of  the  joints.  In  acquired  gout  it  may 
develop  after  several  acute  attacks,  but  in  the  hereditary  form  it  is  often 
one  of  tlie  earliest  manifestations.  It  often  reaches  a  high  grade,  and 
by  increasing  the  peripheral  resistance  leads  to  cardiac  hypertrophy, 
which  is  quite  common,  unaccompanied  by  valvular  lesion.  Gouty 
phlebitis  has  been  described  (van  der  Kolk)  with  malnutrition  of  the 
wall  of  the  vein,  with  consequent  thickening  and  dilatation.  Throm- 
bosis with  a  firm  oedema,  pain,  and  tenderness  may  follow.  Sir  Andrew 
Clarke  *  has  described  the  occurrence  of  hsemoptysis  in  elderly  persons, 
which  he  regarded  as  of  gouty  origin. 

*  Loc.  eit.  » A  Treatue  on  OmU.  »  Lancet,  April  11,  1892. 

*  Trans.  Med,  Soe.,  London,  1890,  voL  xilL  p.  9. 
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Etiouxjy. — The  general  etiology'  of  gout  has  l>een  diftciissed  on  page 
994.  Aetitc  attacks  are  more  often  preeipitnted  l>y  dietetic  erroiv  than 
in  any  other  way.  A  (tingle  grape  nr  a  few  sips  of  sherry  or  j)ort  niav 
exeite  an  attuek.  Many  nt>te<l  writers  upon  gout,  like  Syden!iam,(inll, 
Gurrwl,  an<l  Haig  liave  been  themselves  siifl'erers  from  the  nialatly,  and 
have  devoted  nineh  attention  to  tlie  exeiting  causes  of  acute  gout.  The 
n'snlts  of  dietetic  indiscreiiivn  are  nsually  remarkahly  prompt,  and  the 
transgressor  from  dietetic  rides  may  led  tlic  twinges  of  the  apjjnwu'hing 
paroxyj^m  befoiv  fie  risi-s  fnuu  the  tal>le. 

Among  atlier  exciting  cjinses  of  acute  attacks  are  mentioned  venereal 
exce*wo8,  pregnancy,  nieulal  anxiety,  worry,  fatigue,  overwork,  violent 
bnrsts  of  temper.  Local  injury  to  a  joint,  while  not  in  itself  primarily 
a  cause  of  gont,  may  determine  the  eruptita)  of  the  impending  tlisease  in 
the  jKurticidar  joint  which  has  Imt'ii  ttriiised  or  sprained. 

Aeut<'  gont  mtiy  f>eonr  witliont  warrdng  in  a  patient  as  a  first  expe- 
rience, or  it  may  occur  as  a  sudden  intensification  of  a  chronic  case. 

Symitoms. — The  distinctive  symptoms  of  acute  gtKit  are  the  local 
joint  inanift'stations  of  pain,  swelling,  redness,  and  tenderness,  accom- 
panied hy  more  ttv  less  eou.Htitutional  <listurl)ance.  These  syniptonis 
nsnally  <x'cnr  simnllaucunsly,  or  at  h-ast  are  jirescnt  tog<'ther  at  some 
time  during  an  acute  attack,  hut  one  or  more  may  sometimes  In*  absent. 
Other  symptoms  may  (K'casiouidly  ap[>ear,  sucli  as  disintlers  of  the 
niucons  in«'mhrancs,  es|H'cially  i)f  the  stomach  and  bowels,  catarrh  of 
the  respiratory  passages,  altc rations  iu  the  conif^osiiion  of  the  nriue,  and 
varioui*  forms  of  irritation  of  the  nervous  system  ntnl  >kiu-  These  (►ther 
symptoms,  however,  togetlu^r  with  arteriiH.sclerosis,  may  Ijc  nu^t  with  in 
chronic  gout  or  in  tlie  gouty  thathesis. 

Ttffiimf  f  \tfie, — The  ?>ym[)t«>ms  of  a  typical  cjis<^  begin  as  follows: 
Pivmonitory  symptoms  often  apjx-ar,  especially  in  patients  who  have 
bad  previous  attacks,  or  they  may  precede  a  first  attack.  Theiv  is  usually 
more  or  less  digestive  distn  rim  nee  at  the  onset  of  acute  gont.  Often 
symptoms  of  ''biliousness*'  prcce<le  the  attack  by  several  days.  The 
patient  has  anorexia,  a  hea\  ily  coated  tcmgne,  nfleusive  breatlt,  and  gn«>- 
tric  dysjx'psia.  The  stools  aiv  not  natural,  and  UKiy  Im'  either  t«M»  liM.>i:4e 
or  constipated. 

Restlessness,  nervousness,  insonHiia,  and  irritability  of  tenijK'r  are 
noterJ.  There  may  be  pharyngitis,  anil  asthnuities  are  apt  to  have  an 
attack  of  astluna.  In  a  juajority  of  easr*s  the  condition  of  the  urine  is 
agood  indiititinn  of  an  impcuiliiig  stn/nre.  It  htM'omes  s<unewhat  scanty, 
high  colored,  of  high  sjM'ciJie  gnivity  ( ltJ;^(>-luri,*>),  is  ioadc<l  with  urates, 
the  n4>rnud  acidity  is  in<'reas(Ml,  the  uric  acid  is  inarkeilly  U-ssened,  tran- 
tsieiit  albuminnria  is  common  (Garrtwi),  ami  in  some  cases,  especially  in 
<»hcse  subjects,  transient  glycosuria^  is  also  observed. 

When  premonitory  symptoms  are  wanting,  the  juitient,  who  perhaps 
has  been  feeling  exceptionally  well,  experiences  a  very  sudden  severe 

*  The«x'ciirrt'iife  of  g<Mity  glyposurin  mid  of  gout  with  dinbete*  will  Iw  found  fiillv' 
dii*ct)!ssod  by  Wiirri-n  f  oilman  in  ihe  airtidt  iifmn  Diabetes,  in  Vol.  III.  p.  834,  and  the 
compiden«v  of  (jmit,  glvciwurin.  and  diabetes  is  described  by  the  writer  in  tue  article  upon 
Ol»eHity,  Vol.  IV.  i>[>.  I(l3.j,  1036. 
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twinge  of  pain  in  the  great  toe.  This  pain  often  comes  on  at  night,  or 
it  may  awaken  him  from  sleep  during  the  early  morning  hours.  It  \& 
characterized  by  dull  constant  aching  with  frequent  exacerbations, 
"  twinges"  of  a  lancinating  character,  causing  the  patient  to  cry  out  in 
agony  as  if  a  knife  w^ere  ^ing  thrust  into  the  joint,  wearing  him  out 
>vith  restlessness  and  suffering.  No  matter  how  severe,  it  remains  local- 
ized in  the  joint  affected. 

Bearing  the  weight  upon  the  foot  greatly  intensifies  the  pain,  bat 
the  latter  recurs  with  increasing  severity,  independently  of  pressure  or 
motion,  until  the  agony  becomes  insupportable.  Besides  the  pain  in  the 
toe,  ball  or  arch  of  the  foot,  there  are  often  muscular  cramps  in  the  leg. 
In  a  short  time,  two  or  three  hours,  swelling  of  the  metatarso-phalangeal 
joint  is  observed,  accompanied  by  an  area  of  redness. 

The  entire  region  about  the  joint  is  hot  (2-4°  F.  above  the  normal), 
shining,  slightly  oedematous,  and  immediately  over  the  sides  of  the  joints 
are  lines  of  exquisite  tenderness. 

The  redness  is  intense,  circumscribed,  and  corresponds  with  the  area 
of  swelling.  The  swelling  varies  in  degree ;  it  may  be  slight  in  pn)- 
portion  to  the  pain,  or  it  may  be  considerable,  so  that  the  joint  appears 
double  or  even  treble  the  ordinary  size. 

The  local  increase  in  heat  in  the  joint  is  frequently  quite  perceptible  to 
the  touch,  and  may  be  felt  by  the  patient  himself.  The  tenderness  is 
extreme,  both  superficial  and  deep,  and  the  dread  of  pressure  is  very 
great ;  jarring  of  the  room  by  the  slamming  of  a  door  or  a  heavy  tread 
may  excite  intense  suffering. 

The  veins  about  the  joint  and  often  in  the  leg  appear  swollen,  blue, 
and  prominent. 

There  may  be  slight  rigors  and  nausea.  Constipation  is  often  present 
Anorexia  usually  accompanies  the  fit.  Nausea  and  vomiting  are  less 
common.  The  tongue  is  heavily  coated,  the  breath  is  offensive,  and 
thirst  is  complained  of.  The  temperature  rises  early,  but  is  seldom  very 
high  (101°-103°  F.),  and  the  pulse  rate  is  somewhat  quickened  (80-100). 
Tlie  signs  of  fever  subside  in  the  morning  but  return  again  at  night,  and 
the  temperature  is  commensurate  with  the  degree  of  local  inflammation. 
Salicylic  acid  and  quinine  are  alike  without  effect  upon  the  temperature. 
It  is  characteristic  of  the  pain  to  abate  or  l>e  absent  during  the  daytime 
and  recur  at  night.  With  the  abatement  the  patient  may  perspire  gendy 
and  recover  the  sleep  of  which  the  \ya\n  deprived  him.  The  tenderness 
and  swelling,  however,  remain  constant  until  the  gradual  subsidence  of 
the  attack,  which  lasts  from  three  or  four  days  to  a  full  week.  A  very 
violent  acute  attack  is  often  of  shorter  duration  than  one  less  severe. 

L6corche  and  others  have  proved  that  the  uric  acid  excreted  remains 
deficient  before  and  during  the  early  part  of  the  seizure,  then  suddenly 
increases  after  two  days,  and  again  gradually  diminishes.  Immediately 
after  the  subsidence  of  the  "  fit,"  desquamation  accompanied  by  itching 
tiikes  place  over  the  inflamed  joint.  Exceptionally,  loss  of  the  toe-nail 
may  follow. 

The  patient  promptly  recovers,  and  often  feels  that  his  general 
health  has  been  improved  by  the  attack,  but  soreness  and  tenderness 
may  remain  in  and  about  the  joint  for  weeks  after  the  subsidence  of 
acute  symptoms. 
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Special  symptoms. — /V/h. — Tlie  iili(*vo  ao-ouut  apjilie!*  to  a  typical 
The  attack  is  .sometiiiu's  prohmged  for  a  t'lirtnight,  or  in  elderly 
prsonfi  for  a  month  or  mort',  hut,  uii  the  otiier  liainl^  in  many  peivem;*  a 
irst  attack  is  niiicli  \vss  severe,  and  all  degree.-*  nf  intensity  m-eur  from 
a  feeling  of  nnnsiud  tightness  of  tlie  luMit,  or  llie  jwrsistenee  of  a  slight 
t*pn>in,  to  attacks  in  which  ihc  atronizcd  \ictini  can  (mly  docribe  the 
pain  as  a  feeling  as  if  the  great  toe  were  lieing  \v  renched  fr<»m  liim  with 
red-hot  pincers  or  were  l>eiiJg  gnawed  by  a  wihl  l>east»  Extreme  re»t- 
lessnesi^  chanieterizes  sncli  pam,  the  patient  vainly  seeking  |Kisitions  of 
ei\si\  and  yet  Ij^'ing  intolerant  of  motion  in  the  joint  itself,  and  even 
of  jarring  of  the  licil  or  room.  Natnrally,  pain  of  sneh  aenteness  begets 
loss  of  sh*ep  and  great  irrifabilify  of  temja-r,  and  an  otliervvise  amiable 
]HTSHn  may  lose  all  self-control  in  this  n-gtird.  Sydenham,  who  endured 
the  tbsciise  himself  for  thirty-four  years,  wrote  that  "a  Ht  of  gout  is  a 
fit  of  bad  tem|K'r." 

»SV*'////i//. — While  the  metatarso-phalangcal  joint  of  the  great  toe,  and 
in  three  fourths  of  all  cases  that  of  tlic  right  ttx-,  is  eonurii>n!y  first  in- 
volved, sometimes  b(>th  great  tm^s  an'  iniplii-ated  in  a  tirst  attack,  or, 
especially  if  there  has  been  a  pre<'tHling  h»cal  spmiii  or  ijijory,  the  f^ynij)- 
toni.s  may  begin  in  the  knee,  aidvie,  in  the  nieta«iriK»-j>!ialaugeal  artien- 
Lition  of  the  forefinger,  or  nutre  rarely  still  a  large  nnndx^r  of  ditlerent 
joints  may  be  simultaneously  affected.  In  the  latter  case  constitntiiinal 
symptoms  are  more  severe,  and  some  diilicnhy  in  diagnosis  from  aente 
rhenmatism  may  arise,  although  the  swelling  is  rarely  so  great  as  in  the 
"WM^rst  cases  of  the  latter  disease.  S<^)metimes  the  swelling  of  the  joint 
pn^eedes  the  pain  ;  sometimes  the  occurrence  of  the  swelling  relieves  a 
previtmsly  intense  pain, 

Mujicle  pahiM  sometimes  are  complained  of  in  the  lumbar  region^ 
nii'k,  calves  f>f  the  i<'gs,  etc.  The  pains  are  worse  in  the  early  morning 
hours,  and  may  1k'  due  to  the  fever  or  the  gi*ut  itself. 

The  frmpfnifitrf,,  which,  as  a  rule,  is  intermittent,  is  propc>rtionate  to 
the  duration  and  severity  of  the  Im-al  acute  inflanunatton,  and  mfxlerate 
casesJ  may  l)c  almost  afebrile,  which  is  in  striking  contrast  with  rheuma- 
tism. Ca.ses  of  hyjK'rpyrexia  are  from  time  to  time  re|Jorted  (Montag- 
nonl,'  but  are  nuneh  less  common  than  in  rheumatism.  As  in  other 
local  infianimations,  the  temperature  may  be  slightly  elevated  in  the 
aHeetcil  joint,  which    may  feel    hot    Uv  the   touch. 

The  color  of  the  skin  ovt'r  the  aflci-ted  ji>int  is  noticeable.  It  is  of  a 
darker  red  or  purplish  hue  than  in  rheumatism,  with  a  tendency  to 
phading  toward  a  darker  central  focu>.  Pressure  nuanentarily  removes 
tlie  cohu-,  but  it  at  onct'  returns  afterward,  and  with  it  is  an  int<'nsifiea- 
tion  of  the  pain,  as  the  swollen  vessels  are  again  distended.  The  in- 
tensity of  the  dis<'oloration  keeps  pace  with  the  devehipment,  severity, 
and  decline  of  the  other  symptoms,  although  it  usually  tiikes  twenty- 
four  to  thirty-six  hours  for  it  to  reach  a  maximum. 

The  nrlnr  iK^omcs  hyiw/racid  in  gout  from  excess  of  its  normal  acidi- 
fying salt,  tlie  a<'id  phosphate  i>f  s<Hliuin.  This  sjdt  is  known  to  antago- 
nize the  solution  of  unites.  Roberts'^  finds  that  the  higldy  soluble 
t|uadriunrtes  an*  the  normal  salts  of  healthy  fiuids  of  the  body.  In 
gout  these  salts,  l>y  less<.'ne<l  alkalinity  of  the  bliKKl  and  greater  acidity 

>  La  Loirt  mfdieak,  July  15, 1891.  '  Lanett,  Jane  18  And  35,  1892. 
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of  the  urine,  are  hindered  from  ready  solution  and  excretion,  and  become 
converted  into  the  very  insohible  uric-acid  salts,  the  biurates  which 
find  lodgement  in  the  joints  and  various  tissues.  This  author  says:' 
**  The  conditions  of  the  urine  which  tend  to  accelerate  the  precipitation 
of  uric  acid  are  high  acidity,  poverty  in  salines,  low  pigmentation,  and 
high  jwrcentage  of  uric  acid."  He  regards  the  increased  acidity  as  the 
most  |K)tent  of  these  factors. 

Albumin  is  not  necessarily  present  in  gouty  urine,  but  Grarrod  re- 
giinls  transient  albuminuria  as  of  frequent  occurrence  during  an  acute 
attack. 

By  experimental  injection  in  rabbits  it  has  been  shown  that  the  gen- 
eral toxicity  of  the  urine  is  actually  lessened  during  a  fit  of  gout. 

The  quantity  of  the  urine  may  be  lessened  during  the  most  acute  part 
of  the  gouty  paroxysm,  as  it  often  is  with  any  fever,  but  later,  and 
especially  in  chronic  cases,  it  may  be  increased  above  the  normal,  espec- 
ially at  night.  Modifications  in  the  quantity  will  naturally  depend  also 
upon  existing  interstitial  nephritis  and  upon  the  dietetic  and  otner  treat- 
ment of  the  case. 

Uric  Acid. — In  the  urine  this  acid  is  undoubtedly  diminished  in 
acute  gout  (Grarrod,  Cantani,  E.  Pfeiffer,^  L^orche  (page  1000),  Haig, 
and  many  others).  There  has  been  some  conflict  regarding  this  point, 
and  it  is  important  in  every  instance  to  determine  the  ratio  of  uric  acid 
both  to  urea  (the  normal  ratio  is  uric  acid  1,  urea  35)  and  to  the  total 
quantity  of  urine  excreted.  When  this  is  done  over  a  considerable 
period  of  time,  Haig  has  shown  that  the  uric  acid-urea  ratio  remains  for 
the  whole  period  nearly  normal.  The  diminution  in  uric-acid  excretion 
occurs  either  immediately  before  the  fit,  or  within  the  first  forty-eight 
hours  of  it,  and  this  being  later  followed  by  an  increase  above  the  nor- 
mal, the  total  deviation  from  the  normal  during  the  entire  attack  may 
not  be  in  any  way  remarkable.  Hence  it  is  easy  to  over-emphasize  die 
importance  of  uric-acid  tests  in  gout,  and  allowance  must  always  be 
made  for  an  excessive  nitrogenous  diet  and  for  existing  advanced 
nephritis. 

Uric  acid,  is  not  only  demonstrable  in  the  blood  in  acute  attacks  of 
gout,  as  above  described  (page  1003),  but  it  may  be  detected  also  in  Ivmph, 
serous  fluids,  and  exudations,  and  even  in  the  moist  dischai^  from  an 
eczcmatous  surface.  It  has  been  found  in  the  perspiration  in  severe 
cases.  Garrod  by  quantitative  research  showed  that  the  uric-acid  cnt*- 
tals  when  plentiful  in  such  fluids  as  those  just  mentioned  are  in  the  pn>- 
}>ortion  of  1  :  6000  or  1  :  7000,  and  they  are  not  obtainable  at  all  in  less 
proportion  than  1 :  65,000. 

E.  Pfeiifer'  endeavored  to  demonstrate  that  by  filtering  the  urine 
of  a  gouty  patient  through  filter-paper  on  which  had  been  placed  crystals 
of  pure  uric  acid,  some  idea  would  be  formed  of  its  capability  of  dissolv- 
ing additional  uric  acid.  Roberts*  pointed  out  certain  fallacies  in  the 
methwi,  which  was  in  turn  defended  by  Pfeiffer,  but  the  test  has  not 
proved  of  practical  value. 

Rehipae. — The  fit  having  subsided,  the  patient  may  be  so  fortunate 

^  Loe.  cU.  '  BerL  klin.  Woch.,  Nos.  16,  17,  19,  20,  22,  1892. 

'  Trans.  Seventh  Congress  of  Oerman  Phys.,  at  Weisbaden,  18J88. 
*  Brit.  Med.  Joum.,  June  14,  1891. 


as  to  osoapo  a  rrjM'tition  for  two  or  three  years,  tIioij«rIi  in  hml  eases  it 
will  return  in  a  year's  tinii:  or  less.  It  is  very  certain  to  return  at  some 
futtiiv  time,  esjH'eially  in  liereflitary  capea  or  in  thcKse  in  wliicli  jKitients 
pay  liltle  hee*l  to  prophylaxis.  As  tlie  seizures  reenr  tliey  usitally  tend 
t«f  l)e<'inne  somewhat  more  severe,  to  reenr  at  slmrter  intervals,  and  to 
involve  aihlitional  Joints.  These  rejieated  attaeks  may  ori^^inate  the 
anatonijcnl  c-hantj^es  of  rhronie  p^oiit,  eansiug  iwrnjanent  swelling  and 
distortion  of  the  atleeteil  jt)iiits,  with  puljMihle  aecretions  ot  scKiium 
Ul*ates. 

In  some  instanees  patients  find  themselves  anspmic  and  debilitatetl 
after  an  attark,  witli  flahliy  tomJess  mnseles,  and  several  months  may 
be  eonsiiuicd  in  establishint;  eonvaleseene  •. 

I*it<XJ>()sts,^ — A  first  attaek  of  neiite  gout  is  nirely  ever  iatal,  and  in 

'  faet  it  is  seldotii  that  the  attaek  tit  itself,  liowever  often  repeated,  is  so, 
death  iK'inji^eanseil  either  by  th^'  various  eompH  tions — especially  renal, 
eanliae,  or  vasenlar — of  the  malndy^  or  by  interetirrent  diseases  whieh 
aet  with  jjreatcr  enerj^y  iip<*n  an  <'nire!ile*l  gouty  eonstitution.  S»  hmg 
as  the  exacerbations  ctf  the  disease  are  ennfin<-d  to  thr  |»enpheiT,  and  to 
our  or  two  joints,  as  that  of  the  great  t<K%  tfie  patit-nt  is  in  h-.-s  tianger. 
Miieh  depends  upon  heredity,  willingness  toad»»pt  a  num'  rational  nn»de 
of  life,  and  no  doubt  also  ujvou  strength  of  eonstitution.  Tlit-re  are 
those  who,  in  spite  of  leading  most  exemplar)'  lives  and  availing  them- 
selves of  every  aid  whieh  the  most  intelligent  tivatmeut  ran  afford  them, 
have  iTpeated  ami  M-vere  attacks,  which  they  survive  but  twoi>r  three 
years,  .Such  patients  are  usually  the  victims  lA'  strong  g(»nty  heredity 
or  of  enfeebled  eonstitutions.  On  the  other  hand,  it  must  i>e  adntitted 
that  one  meets  with  others  who  disregartl  every  warning,  lioth  mond  an<l 
physical,  and  despite  acute  atta<'ks  recurring  every  year  or  two.  live  on 
in  eom|Mirative  vigitr  until  a  somewhat  ]>rcmatnre  old  age. 

Tu  any  given  cnse  the  prognosis  ntay  be  made  favoiiilde  if  the  attaek 
is  mild,  short,  yields  welt  to  trciitmcnt,  d^K's  not  involve  the  visccni,  and 
d(K's  n(»t  rceur  within  a  year,  provided  always  that  the  |Kiti<M»t  « ill  shun 
that  which   tor  hiiu  is  evil.     But  (lain  is  soon   forgotten,  and  in  many 

\  cases  the  ]iatient  feels  so  well  after  an  attaek  that  his  goo«l  intentions 
vanish,  and  he  can  n«)  more  refmin  from  gliitt<tny  than  can  the  alcoholic 
from  his  bottle.  Finally,  when  the  les>ons  oi'  |»enance  liave  been  often 
enough  re|K'ated,  it  is  too  late,  and  the  [Kttient  cannot  be  siiv<'d  from  the 
emiuriug  miseries  of  chniuic  gout,  iH'rmaucntly  invalided,  satumtetl  with 
urates,  an<l  possesseil  with  kidneys  and  a  heart  which  will  suddenly  fail 
him  if  the  slightest  additional  strain  l>e  put  upon  them.  Among  piir- 
tieularly  discouraging  indicahons  are  lessening  intervals  between  acnte 
attacks,  the  }>rogressive  involvement  of  ditferent  j«»ints,  and  tailiirc  to 
wholly   recover  the  general   health   between  the  seizures. 

l>lA(.N<Ksis. — The  iliagno.sis  of  acute  gout  is  base<l  upon  the  l«»calized 
laneiuating  pain,  redness,  tenderness,  and  swelling  in  the  atftrted  joint 
or  joints,  the  common  t>eenrrenee  of  the  pain  at  night,  or  in  the  early 
njorning  Imurs  ;  the  distended  veins  and  tense  shiny  skin  over  the  joint, 
the  predileetion  feu*  the  great  toe,  ami  ihe  di.spnjportion  of  ilw  moderate 

.lever  to  the  intensi-  Imid  inflammation. 

'  Arittf  tti'tii'uhr  rhniuutiittut  must  be  diHerentiated  from  gout  In  the 
former  there  are  apt  to  be  several  j< tints  involved  simultaneously  or  in 
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rapid  succession,  whereas  in  gout  the  disease  shows  special  predilection 
for  the  tarso-phalangeal  joint  of  the  great  toe,  and  even  when  other 
joints  are  involved  there  is  less  tendency  for  the  local  symptoms  to  be 
migratory.  Rheumatism  elects  the  larger  joints,  especially  in  first  at- 
tacks, and  although  the  fingers  may  be  involved,  it  is  much  less  com- 
mon in  the  toes  than  gout.  Moreover,  it  often  involves  joints  like  those 
of  the  shoulder  or  hip,  which  are  seldom  affected  by  gout.  Occasion- 
ally, however,  acute  gout  will  attack  a  number  of  joints  simultaneously, 
and  give  rise  to  considerable  difficulty  in  diagnosis,  but  in  these  and 
other  cases  the  effects  of  treatment  are  radically  different.  Rheumatism 
may  yield  to  the  salicylates,  whereas  gout  does  not,  but  is  improved  by 
colchicum,  which  in  turn  is  without  effect  upon  rheumatism.  As  the 
inflammation  of  the  rheumatic  joint  subsides,  the  latter  rapidly  assumes 
its  normal  appearance,  whereas  in  gout  the  joints  may  become  perma- 
nently deformed  by  repeated  attacks,  and  deposits  of  sodium  urate  are 
often  to  be  felt  about  them.  There  are  no  tophi  in  the  lobes  of  the  ears 
in  rheumatism.  Acute  rheumatism  is  much  more  common  than  acute 
gout,  especially  in  women  and  in  the  young ;  it  is  more  apt  than  gout  to 
be  excited  by  cold,  damp,  and  changes  in  the  weather,  and  less  apt  to  be 
excited  by  errors  in  eating  and  drinking,  and  lack  of  exercise. 

Abscess  or  a  localized  sepsis  in  the  great  toe  would  rarely  be  mistaken 
for  acute  gout,  although  such  errors  have  been  made.  In  gout  true 
fluctuation  and  the  constitutional  symptoms  of  sepsis,  chills,  sweating, 
and  irregular  high  temperature  are  absent.  In  abscess  the  pain  is  more 
of  a  throbbing,  less  of  a  lancinating,  character,  and  it  does  not  typically 
appear  at  night. 

Treatment. — The  treatment  of  acute  gout  is  (1)  prophylactic ;  (2) 
local  ;  (3)  constitutional ;  (4)  dietetic  and  hygienic. 

(1)  Prophylaxis. — In  those  who  inherit  gouty  tendencies,  or  who 
have  had  previous  attacks  of  gout,  much  may  l>e  done  by  way  of  pro- 
phylaxis by  regarding  dietetic  rules  and  living  regular  and  systematic 
lives.  The  avoidance  of  dyspepsia  and  the  maintenance  of  activity  of 
the  skin  by  frequent  bathing  and  friction,  and  of*  the  kidneys  by  drink- 
ing abundant  simple  fluids,  such  as  mineral  and  effervescing  waters, 
should  be  the  chief  attainment*.  A  sedentary  life  must  be  abandoned, 
and  systematic  outdoor  exercise  designed  especially  to  increase  the 
breathing  capacity  and  promote  more  active  oxidation  processes  is  de- 
sirable. The  control  of  the  diet  is  easily  understood  from  the  discussion 
under  Etiology  of  Gout  (page  998)  or  the  influence  of  diet  and  alcohol. 
Further  considerations  applicable  to  prophylaxis  are  given  under  Treat- 
ment of  Goutiness  (page  1025). 

(2)  Local  Treatment. — Acute  gout  is  a  brief  and  self-limite<l  disea.<?e. 
Cullen  expressed  the  opinion  that  most  cases  are  cured  by  "  patience 
and  flannel."  Local  treatment  usually  accomplishes  even  less  than  in 
the  case  of  rheumatism.  Moreover,  if  the  pain  in  the  toe-joint  be  ver}' 
agonizing  and  the  tenderness  extreme,  local  applications  may  not  be 
tolerated  at  all  or  may  prove  of  no  avail. 

The  affected  joint  is  to  be  placed  in  any  position  most  comfortable  to 
the  patient,  elevated  upon  pillows,  protected  by  a  cradle  from  the  weight 
of  bed  clothing  which  is  intolerable,  and  guarded  against  all  jarring  of 
the  bed  or  room. 
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AlkalirA, — One  of  the  most  soothing  of  local  apjili^itioiis  is  a  warm 
ttuiion  nf  jiiHliuin  liifarhoiiato,  .^j  to  the  pint  of  watrr.  To  this  ^j  of 
laiHlamuii  may  h<' aildetl  if  ilfsin-d.  Yeo  prrstTilK>  carboiiat*'  h1' st*fliiim 
.^■4.*,  laudanum  3iij,  in  %\  of  wati-r,  lu  i»o  a<ltJetl  wlit-n  ustii  t<»  an  t-tpial 
ijnaiJtity  of  hut  water.  Tlie  jnint  is  packftl  witlj  lint  hteoiK'tl  in  the 
solution,  wrap|>o(l  in  eotton-\viH>l,  an*l  covennl  witli  oilsilk. 

ihld  is  u:*iially  lens  grateful  lluin  nHxlorate  warmth  tn  the  joint, 
although  in  (*ume  causes  it  is  more  comforting.  Wade,  in  ae*'ordance 
with  his  ni»uritis  theory  (see  ]«ige  1002),  jicMieils  the  branehes  of  the 
])erf>nt'al  nerve  with  sharjt  pit-trs  of  ice, 

n*>f  appfirnfioiiif  are  Used  l»y  many,  and  they  may  he  made  by  meiins 
of  cloths  dip|)ed  in  very  hut  water,  by  steaming  the  jnint  for  ten  minutes, 
or  by  hot  air.  The  latter  methiKl  is  esix'cially  useful  wliere  tenderness 
is  very  great,  and  various  forms  nf  portable  a|i)>:inUus  are  readily  ad- 
justed almut  any  jnint.  The  warmtli  and  ml>i^tH^'  seem  to  relieve  vas- 
cular tension,  and  the  hctt  air  {"lOtY^  F.  "ir  more)  causes  intense  h>eal 
sweating,  which  may  depict*'  the  j«tirit  of  >ome  of  its  inflammatory 
products, 

Oinfmmh,  iiaints,  ete.  of  all  kinds  have  been  trietl.  Solutions  may 
be  jMiinted  over  tlu'  joint  with  a  cotton  swab  ov  eamers-liair  brush,  and 
ointments  sboidtl  \)v  gently  smeared  and  not  rubl»ed  in.  Ransom 
a|>iilies  extract  of  ijcllatti»nna  .^j,  with  glycerine  5J,  over  tlie  inilamed 
joint,  which  is  tlicn  encased  in  cotton  batting  and  oilsilk.  I^uckworth 
recommends  atntpine  and  morjiliine  dissolved  in  oleic  aiad  for  the  sjuae 
purp<jsc^  The  tinctures  of  opium  and  Ixdladonna  in  equal  parts  may  l>c 
sinnlarly  applied.  A  solution  which  sometimes  gives  relicl  is  eomiM^sed 
of  menthol  and  cidiira!  ftd  .~j,  with  eamjdu»r  water  and  jilcohnl  an  .^j. 
lehthyol  .';j  to  vaseline  5J  may  aHbrd  relief.  One  of  the  best  of  recent 
topical  a[>pIieations  is  a  mixtuiv  in  ccpial  pnrts  of  guaincol  and  glycerine, 
applied  with  a  bnish  twice  a  day.  Aeonitia  may  be  soothing,  but  ia  too 
danger<ius  for  common  use. 

(.'i)  (oHf<tUntionaf  7Wntniait. — As  I^wart '  writes:  "Gout  itself  is 
euralde,  but  some  of  its  worst  resnlts  are  not."  The  only  rcnuHly 
which  fitr  many  years  has  Ix^en  regardetl  as  s|M.'cific  is  colcbicum,  but 
there  ai-e  many  otlu^r  considemtiims  tit  lie  regardetl  l>e.Hides  its  routine 
prescrijjtion. 

The  medicinal  treatment  should  l>e  inangurati-d  by  active  purgation 
to  relieve  the  overloaded  bowels  and  overworked  liver.  To  rolmst 
subjeets,  o  gniins  of  blue  mass  or  5  to  10  grains  of  ealomel,  with  an  e«pial 
quantity  of  sodium  bicarlionate,  arc  to  be  given  at  once. 

If  the  st<M)ls  arc   somewhat  btosc,  smaller  dose.-?  of  eahjmel  (gr.  I) 

may  be  several  times  rc|)i'ated.     Carlsbad  salts  arc  much  in  vogue  in  all 

stages  of  gout,  but  in  the  acute  attack  untler  consideration  nr>thing  is  so 

^good  as  the  mercury,  which  not  only  rids  the  system  of  nuicli  ot!*ending 

matter,  l)ut  favors  the  use  ot"  smaller  doses  of  ottier  reme*lies, 

(  afrltirum  *\t\vi\  pnHbu-cs  a  magical  <"trc<>t  within  a  few  hours  by  re- 
ducing temp<>ratuiv  and  causing  subsidence  of  the  pain  and  other  hK*al 
syujplnms.  It  acts  as  a  <liiiretic  and  laxative,  both  of  which  ell'ccts  aR' 
most  desirable,  and  it  stiujulates  the  liver.  It  should  Ik*  remembered 
that  the  tincture  made  from  the  st>eilrt  \t^  about  one  thinl  stronger  as  an 

^  LoccU. 
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aperient  than  the  wine.  Moreover,  colchicum  may  be  cumulative  in 
action,  unless  care  be  taken  to  promote  its  elimination  hy  the  use  of 
carbonated  alkalies  or  mineral  waters.  As  a  rule,  owing  to  the  quicker 
action  desired,  the  fluid  preparations  are  preferable  for  acute  gout  to  pills 
of  the  extract  or  acetic  extract,  and  it  is  well  to  commence  with  full 
doses  and  taper  off,  or  pursue  the  intermittent  plan  of  dosage.  Ewart 
advises  the  use  of  3ss  to  3j  of  the  wine  as  an  initial  dose,  which,  how- 
ever, must  not  be  maintained  at  this  rate.  For  the  milder  cases  lUxii 
or  XV  will  suflBce,  and  it  is  well  to  add  magnesium  carbonate  (3ss)  with 
spirits  of  chloroform  (ttlxx)  or  spirits  of  peppermint  (TTlv),  or  some  other 
carminative.  If  a  stronger  diuretic  effect  is  desired,  the  citrate  and  ace- 
tate of  potassium  may  be  given.  As  the  symptoms  improve  the  col- 
chicum dosage  should  be  confined  tolTlx  or  xv  two  or  three  times  a  day. 
While  this  remedy  has  proved  the  chief  reliance  in  the  treatment  of  gout 
for  many  years,  nothing  having  yet  appeared  which  will  wholly  replace 
it,  if  given  in  larger  doses  than  those  mentioned,  or  if  too  long  <X)n- 
tinued,  it  is  very  apt  to  irritate  the  kidneys  and  alimentary  canal,  pro- 
ducing strangury  and  hsemoglobinuria  on  the  one  hand,  and  on  the  other 
nausea,  vomiting,  epigastric  pain,  and  severe  diarrhoea,  with  perhaps 
melsena.  The  diarrhoea  may  occur  without  apparent  gastric  disorder. 
I  have  seen  an  almost  fatal  diarrhoea  produced  on  several  occasions  in 
elderly  persons  to  whom  the  drug  had  been  carelessly  administered. 
When  such  symptoms  supervene  the  drug  must  be  suspended  for  several 
days,  when  its  use  may  be  resumed  with  great  caution. 

The  practice  initiated  by  Garrod,  which  is  a  very  good  one  in  some 
cases,  is  that  of  giving  a  saline  cathartic  with  each  dase  of  colchicum, 
the  idea  being  that  the  latter  remedy  may  be  used  in  much  smaller  doses 
and  is  rendered  less  irritant  by  the  combination. 

Cofchicin,  the  active  principle  of  colchicum,  was  introduced  several 
years  ago  with  the  hope  that  it  would  prove  less  irritating,  and  it  is  pre- 
ferred by  many  clinicians  on  the  ground  that  the  dosage  is  more  easily 
controlled.  It  has  been  given  hypodermically  in  doses  of  gr.  -^  to  ^. 
It  can  be  given  per  os  (gr.  ^)  when  colchicum  itself  has  proved  intoler- 
able, but  it  is  fully  as  irritating. 

Some  few  patients  possess  great  idiosyncrasy  against  colchicum  in  any 
form,  l>cing  severely  purged  bv  small  doses,  or  made  other%vise  violentlv 
ill  by  it. 

In  such  cases  relief  of  the  pain  is  to  be  sought  in  other  ways.  Mor- 
phine may  be  given  hypcxierraically,  though  with  great  caution  if  renal 
inadequacy  exist  or  a  granular  kidney  be  suspected.  A  dose  of  pheno- 
coll  (gr.  v)  or  of  phenacetine  (gr.  x)  in  soda-water  may  afford   relief. 

Sodium  salicylate  is  a  remedy  preferred  by  Haig  in  as  large  doses  as 
those  in  which  it  is  given  for  rheumatism.  Haig's  views  of  the  com- 
mon etiology  of  gout  and  rheumatism  have  been  cited  (page  1000).  He 
claims  that  salicylic  acid  removes  the  biurates  as  soluble  salicylurate. 
Granular  kidneys  and  a  disordered  stomach  are  contraindications  for 
this  rcMnedy.  H.  C.  Wood  recommends  the  ammonium  ajnd  strontium 
salts  of  salicylic  acid  for  acute  cases  as  less  liable  to  upset  gastric  diges- 
tion. 

Piperaziiif  an  alkaloid  of  the  pyridine  group,  is  a  drug  which  has  met 
recently  with  some  favor  in  the  treatment  of  gout.     It  is  non-p(H800oat 
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uikI  non-irntutin^,  aiul  is^ivcii  in  dosos  of  15  pniins  three  times  a  day. 
lieiijg  very  deliijiicsecnt  it  Is  neeessiiry  to  preserdic  it  in  water.  It 
possesses  R*iiiarktd>]e  solvent  jwiwer  over  urates.  Given  internally,  it  is 
sjiid  to  lessi'n  urates  and  ini-rrase  urea  (Vofjt)  liy  pmnmltii};  oxidation 
and  tissue  flianf>;e.  It  is  sonu  wliat  slower  in  artinii  than  ettleliieiii^  but 
many  recent  writers  liave  sj>oken  iti  its  iavor  fS'i»wi'iinn|;er,  Biune,' and 
othcis).  J>ii'>rutlial  tiHiiHl  |iipem/iu  wouUl  jnt-vent  iji  animals  tin.'  de- 
velopmrut  ui*  jiijout  wliicli  may  be  produced  artiticially  by  clironiie-aeid 
injeetions.  Pi|«'r.izin  may  also  Iw  ajiplied  locally  by  means  of  lint 
dippKl  in  a  2  pereent.  aqueous  solution.  R.  W,  Wileox  *  lias  found  the 
internal  use  of  pipcrazin  nrueh  enlmnce'd  by  the  additiiin  of  phenocoll. 

Lif,'<itfin  i>  a  new  alkaloid  of  siunlar  stflvcnt  and  neutralizing  power 
with  pijK-ra/in,  but  stuid  to  In*  five  times  niorc  p<iwcrful  in  dissolving 
nrie-aeid  de[M>sits.  It  is  a  liygros<*opic  rt'ddi>b-white  soluble  powder, 
and  the  do?^e  should  be  from  1  to  5  grain>  in  twenty-fonr  hours.  It  is 
reconiniemled  by  E.  (Jravvitz^  of  lierlin.  Lycetol  i'i  a  similar  pre|i4ira- 
tinn,  being  a  deriviitive  of  pi|M'r<izin  (Wittzach  *). 

iuttntiua!  ft iif inept ir,s  may  lie  re<|iiire<l  if  there  is  nnieb  indigestion, 
though,  as  a  rule,  the  purgation  ami  the  use  of  eolchicnni,  which  slimu- 
hites  the  liver  ami  gives  green  stools,  accnmplisb  the  desired  result. 
Such  remedies  as  resorcin,  creasote,  or  sidtil  may  be  prescribed  in  these 
cases.  Sul[rhnr  has  l>een  highly  recommended  by  Lwart.  With  gaj*- 
tnilgia  and  in  myalgic  ami  neuralgic  tyjies  guaiaenm  has  proved  of 
service,  as  well  as  the  eitnniniu  eoal-tar  pro*luct>,  plunaeetine  and 
antijiyrinc. 

Cbiuty  patients  are  apt  to  be  ncrvtius  and  restless.  It  is  irksome  for 
them  to  keep  tpnet,  and  yet  the  least  jar  or  movement  ol'  tlie  aflV'cted 
joint  eansfjs  agony.  The  constant  sevei-e  pain  niaketi  the  temper  irritable, 
so  much  s«i  that  a  "fit  of  the  gout"  is  a  jx»pular  synonym  for  inisei- 
bility.  It  is  therefore  sitmetinus  necessary  to  give  a  hyp<Klermie  injec- 
tion of  morphine — j^r,  \  to  | — but  as  in  all  cases  of  rtvurrent  disease,  as 
well  as  fur  the  siK-cial  reus4»n  statrd  altovc  (|Mige  1014),  this  is  to  Ix' 
avoided  if  |M>ssiblc,  and  the  jnuient  should  not  be  allowed  to  know  what  is 
l^ven  him,  much  less  to  take  opium  in  any  form  himself.  The  restlessness 
may  l>e  relieved  by  ccHlcine — gr.  \  t.  i.  d. — and  by  mond  support  and 
Gnconnigement,  the  patient  being  assnrtHl  that  his  sufferings  will  smm 
yield  to  treatment. 

(4)  hhidh'  <ii\(l  Ihffjicnic  7Vfa/mc;i/.— Thrf)nghotit  the  stage  of  acute 
inflammation  it  is  necessary  to  keep  the  patient  upon  a  very  light  diet, 
the  basis  of  which  shouM  Ix*  chicken,  mutton,  or  beef  broth,  farinaceous 
gruels,  such  as  barley  <ir  arrowroot,  and  equal  parts  of  nnlk  and  Vichy, 
or  junket.  *^v  whey.  Milk  toast,  t<»asted  cnickers,  and  sof>-crH:»ked  eggs 
mav  be  allow<'d.  As  iKn'eniges,  weak  tea  4»r  e<)t!VM:*  and  kramiyss  may  be 
taken,  but  it  is  bc<t  to  withhold  all  alc<»h()lie  drinks.  It  is  most  de- 
sirable for  the  pitienl  to  drink  abumhuilly  «»f  flui<ls,  and  a«  the  fluid 
diet  above  mentioned  is  not  in  \i^\i  sutlieient,  a  daily  allo\STinee  of  3 
or  4  tinnblerfuls  of  water  or  of  some  ierat«il  water,  such  as  earlxmie 
water  or  A|H>llinaris,  must  Ik?  4Htleivd  besides. 

'  Riv,  lit  ThrnttHTiii.  Mfil,-rJnntrg.,  Paris,  Nov.  3,  1894. 
I  Sru-it,  Nov.  27.  1897. 


*  Therap.  MonntKkrift,  1895,  p.  3S7. 


*  I^thL  mni.   WiJcA.,  1894,  vol.  X3L  p,  7W. 
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As  the  acute  symptoms  subside  more  latitude  may  be  permitted,  and 
a  little  broiled  fresh  fish,  bread,  milk,  rice-pudding,  blknc-mange,  or 
baked  custard  may  be  eaten.  Afterward,  chicken,  a  chop  or  a  bit  of 
tender  steak  and  baked  potato  are  in  order,  but  the  patient  should  not 
eat  heartily  until  again  able  to  take  outdoor  exercise.  An  exclusive 
meat  diet  is  not  at  all  desirable ;  in  fact,  some  authorities  like  Alexander 
Haig  ^  recommend  vegetarianism  on  the  ground  that  meat  introduces 
uric  acid  into  the  body.  Haig's  reasoning  is  based  in  great  part  on 
experiments  made  upon  himself  while  a  victim  to  the  malady.  On  the 
contrary,  William  H.  Draper  of  New  York  has  taught  for  many  years 
that  gouty  patients  do  best  when  given  a  fair  proportion  of  proteid  food 
judiciously  combined  with  carbohydrates,  and  this  view  is  representative 
of  the  experience  of  others  whoi  have  seen  most  of  the  disease  as  it  is 
encountered  in  this  country. 

That  diet  is  therefore  best  which  is  not  too  monotonous,  and  from 
which  all  saccharine  food  and  alcohol  are  excluded.  The  eating  of  fiits 
should  also  be  restricted.  Elderly  patients  do  not  bear  well  a  too  sud- 
den and  radical  change  in  their  diet.  Farinaceous  food  if  not  too  much 
sweetened  is  usually  well  borne,  as  are  fresh  green  vegetables.  Authori- 
ties diifer  in  recommending  fruits.  Sir  Andrew  Clarke  prohibited  them. 
Usually  stewed  or  baked  apples  are  permissible,  and  a  little  sodium 
bicarbonate  may  be  added  in  lieu  of  sugar  in  cooking  any  fruit  which  is 
too  acid. 

When  the  patient  is  sufficiently  recovered  he  should  take  daily  morn- 
ing cold  baths  with  friction,  and  robust  subjects  are  benefitted  by  an 
occasional  Russian  bath.  Energetic  exercise  by  walking,  riding,  or 
driving  should  be  prescribed,  and  the  patient  should  live  as  much  as 
possible  an  outdoor  life,  for  lack  of  exercise  combined  with  overeating 
is  most  apt  to  bring  a  repetition  of  the  attack.  If  digestive  tonics  are 
needed,  stryclmine  or  nux  vomica  with  compound  tincture  of  cinchona 
are  among  the  best. 

CHRONIC  GOUT. 

Etiology. — The  general  etiology  of  gout  has  been  discussed  upon 
page  994. 

Chronic  gout  develops  in  one  of  two  ways — {a)  as  a  result  of  repeated 
acute  attacks ;  (6)  insidiously. 

(a)  Wlien  the  result  of  repeated  acute  attacks,  the  fits  appear  with 
increasing  frequency,  but  the  jmin  is  less,  the  swelling  and  oedema  are 
more  extensive  and  persistent,  often  lasting  for  weeks  or  months,  and 
the  redness  gives  place  to  pallor. 

{b)  When  insidious,  the  patient  may  acquire  considerable  local  de- 
formity of  the  joints,  without  ever  having  an  acute  attack.  Such  cases 
are  noted  particularly  among  the  aged  and  those  in  whom  the  disease  is 
hereditary. 

Symptoms. — The  symptoms  of  chronic  gout  vary  much  with  the 

constitution  of  the  patient.     The  fairly  robust  may  sustain   repeated 

attacks  of  acute  gout  for  twenty  or  thirty  years  without  ever  developing 

chronic  gout,  or  if  the  divsease  becomes  chronic  it  remains  comparatively 
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mild,  being  largely  confined  to  certain  joints  without  secondarj'  visceral 

du^turbanet's.  In  otliers  with  less  jiuwer  of  resistance  tbe  dis<>{iso  pro- 
gressi's  raiiidiv,  uikI  wttfiin  a  year  or  two  tliey  may  become  ana?niie  and 
debilitated  and  ri'Diain  permanently  invalidt-il  until  deatb  from  exbaiis- 
tion,  tt>xiemia,  ur  viscrral  eoinplieatiiniH  overtakes  tiiem. 

Looai  i^tfiHptomH. — In  a  typical  ease  tbe  progress  of  the  malady  is  as 
follows:  If  tbe  disease  bas  begun  in  ojie  gn-at  toe,  otber  joints  will 
stH»n  become  invulvcd.  Tbese  may  be  other  joints  of  the  same  ff»ot  or 
of  the  uppnsite  foot,  the  joints  of  the  ankle  and  kiires,  the  teTminal 
pbalanges  of  tiie  fingers,  and  sonjetimes  tbe  sbouKh-rs  or  elbows.  Kven 
tbe  spinal  artienlalions  have  been  known  to  l*e  arteetwl.  Many  joints 
may  be  simultaneously  involved  or  several  will  be  so,  while  otbei>i  pre- 
viously affected  may  remain  quiescent.  Whichever  joints  are  involvecl, 
tbe  pathological  pr<K'ess  and  sequence  is  practically  the  same  in  all. 
Tbe  disease  often  progresses  from  tbe  smaller  to  tbe  larger  j«»ints,  and 
tbe  several  joints  may  present  lesions  of  many  ditlVrent  degrees  of 
pathological  evi>lution.  Thus  one  joint  may  be  found  presenting  alt  the 
appeaninees  of  an  acute  attack  (iiage  1007),  another  will  exhibit  simply 
ewelling  anil  o'dema,  another  large  recent  concretions  and  tojibi,  while 
another  may  show  advanced  deformity  with  softening  and  sloughing 
over  the  concretions. 

Tiie  joints,  less  painful  than  in  tbe  acute  attack,  may  be  often  moved 
fivcly,and  in  advanced  cases,  especially  in  elderly  women,  distinct  crei>- 
itatiou  will  hv  obtained.  A  cracking  sound  may  he  heard  at  a  little 
distance  a.s  tbe  tingei-n  aiv  manipulated.  The  toes  and  fingers  are  much 
distorted,  In'ing  pressc<l  aside  l>y  aeeumidating  concretions  or  perma- 
nently bent  by  yiehling  to  least  resistance.  Tlie  finger-joints  may  he 
alternati'ly  flexed  and  extended.  Usually  tlie  swelling  is  ebiefiy  about 
tbe  artienlations,  and  is  moiv  ilitlnse  than  in  ibe  aente  form,  hut  some- 
times a  whole  finger  will  be  uniformly  thickened  and  stifll  The  tbund>- 
joints  are  singularly  exempt.  Topbi  accumulate  at  the  sides  of  the 
joints  and  in  neighborfug  fibrous  tissues.  They  also  apin^ar  in  remote 
eitnations,  as  the  lobe  of  the  ear,  where  it  is  very  common  to  find  im- 
bedded two  or  three  or  more  small  white  or  yeUow  masses  the  size  of 
small  shot  or  |>eas.  Tophi  are  also  foinul  along  the  sides  of  the  fingers, 
over  tendon  sheaths,  on  the  nose,  in  the  palms  of  the  hands,  and  on  the 
forearms.  The  topbi  even  about  the  joints  are  often  quite  movable, 
and  being  usually  painless  they  can  Ix'  oieked  up  lR»tween  the  fingers. 
The  ^kin  over  them  is  movabh',  thin,  and  shining,  but  is  not  reddened, 
neither  does  it  desqnanuite,  as  in  acute  gout.  The  snuillcr  tophi  may  feel 
smooth,  hut  the  larger  (uies  arc  often  very  rough,  and  nuiyap|K"ar  firmly 
imbedtled  and  hard,  like  osteophytes.  As  tbe  case  progn^sses  the  dc{M»sits 
in  and  about  a  joint  may  fuse,  Ix'come  exceedingly  large,  destroying  all 
tbe  joint  structure,  an<!  finally  find  their  way  througii  the  skin. 

There  is  an  old  joke  al>out  a  gouty  man  being  abU*  to  ehalk  a  billiaitl 
cue  with  bis  knuekle>,  and  in  s«)me  cas<'s  this  is  litendly  true.  I  have 
Been  a  subject  of  hereditary  g<Mit  with  a  < oneretiou  as  large  as  a  lemon, 
Btarting  from  the  great  ttH'-joint  ami  involving  much  of  the  doisimi  of 
the  foot  and  three  raetacarpo-pbalangtnd  articulations  of  the  lesser  toe.«*. 
The  mass  eroilnl  its  way  through  tbe  skin,  partly  softened,  and  so  far 
imiK'ded  locon»otion  that  tbe  patient  tinally  bad  it  succctesfuUy  removed 
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by  surgical  operation.  When  such  masses  soften,  fluctuation  may  be 
felt  beneath  tne  skin,  as  in  an  abscess,  and  if  incised,  they  dischai^gc  a 
pultaceous,  sanguineous,  or  creamy  material  with  a  gritty  feel,  and  com- 
posed chiefly  of  granules  and  crystalline  deposits  of  hi  urates.  Entire 
tophi  may  be  discharged  in  this  way,  leaving  a  stellate  cicatrix  (as  in  the 
palm),  or  a  portion  only  is  lost,  and  the  remaining  concretion  dries  and 
forms  a  focus  for  fresh  deposit  of  urates.  When  the  tophi  are  laige  the 
neighboring  veins  are  often  very  prominent.  It  occasionally  happens 
during  an  acute  exacerbation  that  a  tophus  is  absorbed,  to  be  deposited 
again  elsewhere  (see  page  1006). 

ConatitiUional  Symptoms. — The  subjects  of  chronic  gout  may  still 
show  periodicity  in  the  advance  of  the  symptoms,  but  if  they  have  acnte 
exacerbations,  they  react  less  and  less  promptly  and  completely,  anc' 
become  weak,  ansemic,  debilitated,  and  cachectic.  They  suffer  much 
from  anorexia,  constipation,  and  digestive  disturbances,  which  are  ag- 
gravated by  their  inability  to  exercise  freely,  and  sooner  or  later  thev 
become  bedridden,  either  from  helpless  deformity,  failing  nutrition,  or 
asthenia.  They  become  mentally  irritable  and  dull  and  are  often  som- 
nolent. The  disease  in  its  chronic  form  is  afebrile,  and  the  occurrence 
of  fever  either  belongs  to  an  acute  exacerbation  or  suggests  the  onset  of  a 
complication. 

Complications. — As  might  be  expected  in  so  chronic  and  severe  a 
disease,  the  complications  are  numerous  and  serious.  Some  appearances 
which  might  be  described  under  this  heading  are  of  such  common  occur- 
rence as  to  fairly  rank  as  symptoms,  and  have  been  so  described,  but  it 
is  an  unimportant  detail  in  which  aspect  they  are  regarded.  The  most 
serious  of  the  complications  are  those  affecting  the  vascular  and  renal 
systems.  Gouty  lesions  of  the  heart  and  kidneys,  or  bloodvessels  and 
kidneys  very  often  coexist  and  are  mutually  excitant,  so  that  it  may  be 
difficult  to  determine  which  organ  was  primarily  affected,  but  it  Ls  believed 
tliat  in  many  cases  the  kidneys  are  first  involved.  Arterio-sclerosis, 
cardiac  hypertrophy,  and  dilatation,  granular  contracted  kidney,  chronic 
gastritis,  chronic  asthma,  and  bronchitis,  cerebral  and  other  thromboses, 
sciatica,  various  eye  lesions  and  skin  diseases,  diabetes,  obesity,  chole- 
lithiasis, gnivel,  vesical  calculi,  etc.,  may  all  occur  in  different  cases. 

Pi«k;n<^sis. — The  prognosis  for  ultimate  recovery  is  distinctly  bad, 
but  with  careful  living  life  may  be  prolonged  for  many  years.  Much 
depends  upon  the  patient's  ability  to  take  care  of  himself  and  upon  his 
means  to  secure  proper  care  and  dietetic,  hygienic,  and  climatic  treat- 
ment. Naturally  in  the  hereditary  cases  the  prognosis  is  the  least  fevor- 
able. 

DiAGXOsrs. — As  Fagge^  said,  "If  a  single  deposit  of  urate  of  soda 
can  be  found,  it  settles  the  question." 

Tlic  only  two  diseases  with  which  chronic  gout  may  be  confounded 
are  chronic  rheumatism  and  rheumatoid  arthritis.  It  will  save  repeti- 
tion to  refer  the  differential  diagnosis  to  consideration  under  those  two 
headings  (see  page  988). 

The  majority  of  cases  are  easily  diagnosed  from  the  appearance  of 
the  joints  or  a  study  of  the  visceral  symptoms. 

Treatment. — The  general  indications  for  treatment  of  chronic  gout 

'  Printipl^s  and  Practice  of  Medicine,  vol.  ii.  p.  805. 
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are  to  promote  elimination  of  waste  from  the  ImkIv  by  increasing  the 
functional  activity  of  t!u'  t^km,  the  Ixiwels,  and  xUv  urine,  as  well  as  hy 
regulation  nf  the  <tiet  ami  cxrn'iH.*  antl  (►tlier  hygieni*'  measures.  If  the 
syniptoniw  are  tieeiiled,  or  if  tiie  g<»yty  tlejMisits  are  ujMin  \hv  increase,  it 
is  well  to  prescribe  wine  of  cnlchieiuii  (THx)autl  jHttassiuru  iiKlitle  (gr.  x), 
which  on  the  whole  prove  satV-r  and  more  eftieient  remetlies  than  any 
others  of  the  h>ng  list  which  havt-  been  rxuloitetl  fi>r  tlie  jmrpose,  sneli 
as  the  salicylates,  lieuzuatc.-,  guaiariitn,  >tiipljur,  etc.  TIte  ct>h'hicitni 
acts  as  a  clioliigogiie  and  vnsciilar  stnlativc,  lual  the  imlide  is  htlicve*!  to 
piYiniute  absorption  and  benelit  tissue-change  in  general.  The  treatment 
IS  eouttnued  for  two  or  three  weeks.  Larger  doses  are  usually  not  re- 
qnired,  especially  if  the  bowels  are  kept  active.  For  this  purpise  5  or 
10  grains  of  calomel  should  he  given  at  night,  two  or  three  times  a  week, 
followed  by  a  dj:  of  latter  water,  KtM'liellc  salts»  or  a  seidlitz  powder 
in  the  morning.  In  other  ca^^es  it  is  preferable  to  give  I'arlsbad  siilts 
3j   three  or  lour  times  a  day. 

Diiti'fiu'ff. — The  Ix-'st  tliuretic  for  these  cases  is  water,  but  most  per- 
sons, and  the  gouty  es]i**cially,  drink  less  than  they  need,  and  it  is  <fiffi- 
enlt  to  have  one's  dinvtions  obeyed  iti  this  nuittiT.  Well-to-do  pitients 
will  pay  large  simis  forbotth^d  miniTal  waters  bt^'ause  they  imagine  a 
8j)eeific  value,  which  it  must  be  owni-<l  consists  laigcly  in  the  attractive- 
ness of  the  label  or  the  elaboniteniss  of  the  chemist's  analysis  of  tlie 
ingredients,  and  if  they  will  not  drink  onlinary  water,  but  will  take  the 
titled  waters,  there  is  usually  no  harm  done.  There  are  \\\n  devices  to 
which  I  have  long  resorted  to  get  such  ]xitients  to  take  water  which  are 
in  cvimnion  use  by  others  :  one  is  to  rmlcr  a  5-gniiii  effervescing  taldct  of 
litliium  citrate  as  a  placebo  to  l)e  taken  in  a  tund>lcrful  of  water  three  or 
four  times  a  <lay  ;  the  other  is  In  order  a  tumblerful  of  hot  water  before 
each  meal  and  at  Ix'dtime.  Lilhiimi  has  Iwvn  much  extoOed  as  a  sol- 
vent of  uric  acid,  and  so  it  is  in  the  laboratory,  but  in  the  bloixl  it 
promptly  forms  an  insoluble  cninjRHind  with  smlium  phosphate,  which 
renders  it  of  little  or  no  value. 

The  sthenic  cas«'s  with  mui-b  aciility  are  luucfitcHl  by  taking  |K»tassium 
citmte  or  acetate  with  the  liicarbonale  thtrt-  times  daily  bef(»re  meals. 
These  n-mcdies  are  iisefid  for  their  antacid,  <iiuretie,  and  altenitive 
effects.  S<Mlium  and  magnesium  carbonates  are  also  emphived  with 
advantage. 

The  httuf/  tmitnuiif  CMnst>ts  niainlv  in  the  judicious  use  of  massage, 
either  alone  or  condiiued  with  a  stream  of  thermal  water,  as  ap[»Iic*tl  at 
Aix«  for  examjile,  passive  movements,  hot-air  ajtplication^  (s<'e  page  IMIO), 
and  the  application  tct  ti*c  aftected  joints  fmm  time  to  time  of  itKline  tinc- 
ture, turpentine  stu|ies,  coniponnd  eamplior  liniment.  A  useful  lotion  is 
pipcnizin  in  2  |>er  cent,  solution  api)licd  at  night  and  left  tmtil  morning 
in  contact  with  the  ji>int,  which  is  wnipjM'd  in  cotton  and  itilsilk.  Re- 
cently the  appiieation  of  ehctrolysis  to  the  concretions  in  the  joints  has 
seemed  productive  of  benefit  in  some  cases.  Surgiejd  it|M'i";ition  is  not 
to  be  thfiught  of,  except  in  most  extreme  cases  like  the  one  mentioned 
above  (page  1017),  for  it  is  rarely  successful  atul  often  prcxiuctive  "f 
tnnch  harm. 

Sutferers  from  <'hronie  gout  should  live  a  wholly  rational  life,  retiring 
early,  avoiding  siiniiuhints,  excessive  use  of  tobacco,  sexual  excesses, and 
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all  excitement.  If  alcoholic  stimulants  cannot  be  wholly  dispensed 
with,  owing  to  lone-continued  habituation  to  their  use,  or  to  the  special 
need  on  account  of  weakness,  the  best  form,  and  in  fact  the  onlj  fonn 
in  which  they  can  be  safely  employed,  is  that  of  much-diluted  whiskey 
(preferably  Scotch)  taken  with  meals. 

Spas. — Countless  European  spas  have  claimed  specific  virtue  in  the 
treatment  of  chronic  gout.  Those  patients  who  are  fairly  strong  or 
plethoric  do  best  at  the  sulphate  springs  of  Carlsbad,  Marienbad,  or 
Brides-les-Bains,  and  thase  having  acid  dyspepsia  improve  at  Vichy  or 
Vals.  Kissingen  and  Homburg  also  have  special  reputation  for  the 
relief  of  the  chronic  gastric  catarrh  of  these  cases,  and  Neuenahris  par- 
ticularly good.  Patients  suffering  from  gravel  or  stone  of  gouty  origin 
may  find  relief  in  the  diuretic  and  solvent  waters  of  Vittel  or  Contp6xe- 
ville.  In  England  many  cases  of  chronic  gout  are  benefited  at  Harrow- 
gate  and  Bath,  and  in  the  United  States  at  the  Hot  Spring  of  Virginia 
or  Arkansas,  or  the  sulphur  springs  of  Richfield  in  ]\ew  York,  and  of 
Glenwood  in  Colorado.  It  is  impossible  within  the  limits  of  this  work  to 
further  discuss  the  merits  of  all  the  mud  baths,  sand  baths,  and  other 
varieties  which  are  recommended  for  treatment.  While  not  denying  the 
local  benefit  to  be  derived  in  some  cases  from  alkaline  and  sulphur  baths, 
it  is  the  belief  of  the  writer  that  in  most  instances  the  improvement  is 
mainly  attributable  to  the  systematic  living,  careful  dieting,  good  air,  and 
freedom  from  cares  and  responsibilities,  which  are  obtained  at  the  noted 
spas,  rather  than  from  any  specific  properties  of  their  waters.  Many  of 
tne  waters  in  this  country  are  as  gocJl  chemically  as  those  of  foreign 
springs,  but  speaking  generally,  patients  derive  more  benefit  abroad  h^ 
cause  they  find  better  system  in  the  routine  of  the  spas,  and  more  diver- 
sion in  the  trip,  besides  having  the  added  benefit  of  the  double  sea 
voyage. 

The  mode  of  giving  the  baths  varies  much  at  different  health  resorts. 
In  general,  a  course  of  daily  baths  continued  for  three  weeks  is  sufficient. 
The  duration  of  eiich  bath  is  from  five  to  eight  minutes,  the  temperature 
varies  from  98°  to  106°  F.,  and  fully  half  an  hour's  rest  should  follow. 
Massage  is  often  given  with  advantag(^  in  connection  witli  the  bathing. 

Patients  who  are  much  enfeebled  or  whose  respiratory  mucous  mem- 
branes are  especially  irritable  do  well  when  possible  to  spend  their  win- 
ters in  a  warm  and  equable  climate,  such  as  that  of  Southern  California, 
Egypt,  or  Algiers. 

THE  GOUTY  DIATHESIS,   OR   *' GOUTINESS." 

Defixitiox. — This  diathesis,  called  also  "irregular  gout,"  "abar- 
ticular  gout,"  "  atypical  gout,"  "  latent  gout,"  "  the  gouty  vice,"  "  con- 
stitutional gout,"  "  masked  gout,"  etc.,  represents  the  underlying  con- 
dition of  the  system  which  is  inherited  by  those  who  come  of  gouty 
stock,  or  which  is  acquired  by  hon-v'wants  prior  to  the  characteristic 
arthritic  manifestations  of  the  disease.  "Suppressed,"  "  retrocedent," 
and  "  metastatic  "  gout  are  expressions  used  to  denote  cases  in  which 
visceral  or  vascular  symptoms  predominate,  the  joint  symptoms  for  a 
time  being  held  in  abeyance.  "  Goutiness "  is  the  term  adopted  by 
William  Ewart  to  describe  the  condition  under  discussion  in  his  classical 


THE  GOVTY  DIATHESLs,   OK  "GOUTINESS." 


1021 


^ 
N 


work  upon  ''  Gimt  ami  (Jfiutiiu-.-is/'  *  and  liis  viows  on  this  point  are  of 
s<>  much  vahie  that  tht-y  are  iu-Tt'with  cjuutoil  at  Itngtli  : 

"  Instead  «f  11  diathesis  which  needs  '  cmdicating/  we  cttnccive  of  a 
faulty  habit  [in  celhilar  activities]  slowly  aei|uirc<l,  whicJi  needs  re- 
placing hy  a  heaHhy  hahit,  the  growth  of  which  niii>t  aliso  be  slow. 
This  con.sideratiou  must  guide  our  treatment ;  it  also  ciiconrages  a 
U'lief  in  the  riirahilitif  of  f/oiiiim'^i<f  tluMigh  nut  t)f  the  lute  results  of 
articular  gout. 

*•  Ofjji't'tivfii/j  we  deal  with  two  .states — gttut  and  goutiness  ;  and  these 
name«  fairly  express  the  relations  and  the  differences  existing  between 
them.  One  state  may  never  pass  intu  tin-  ittlier.  More  commonly 
goutiness  inclines  almost  fatally  toward  declared  gout  ;  and,  with  lew 
exceptions,  those  once  attacked  with  declare<l  gout  lapse  sooner  or  later 
into  goutiness. 

"  'Goutiness^  is  applicable  to  all  the  conditions  in  which  the  contitl- 
tntiontil  chaw/r  is  mani/cjitt,  though  tieclared  gi>ut  may  )k*  altogether 
absent  or  present  cmly  at  long  intervals.  The  evidence  of  goutiness 
may  lie  partftf  dfucturai,  as  in  the  delicacy  of  the  tissues  of  those  who 
inherit  the  infection  ;  but  in  all  cases  it  is  also  functional,  and  is  made 
up  of  the  gouty  visceral  manifestations. 

**  The  Juiidhrmi  chanf/e,  as  it  alfects  the  juices,  is  abnormal  acidity; 
as  it  affects  the  tissues,  increa«ed  irritah'dify  and  lotrered  resistance^ 

*'  Indeed,  gmitiness  is  in  varying  degn»es  the  basis  of  all  articular 
gout,  hut  most   manifestly  of  that  which  is  inherit<Hl."* 

The  term  lithjcmic  diathesis,  ur  lithannia  as  it  was  originally  called 
by  Mim^hisfin,  is  us<'d  by  some  writers  as  synonymous  with  gouty 
diathesis,  but  this  is  somewhat  inaccurate,  as  lithremia  is  a  condition 
believcKl  by  Mun^hison  and  his  followers  to  be  primarily  due  to  func- 
tional he|Hitic  deningement  (alth«»ugh  even  this  is  denicil  by  IJouchanl) 
or  other  causes,  and  it  will  In?  se]»arately  described  iscc  page  1027). 

FnrtlH'rmoiv,  it  is  not  al)sobite]y  proven  that  '"  lithic  "  acid  or  uric 
acid  is  reallv  tire  cause  of  bthiasis,  whereas  it  is  known  to  be  one  of  the 
chief  agents  in  prmlucing  gout.  The  gouty  diathesis  may  therefore  be 
defined  as  the  antecedent  condition  of  <lefective  proteid  metabolism 
which  leads  to  gout  in  either  its  acute  or  chronic  form.  Persons  who 
inherit  this  peculiar  diathesis  may,  by  gmnl  fortune  or  gLKKl  care,  live  to 
a  rij>e  age  without  ever  being  the  victims  of  true  gout,  or  they  may  die 
of  the  complieatiitns  which  the  diatliesis  begets  before  arthritic  syn»|)- 
toms  have  had   time  to  develop. 

The  condition  of  latent  gout  is  dcclarfHl  by  \V,  H.  Dmper  and  F.  C*. 
Shattuck  to  Ik»  of  much  more  frequent  cx^currence  in  women  than  in 
men. 

Severe  and  sudden  attaeks  of  aetite  gout  are  now  far  lee?  prevalent 
even  in  its  home  in  England  than  a  genenitiou  ago,  and  they  seem  to  Ix' 
replaced  by  an  increase  in  the  number  of  cases  uf  goutiness  (Ewart''). 
This  fact  was  observtnl  some  years  ago  by  Miliier  Fothergill.* 

Goutiness  varies  greatlv  in  ty|>e  even  in  the  same  individual,  who 
may  exhibit  alternation  of"  symptoms,  now  manifest  chicHy  in  the  re- 
spiratory, now  ill  the  vascular,  or  now  in  the  digestive,  system. 


'  Ooui  and  Gaudncf^,  Liimloii,  isyO. 
•  Loe,  eit.,  p.  21. 


*Lm;  ciL,\*p.  310-312,314. 
*  6r<Mrf  in  itM  Protean  Form*. 
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Sympto>ls. —  Vascular  System. — One  of  the  earliest,  most  important, 
and  characteristic  symptoms  of  the  gouty  diathesis  is  arterio-scleroel'j, 
manifested  by  perceptible  thickening  of  the  arterial  walls  and  a  uni- 
formly high  arterial  tension.  Atheromatous  deposits  may  form  at  the 
root  of  the  aorta  or  u|)on  the  aortic  valve  cusps,  in  the  latter  case 
sometimes  giving  rise  to  a  bruit.  As  a  further  serious  outcome  of  this 
condition  aneurysm  may  develop,  and  cerebral  apoplexy  is  by  no  means 
rare.     Gouty  phlebitis  is  well  recognized. 

Secondary  hyijertrophy  of  the  left  ventricle  of  the  heart  is  produced 
by  the  arterio-sclerosis,  and  the  latter  process,  by  invading  the  coronary 
arteries,  may  interfere  with  the  nutrition  of  the  heart  and  lead  to  a  myo- 
carditis.    Pericarditis  is  not  common. 

"  Gout  of  the  heart,"  as  it  is  popularly  termed,  is  a  phrase  used  to 
describe  any  gouty  cardiac  complication,  but  particularly  such  conjoined 
symptoms  as  sudden  attacks  of  prsecordial  pain,  dyspncea,  syncope, 
vertigo,  cyanosis,  and  palpitation.  The  heart  sounds  become  distant  and 
the  pulse  is  very  feeble. 

In  a  mtient  under  my  observation  at  the  present  time  repeated 
attacks  of  vertigo  have  characterized  the  gouty  aiathesis  for  more  than 
three  years. 

More  or  less  anaemia  and  pallor  are  present  in  some  patients,  while 
others  are  distinctly  plethoric. 

Respiratory  System, — Three  varieties  of  pulmonary  disease  are  noted 
in  the  gouty  diathesis  :  (a)  asthma ;  {h)  emphysema  ;  (e)  repeated  obsti- 
nate attacks  of  bronchitis.  Elderly  persons  who  have  long  been  "  gouty  " 
are  exceedingly  apt  to  suffer  from  emphysema  with  frequent  asthmatic 
seizures. 

Sometimes  asthmatic  attacks  are  the  first  and  only  manifestations 
of  the  gouty  vice,  and  may  so  remain  for  years  before  the  development 
of  true  gout.  In  other  cases  the  youth  of  gouty  heritage  shows  marked 
irritability  of  the  mucous  membranes,  and  suffers  perhaps  from  gastro- 
intestinal catarrhs,  but  particularly  from  severe  and  protracted  attacks 
of  bronchial  catarrh,  which  yield  less  easily  than  usual  to  treatment.  In 
elderly  subjects  the  bronchitis  may  become  chronic.  Uric-acid  ciystals 
have  been  found  in  the  sputum  by  J.  W.  Moore  and  Grube. 

Pleurisy,  though  less  common,  is  sometimes  observed.  Epistaxis  oc- 
casionally arises.  Gouty  subjects  take  cold  easily,  and  attacks  of  cor\*za, 
laryngitis,  or  chronic  granular  pharyngitis  are  often  seen. 

Genii o-urinary  System. — Patients  having  the  gouty  diathesis  tend  to 
the  early  development  of  nephritis.  The  urine  may  be  at  first  high 
colored,  of  high  spcific  gravity,  loaded  with  urates  and  uric  and  oxalic 
acids,  and  somewhat  lessened  in  quantity,  but  later  it  becomes  more 
abundant,  pale,  and  contains  little  organic  matter.  Rendu  insists  upon 
the  |)ersistent  hyperacidity  of  gouty  urine.  Albumin  may  be  present  in 
moderate  quantity  together  with  hyaline  and  granular  casts.  The  sub- 
jects of  gouty  nephritis  are  apt  to  have  oedema,  general  anasarcsi,  much 
dyspnoea,  and  pulmonary  oedema,  and  they  may  die  in  ursemia. 

Others  have  "  showers  "  of  "  gravel  "  or  uric-acid  sediment  in  the 
urine,  and  renal  and  vesical  calculi,  though  less  common  than  might  be 
supposed,  are  sometimes  present.  Attacks  of  frequent  painful  micturition, 
haematuria,  and  even  non-infectious  urethritis  have  been  reported. 


yiATHESIS, 

'■&S$Bhirli\  aril]  ^I\Tn8iiriji  may  appear. 

Tlie  k'htit:k's  have  been  exceptiouully  the  Hc*ut  ofgouly  inHuitiiuation. 
Urethritis  is  not  Kire,  wliioli  KWtfiii  refers  to  prostatOrrhu-a.  IHsorders 
of  meiistrua{i(Hi  are  eomiTion,  siieti  us  lueimrrlingia,  am  well  as  various 
uterine  and  ovarian  aihnents,  'nvhirh  liave  been  a^e^betl  to  ginitine.ss  bv 
Mabboiix  of  Paris,  Rendu,  and  .itbcrs. 

TJte  XervouM  Si/Hfan. — G«nity  headaches  are  well  kjjnwn,  !(ieniie)*ania 
and  migminc  iH'ing  eonunoii  tornis.  They  oeeiir  throngli  a  variety  of 
cjinses.  Th(T  may  be  due  to  the  freqtient  attaeks  of  indigestion,  or  to 
the  liigli  arterial  tension,  A  patient  who  was  a  great  Kutt'en'r  from  lliem 
f<ir  y*'ar.s  I  was  al>le  to  reheve  only  by  tlieeonstnnt  empbiyment  of  niiro- 
giyeerine  t(*  rtMhtee  tlie  extremely  higli  tension  of  a  strnjigly  hereditary 
gouty  diathesis. 

Neuralgias  and  vague  siiooting  pains  ap|»ear  in  all  [jarts  of  the  IxMiy. 
Sciatica  is  eon»n»on,  Dartitig  jmins  in  varitMis  parts  of  the  ImkIv  and 
severe  eninips  in  the  legs,  soreness  of  nmseles,  luuil)ag<».  dvsa'sthesia  or 
jxine.Hthesia.  and  stillness  of  joints  nr  bursitis  may  he  (•••niplained  of  by 
middle-aged  ptitients.  The  heels  are  often  sore.  An  iraseilde  tenifxT 
is  eharaeterisiie,  but  it  belongs  more  |«irtieularly  to  the  acute  form  of 
gout  or  to  advaneed  degives  td'  chronic  gout.  Patients  may  suffer  from 
the  gouty  diathesis  (nr  even  from  ehronicgout  through  long  lives  and  yet 
retain  their  full  intellectual  vig«ir  until  the  end.  In  few  c^ses  com- 
paratively do  they  become  dull,  tliough  often  i-hurlisli.  The  <M'enrrenee 
of  apoplexy  has  been  relenvtl  t«t  as  imt  unex|KH*t<*«l  (page  1022),  and 
biisilar  menijigitis  is  f>f  very  mre  development.  Kwart  refers  to  ex- 
ceptional t'ornis  of  encephalopathy  ;  henuplegia,  aphasia,  and  convulsions 
may  be  of  gouty  <>ngin,  and  cerebral  throndmsis  nuiy  <KM'nr. 

The  condition  of  neuraslhenia,  so  ()revalent  in  parts  «d'  litis  eonntry 
at  the  ]U'esent  time,  esjM'eially  in  cro\vde<l  t*)ties,  where  the  bysth-  and 
excitement  of  nuKlern  life  readily  overtaxes  the  nervous  system,  some- 
times, no  doubt,  is  <»f  gtuity  origin.  H,  W.  Wilcox  '  expresM\s  the  opin- 
ion that  many  neurasthenic  cases  arc  cases  of  neurotii*  Iitha*mia. 

The  ilif/fdivr  tti/atntt  In  the  g<nity  is  apt  to  be  ilerangiHl,  althougl» 
some  patients  never  sutler  in  this  way.  An  aei<l  dys|R>psia  with  flatu- 
lency, heartburn,  and  sour  eruetati<tns  is  rather  eharael eristic  of  gout  in 
all  -its  forms.  Curi«nisly  s«»nie  ]»alients  are  relieved  of  their  <lysjN'psia 
by  an  intervening  Jit  uf  gout.  The  tongue  in  gouty  dys|it*psia  may  l>e 
in  the  comlition  of  glossitis  nu'gnins  or  leueoplakia.  It  is  eommouly 
red  and  thin.  In  a  woman  whom  I  have  lately  seen  it  was  so  deeply 
cracked,  fis><nre<l,  and  enxliHl  as  to  give  rise  to  great  jiain  and  thirst, 
makirjg  it  difficult  to  tnkv  enough   food  to  nuuntain  nutrition. 

Peridental  inflammation  or  gingivitis  nuiy  «M*eur.  The  uvula  is 
sometimes  enlargi'd,  and  aent<'  suppurative  tonsillitis  (quinsy)  may 
ap^war  in  ronnt^'tion  with  goutiness. 

St^vt-Tc  "  bilious'' headaches  ami  intense  gastralgia  may  recur  peri- 
o<lically  for  years.  C'hronii*  gjistritis  is  not  rare,  and  hejiatic  congcs- 
tiorj  with  henjorrhnlds  is  often  present.  Colitis  is  not  uneon»mon,  and 
some  pati*"ut>  suffer  gr«\'itly  frnm  violent  intestinal  e«>lic.  I  have  known 
four  sons  of  the  sauu*  family  wIimm-  father  <lied  e>f  chronic  gout,  an«l  who 
each  possessed  the  gouty  diathesis  in  marked  degree.     One  died  of  a 

^Mt(L  A«ir».  Nov.  27, 1H97. 
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gouty  kidney ;  a  second  was  a  great  sufferer  from  severe  bronchial 
catarrhs,  and  finally  died  of  pneumonia ;  the  third  had  intense  bronchial 
catarrhs — several  attacks  every  winter — ^and  sudden  seizures  of  purely 
intestinal  colic,  so  severe  as  to  momentarily  deprive  him  of  reason  ;  and 
the  fourth  is  abnormally  obese.  Cases  of  appendicitis  have  been  as- 
cribed to  goutiness,  but  there  is  little  if  any  foundation  for  belief  in 
such  etiology. 

General  Nutrition. — The  general  nutrition  of  those  having  the  gouty 
diathesis  may  or  may  not  suffer.  In  some  persons  almost  robust  vigor 
of  body  and  mind  is  retained  for  years,  while  others  are  always  ailing, 
are  thin  if  not  emaciated,  and  are  anaemic  and  sallow,  with  weak,  flabby 
muscles.  A  certain  proportion  of  patients  having  good  appetites,  fair 
digestion,  and  gluttonous  tastes,  and  being  disinclined  to  exercise,  tend, 
as  they  pass  middle  life,  to  rapidly  gain  in  weight,  and  passing  the 
limits  of  stoutness  acquire  extreme  obesity  (see  page  1035).  Their  bulk 
adds  to  their  inability  to  exercise,  their  weight  injures  their  gouty  joints, 
and  they  tend  to  acquire  glycosuria,  myocarditis,  and  other  serious  com- 
plications. 

Ihe  Skin, — The  skin,  which  in  tophaceous  gout  may  be  smooth  and 
possibly  atrophic,  is  often  harsh  and  dry  with  gouty  diathesis,  and  many 
patients  develop  patches  of  dry  scaly  eczema,  which  come  and  go  and 
are  easily  excitea  by  dietetic  errors  and  slight  modifications  in  the 
general  health.  Suard  has  found  urates  in  eczematous  serum.  Pruritus 
appears  in  various  parts  of  the  body,  sometimes  in  the  soles  of  the  feet, 
and  patients  complain  of  sensations  of  burning  in  the  feet  and  elsewhere, 
especially  at  night.  Itching  of  the  eyelids  may  be  troublesome.  Ery- 
thema, urticaria,  acne,  pityriasis,  boils,  carbuncles,  herpes,  and  exfoliative 
dermatitis  are  among  the  other  common  skin  lesions.  An  acrid  irri- 
tant perspiration  is  often  troublesome.  The  nails  exhibit  longitudinal 
strife  and  become  thin  and  brittle,  and  the  hair  is  apt  to  turn  gray  early 
in  life,  or  baldness  appears. 

T/ie  Eyes. — A  variety  of  eye  lesions  have  been  described  in  connec- 
tion with  gout  and  the  gouty  diathesis.  Of  these  iritis  and  glaucoma 
are  the  most  common,  conjunctivitis  being  present  less  often  than  in 
acute  rheumatism.  Other  lesions  noted  are  hemorrhagic  retinitis,  sup- 
purative panophthalmitis,  keratitis,  and  irido-choroiditis.  Charles  Sted- 
nian  Bull  ^  describes  a  variety  of  "  lesions  of  the  retinal  vessels,  retina, 
and  optic  nerves  associated  with  gout." 

PuoGNOSis. — The  prognosis  of  the  gouty  diathesis  depends  upon 
several  fiietorp.  In  cases  of  marked  heredity,  where  both  parents  have 
been  gouty,  or  where  the  disease  in  its  severer  forms  has  prevailed  through 
several  generations,  it  is  distinctly  bad  as  regards  ultimate  recoven-. 
Such  patients,  if  they  jmss  thirty  years  of  age,  are  apt  to  have  the  mani- 
festations of  goutiness  become  more  and  more  frequent  and  pronounced, 
and  being  prone  to  the  development  of  arterio-sclerosis  ami  the  small 
granular  kidney,  arc  apt  to  possess  enfeebled  resisting  power  against 
acute  infections,  the  inroads  of  alcoholism,  or  of  cardiac  and  hepatic  de- 
rangements, etc.  In  one  family  of  my  acquaintance,  both  parents  hav- 
ing been  great  sufferers  from  gout,  which  proved  fatal  before  they  reached 
fifty  years  of  age,  each  of  their  four  children  possessed  the  gouty  diath- 
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esis  to  an  extnionJiniiry  degree,  and  all  tlietl  IwtVKrt'  attaining  the  age 
of  thirly-fiv*^  years  :  tnw  in  an  ariite  attark  of  gout  wliifh  involvftl  the 
heart,  two  of  iira-rHia  from  guuty  kiitiiey,  and  the  other  from  an  attack 
of  gri|i|K'  prectnie*!  by   remarkably   high  arterial   tension. 

When  tJje  diathesis  is  aefjnired  murh  will  depend  npon  its  early 
reci»gnitioii  and  the  ability  and  willingness  of  the  patient  to  abandon 
once  for  all  those  habits  of  life  whieli  have  l>een  distinctly  sliown  to  V»eget 
it.  Jiy  leading  a  strietly  temperate  existence  in  every  application  of  the 
phrase,  sneh  patients  may  live  on  in  companitive  comfort  and  ssifety  for 
twenty  or  thirty  years  or  even  imm^  Ix'vond  nii<hlle  lili-,  bnt  having  onoe 
denHtnstnitcit  th*'ir  weakness  in  ttiis  direction,  they  can  never  alhnv  them- 
selves indiilgenees  without  gri'ut  risk  of  establishing  i»ermanent  juitho- 
logical  coiKlitioiis  in  the  kidneys,  vessels,  hciirt,  f>r  other  oigaus,  which 
may  cost  them  a  decade  or  two  of  life.  Thr  pnietiral  experience  of  large 
insurance  eonn»anies  is  a  goo<l  criterifin  of  sncli  eases,  and  bv  them  the 
gouty  are  always  classed  as  "  extra  hay.anlons  "  risks.  No  doutit  many 
persons  having  exceptional  vigorof  constitution  can  tolerate  the  continu- 
ance of  a  once-estabnshed  gouty  diathesis,  but  at  best  preniatnre  senility 
is  in  store  for  them. 

r*iAGNOSls. — The  diagn<>sis  of  the  gouty  diathesis  and  of  hidden 
or  latent  gout  nmst  hv  hugely  ba-jcd  upon  careful  inquiry  into  pt>ssible 
heredity,  ttie  habits  of  life  of  the  jwitient,  anfi  the  occurrence  of  previous 
attacks  of  the  acute  form  oi'  th*' disease.  In  all  case's  of  seveix'  and  pro- 
longed headache^  ncnndgia,  asthma,  repeated  oljstinate  «itarrhs  of  the 
respiratory  or  alimentary  mucous  membranes,  eczema,  arterio-sclcnM«is, 
or  '*gnivel,"  which  arc  not  to  l>eaccoun(c<l  for  u|>on  other  grounds,  the 
possibility  of  a  gouty  element  should  be  ean^fnlly  investigated  along 
the  lines  already  suggested  (see  Diagnosis  rtf  Acute  (lOUt,  fuige  U)l]). 

The  tli{ign«fsis  of  the  true  gouty  diathesis  front  litluemia  Avill  be  con- 
6idei*ed  under  the  latter  lieading  (page  H)20}- 

Treatment. — The  treatment  of  goutiness  ntust  lie  largely  hygienic 
and  dietetic.  Patients  in  fairly  gtKwl  health  are  nuich  better  oflf'  if  they 
let  medicines  severely  alone,  and  esjje'cially  the  nmmcrons  "  tonics  "  and 
cure-alls  which   their  friends  usually   press  upon  them. 

Exercise,  systi'inallc  and  vigorous  Itut  not  fatiguing,  should  be  studi- 
ously pnictise<l,  aiul  definite  rnlcs  should  be  laid  down  as  to  its  form  and 
durati<:>n  adajvted  to  each  case.  Bttxing.  rowing,  l>icycting,  horseback 
riding,  golf  phiying,  etc.  are  all  beneficial  at  tinu's,  the  thret-  former  for 
younger  subjects,  the  two  latter  estxMiially  for  those  jwist  middle  age.  It 
should  l»e  observed  that  more  good  is  often  got  from  five  or  t<'n  minutes 
of  brisk  walking  or  other  exercise  in  the  opmair  than  by  an  hour  or  tw<» 
of  idle  siunlering.  Patients  unable  to  take  active  exercise  shoidd  sjK'nd 
as  much  time  as  jxi.-sible  in  the  oj>cn  air  by  driving,  or  >itling  on  a 
verauila.  It  is  especially  desirable  to  avoid  taking  et>hl  after  exercise. 
Patients  should  dry  perspiration  carefully,  wear  woollen  underclothing, 
and  avoid  exposure  and  fatigue  of  all  kinds.  Keeping  the  skin  active 
by  thiily  cmd  bathing  and  vig<irous  friction,  an<l  the  bowels  active  by 
medicine,  massage,  dieting,  etc.,  are  furtlicr  undoubted  preventives  of 
**  taking  cold." 

Medicated  baths,  or  preferably  tlie  natural  mineral  spring  baths, 
prove  oi'  much  service  when  the  treatment  is  not  ovenlone.     This  sub- 
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ject  has  been  detailed  by  the  writer  under  the  Treatment  of  Chronic 
Gout,  page  1018,  and  the  rules  for  goutiness  should  be  the  same.  Often 
great  benefit  is  derived  from  a  fortnight's  sea-bathing  in  summer. 

IHd. — Much  can  be  done  for  goutiness  by  attention  to  diet.  The 
patient  should  be  warned  on  the  one  hand  against  overeating,  and  on  the 
other  against  following  for  too  long  time  a  diet  which,  like  the  "  meat 
and  hot  water  "  treatment,  is  so  impoverishing  as  to  dangerously  reduce 
his  strength.  Usually  three  meals  suffice,  and  these  should  be  taken  at 
regular  hours,  without  intervening  lunches,  and  patients  must  not  over- 
eat. Meat  of  any  kind  (excepting  pork),  game,  fowl,  or  fresh  fish  may 
be  eaten  once  or  twice  a  day.  E^s,  lean  bacon  or  ham,  oysters,  sweet- 
breads, may  be  taken  at  other  meals.  Oatmeal,  commeal,  hominy, 
wheatena,  or  cracked  wheat,  stale  bread ,  and  crackers  constitute  the 
most  desirable  cereal  foods.  For  vegetables  the  patient  may  eat  baked 
or  mashed  white  potatoes,  fresh  pease,  string  beans,  young  green  com, 
spinach,  cauliflower,  celery,  tomatoes,  onions,  and  such  fruits  as  apples, 
oranges,  or  grapes. 

Cream  cheese  or  good  American  cheese  furnishes  additional  proteid, 
like  the  legumes  and  coarser  cereals,  and  makes  it  unnecessary  to  eat 
very  largely  of  meat.  Soups  and  broths  are  allowed,  also  butter  in 
moderation,  tea  and  coffee,  and  desserts  may  consist  of  custards,  gelatine- 
preparations,  such  as  blanc-mange,  wine,  jelly,  etc. 

To  be  avoided  are  rich  foods  of  all  sorts,  pastry,  cake,  sweets,  grid- 
dle cakes,  pickles,  vinegar,  spices,  curry,  fried  foods,  sausages,  etc. 

Alkaline  mineral  waters,  such  as  Vichy  or  plain  water  should  be 
drunk  freely  liefore  meals  and  at  bedtime.  Alcohol  is  usually  unneces- 
sary. A  good  claret  or  dilute  whiskey  and  water  are  the  only  forms  in 
which  it  is  permissible  when  needed.  Malt  liquors  of  all  sorts  are 
forbidden. 

(The  reader  should  also  consult  the  section  upon  the  Diet  in  Lith»- 
mia,  page  1030.) 

When  anaemia  is  present  in  neurasthenic  cases  or  others  in  which 
nervous  symptoms  predominate,  iron,  Fowler's  solution,  and  cod-liver 
oil  are  all  beneficial.  Tincture  of  nux  vomica  (TTlv)  with  a  drachm  of 
some  simple  bitter,  such  as  tincture  of  gentian  or  compound  tincture 
of  cinchona,  should  be  given  before  meals  in  cases  of  feeble  digestion. 
Many  patients,  especially  those  who  suffer  from  gastric  catarrh,  consti- 
pation, and  high  vascular  tension,  are  benefited  by  Carlsbad  salts,  or  by 
taking  .^j  of  sodium  sulphate  in  half  a  tumblerful  of  hot  water  two  or 
three  times  a  day  (or  in  smaller  dose  if  this  proves  too  laxative),  an  hour 
or  so  before  meals.  Continued  or  violent  catharsis  is  alike  unnecessary 
and  undesirable,  but  a  daily  free  evacuation  of  the  bowels  should  be  in- 
sisted upon,  and  an  occasional  mercurial  cathartic  may  be  needed  for 
])lethoric  cases.  If  arterial  tension  remains  persistently  high,  an  effort 
should  be  made  to  reduce  it  by  nitroglycerine,  gr.  -j-J^  every  three  hours, 
or  5  grains  of  chloral  hydrate  three  or  four  times  a  day.  I  have  had 
patients  continue  the  use  of  nitroglycerine  for  two  or  three  years  almost 
continuously  with  advantage,  their  symptoms,  such  as  high  tension, 
headache,  nausea,  and  diminished  urine,  recurring  whenever  it  was 
temporarily  omitted. 


LITHiEMIA. 

By  W.  oilman  THOMPSON,  M.  D. 


Synonyms  and  Definitiox, — "Lithremta"  is  a  somewhat  vague 
phrase.  Tlie  derivatioD  of  the  wnrd  implies  the  presence  of  tilhie  {L  e, 
uric)  acid  In  the  hhxxl  in  excess.  Litliuria,  or  excess  of  lithic  acid  m 
the  urine,  is  sometimes  used  synnnymoiisly,  and  so  is  the  |)lirase  lithic 
acid  <liuthcsis,  hv  wliich  is  meant  a  morbid  tendcncv  toward  the  aceu- 
nuilation  of  exa'ssive  uric  acid  in  tlie  blood  and  secretions  of  the  hiKly, 
thereby  developing  a  peculiar  complex  of  gymptoms.  Un^-an'ida^mia 
and  iiriciemia  are  also  employed  as  synonyms.  Of  late  years  the  word 
litha*niia  Itus  been  made  to  include  a  great  variety  of  conditions  from 
neurasthenia,  to  biliousness,  renal  calculi,  and  gout^  and  there  is  some 
doubt  in  the  mind  of  the  writer  as  to  the  desirability  of  retaining  the 
phrase  and  insisting  upon  a  special  litlueniic  iliathesis.'  Many  of  the 
nervous  and  other  symptoms  heix'tofure  attributed  to  excessive  accumula- 
tion of  uric  acid  in  the  system  have  been  lately  shown  to  ofcur  cpiite 
indcjx'ndently  oi'  it,  ancl  on  the  otlier  hand,  such  accumulation  may 
form  aside  from  the  production  of  typical  symptoms. 

Etiolckjy. — Whatever  view  one  nray  take  of  the  pathology  of 
litha-mia,  any  one  who  sees  much  of  a  certain  class  of  patients,  prin- 
cipsdly  living  in  our  laiyer  cities  (jf  the  Ntvrth  and  West,  who  are  over- 
worked! or  who  live  in  a  whirl  of  s<»cial  excitement,  and  who  eat  too 
much  fo<>d,  drink  t<wi  little  fluid,  and  exercise  little  or  none,  must  admit 
that  these  causes  tend  to  prwluce  a  fairly  typical  group  of  symptoms 
different  from  biliousness,  and  which,  fc»r  lack  of  a  l>etter  luime,  are 
calK*d  Iitha?mia.  I  have  come  to  reganl  mental  strain,  worry,  and 
anxiety  as  altogether  the  most  pi^tent  influence  in  producing  these 
symptoms.  When  the  business  crisis  is  successfully  adjusted,  or  the 
domestic  ilifficulty  is  suitably  overconte,  or  the  strain  of  caring  for  ill- 
ness in  another  is  passc<b  lu>\v  often  the  lithjemic  symptoms  disjipj>cjir 
of  their  own  accord,  and  the  jwiticut  rebounds  to  gotwi  health  again. 

Exces.nive  intlulgence  ut  the  table,  es]KMially  in  nitrogenous  food, 
with  a  disprt>portiou  of  cereals  and  fresh  vegetables,  is  another  cause. 
In  some  persons  excessive  use  of  tobacco  and  abu,se  of  alcohcvl  se<'m  to  be 
excitant  causes,  although  the  conditinn  is  ufti*u  observed  among  women 
to  whom  the.Kc  statements  du  not  aijjtiy. 

Ilt'rwlity  is  |)rubal)ly  not  without  influence  in  nuuiy  cases. 

Climate,  if  cold,  favors  the  development  of  lithtemia.  Many 
patients  are  worse  during  the  winter  months.     Cohl,  by  less<'ning  the 

*  So  hifrb  nn  authority  us  Striimpell  doe»  not  give  the  subject  tteparate  coaiiideniiion 
in  the  Ia»t  edition  of  his  text<book. 
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cutaneous  circulation  and  checking  {)erspi ration,  seems  to  exert  some 
influence. 

A  neurotic  teniiierament,  such  as  is  very  often  met  with  in  this 
country,  especially  among  overworked  or  overexcited  city  residents,  Ls 
an  important  factor.  Such  persons  often  resort  to  stimulants  of- various 
kinds  to  tide  themselves  over  emergencies,  and  this  makes  matters 
rapidly  worse. 

Patholcxjy. — Murchison,  who  coined  the  term  lithsemia,  applied 
it  to  a  form  of  functional  disorder  of  the  liver  whereby  proteid  meta- 
bolism was  impaired,  but  his  original  conception  of  the  condition  has 
been  expanded  by  subsequent  writers  to  cover  a  far  wider  field.  It  is 
definitely  known  that  lithsemia  is  not  only  often  present  as  an  antece- 
dent of  gout,  but  uric  acid  is  found  in  exceas  in  the  blood  in  leucaemia, 
pneumonia,  some  varieties  of  nephritis,  various  neurofies,  and  other 
diseases,  besides  being  greatly  influenced  by  animal  diet.  Nor  is  it 
certain  that  the  liver  is  primarily  deranged,  or  that  uric  acid  is  the  sole 
agent  which  produces  the  symptoms.  Other  substances  may  act  in 
combination  with  it  or  independently  to  produce  like  results.  Oxaluria 
is  often  associated  with  litheemia  and  lithuria,  and  various  other  excre- 
mentitous  products  as  well  as  ptomaines  may  be  present.  Da  Costa,  in 
calling  attention  to  these  facts,  defines  lithtemia  broadly  as  a  "  morbid 
state  where  the  income  of  nutriment  is  in  excess  of  the  output  of  waste," 
and  in  common  with  Savory,  Shoemaker,  Osier,'  and  others,  attributes 
the  origin  of  much  of  the  trouble  to  defective  oxidation.  Others  lay 
more  stress  upon  defective  elimination,  but  both  conditions  are  often 
combined  in  such  manner  that  it  is  difficult  to  determine  the  relative 
share  of  responsibility,  or  which  condition  was  the  first  to  operate. 
Again,  there  is  the  question  of  overproduction  of  uric  acid,  but  this 
view  has  met  with  less  favor  except  in  the  sense  that  the  blood  being 
supplie<l  with  excessive  proteid  food,  more  uric  acid  becomes  appan'nt 
only  because  less  urea  is  formed  than  would  represent  all  the  proteid 
food  waste.  Bouchard  is  one  of  the  chief  opponents  of  the  original 
Murchison  theory,  and  maintains  that  the  liver  is  not  at  all  responsible 
for  the  condition  of  lithsemia. 

A  large  part  of  the  pathology  of  lithsemia  is  related  to  the  etiology 
of  gout  and  goutiness  (in  fact,  lithsemia  has  been  called  "  American 
gout"),  and  under  those  headings  the  writer  has  already  fully  discussed 
the  prevalent  theories  of  uric-acid  formation,  deposition,  and  elimination. 
(See  Pathogenesis  of  Gout,  pages  999-1003  ;  Uric  Acid  Theory',  page 
999;  Urine  in  Acute  Gout,  pages  1009,  1010;  Uric  Acid,  page  1010; 
Symptoms  of  Goutiness,  pages  1022-1024.)  It  is  not  intended  to  imply 
that  the  uric-acid  and  gouty  diatheses  arc  identical,  as  will  be  appreciated 
by  referring  to  the  above  sections,  for,  as  William  Ewart  *  writes,  "  The 
two  diatheses,  though  they  largely  overlap,  cannot  be  fused  into  one. 
They  are  both  distinct  and  well  constituted  diatheses."  Perhaps  the 
best  proof  of  this  is  the  fact  that  in  some  diseases  as,  for  example, 
leuciemia,  a  considerable  excess  of  uric  acid  may  be  constantly  present 
without  producing  a  single  symptom  of  gout,  or,  for  that  matter,  of  the 
lithiemic  state. 

Pathological  Anatomy. — In  addition  to  the  lessened  alkalinity 

1  Practice  of  Medicine,  p.  736.  '  QwU  and  Oimlmtm,  p.  9. 
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nC  tlir  UlfMTfl  and  the  possible  increa«»  of  iirie  acid  therein,  the  character- 
istic rhaiifjcs  developed  hy  ]ir<*loi)j;e<i  lithieniia  arc  sch-roscs  (renal, 
vascular,  and  hepatic)  and  hn-allzcd  inllaninuUioris,  chiefly  in  the  serous 
mcnd)rancs — the  synuviuj  (ileum,  etc. 

It  is  hclieved  that  the  nric  acid  or  some  toxin  irritates  the  capillaricr., 
cjiusing  their  contniction,  thci-eliy  niisin^  arterial  tension,  and  hv  this 
t\vi>f(ild  toxic  and  ni«M'lianie:d  irritation  ol'  the  arterioles  arten<»-scierosis 
is  developed.  This  in  torn  leads  to  cardiac  liy|KM*trophy  am!  t«»  i'nrther 
se^lerotie  clian^es  in  the  kidney  (chronic  interstitial  nephritis  of  sclen)tic 
type)  and  vascnlar  cirrhi^sis  of  ihe  liver  (.Strrnn|K'lI).' 

Symptoms. — The  chief  symptoms  are  exem[)iified  in  the  nervoiw 
and  (li^cstive  systems.  In  addition,  the  cirenlalion,  skin,  and  penito- 
nrinary  system  may  he  more  or  less  affected. 

Many  va^iie  nervous  sympt«ims  are  eoniplain<'d  i>i\  snch  as  more  or 
less  vertigo,  tinnitus  anrinni,  h<'hetude,  insonirjia,  restlessness,  hurning 
sensations  in  the  palms  or  soles,  Hnshing  of  the  face,  hemicrania,  or 
diffuse  frontal  or  basilar  licadaehe,  darting  }»ains  in  the  extremities  f>r 
elsewherp.     Hypochondriasis  is  ver\*  common. 

There  is  more  or  less  pastrointestinal  disorder.  The  app-titc  is 
absent  or  capricions,  the  tongue  is  coated,  or  suntetimes  red  and  drv. 
Tliirst  atid  a  metallic  taste  in  the  mouth  are  complained  of.  Delayed 
gastric  digestion  causes  pyrosis,  hiccough,  sensations  of  weight  and 
oppression  in  the  epigastrinm,  nn<l  sometimes  nansca  or  vomiting. 
There  nuiy  be  genuine  gastralgia.  Flatulence  is  annoying,  and  the 
bowels  are  constipated,  or  irregular  tIark-colore<l  offensive  frothy  stools 
art'  niissed.  There  may  be  hejiatic  tcud<'rness  on  pressure.  Hemor- 
rhoids are  often  [»n'sciit.  Pal|)itatton  from  riatulenee  (Mvnrs  either  an 
lionr  or  two  after  meal>  or  at  irregular  tim<'s.  A  jialient  now  nrah'r 
observation  has  been  for  some  weeks  regularly  a\vak<'ncd  by  it  at  night. 
The  arterial  tension  is  usually  incivased.  Varieuse  veins  are  l^c^metimes 
developed. 

l*rnritus,  rrzema,  urticaria,  and  lichen  are  quite  common. 

The  nrine  oClitha^mia  may  l>e  normal,  hut  it  is  more  often  somewliat 
typiral  of  the  |H'rverteiI  proteid  rnetnbolism,  when  it  has  the  following 
churaeteristies :  great  acidity,  Iiigh  specific  gravity  (1U2JS-1():]:2),  a 
dark,  dull-red  color,  a  tendency  to  iIe]iosit  on  cooling  a  heavy,  "brick- 
dust  "  sediment  composed  of  uric-acid  crystals,  but  largely  of  acid 
stwlium  <|nadriurntcs.  Temponiry  albuminuria  is  <x"casionally  present. 
The  passage  of  urine  may  cause  burning  jKiin  in   the   nretlim. 

Anilers  emplia.sizes  *'  the  lir<Kid  clinical  fact  that  the  urethral  an<l 
genital  mucous  membranes  often  become  inflame<l  on  slight  prnvcw-ation, 
prmliicing  urethritis,  cystitis,  orchitis,  epididymitis,  vaginitis,  endorae- 
tritis.     These  conditions  resist  treatment  obstinately.*** 

Otlu'r  patients  present  the  clinical  picture  of  neurasthenia  (see  pages 
55G,  06 1).  Th(y  heeomc  amende  ana  sutler  much  from  languor  and 
muscular  and  mental   fatigue. 

DiAfJNosTs,- — The  diagnosis  can  nsmdly  he  made  u|xin  discovering 
any  ei>nsiderablc  numlx-r  of  the  above-dewribeil  symptoms.  The  main 
ilittieulty  lies  in  dekTmining  whether  or  not  cases  are  of  gouty  origin. 
Careful  intpiiry  should  be  made  in  regan!  to  possible  gouty  inheritance, 

»  Trrt-hmk  of  .\hdicittf;  p.  9S7,  »  }*,wiiee  of  MftUcin,,  1897,  p.  401. 
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and  the  patient  should  be  examined  for  tophi  or  di8tort«d  joints.  A 
history  of  an  acute  attack  of  gout  with  localized  symptoms  may  be  ob- 
tainable. It  must  be  admitted  that  many  cases  of  severity  so  closely 
resemble  goutiness,  or  so  merge  into  that  condition,  that  diagnosis  is  im- 
possible (see  Symptoms  of  Goutiness,  page  1022). 

"  Biliousnesa  "  is  accompanied  by  more  pronounced  gastro-intestinal 
disturbance,  or  by  a  symptom  climax  ending  in  bilious  vomiting.  la 
this  condition  the  stools  are  light-colored,  the  urine  often  shows  traces 
of  bile  pigment,  the  liver  is  oflen  somewhat  enlarged  and  tender,  and 
a  slight  jaundice  or  a  muddy  complexion  is  common.  None  of  these 
symptoms  are  typical  of  lithsemia. 

Prognosis. — The  prognosis  is  good,  provided  the  patient  is  able  to 
change  his  habits  of  life  and  is  willing  to  carry  out  the  treatment.  Othei^ 
wise,  more  grave  conditions  may  follow  after  a  few  years,  such  as  arterio- 
sclerosis or  chronic  interstitial  nephritis. 

Treatment  is  usually  satisfactory,  although  some  cases  prove  veiy 
obstinate.     The  best  results  are  obtainable  from  diet  and  other  hygiene. 

Did. — When  the  lithsemic  symptoms  become  acute,  it  is  neoessaiy 
to  simplify  the  diet  by  reducing  the  total  quantity  of  food  eaten,  and 
especially  that  of  meat.  I  am  accustomed,  for  a  few  days  at  least,  to 
withhold  meat  altogether,  putting  the  patient  upon  a  diet  of  cereals 
(oatmeal,  hominy,  wheatena,  etc.,  macaroni,  rice,  and  bread),  fresh  green 
vegetables  (string  beans,  celery,  asparagus,  spinach,  lettuce,  etc.),  and 
fruits  (oranges,  apples,  etoX  liater,  meat  is  allowed  once  a  day,  eg^ 
crisp  bacon,  fresh  fish,  shellfish,  sweetbread,  etc.  being  substituted  tor 
it  at  other  meals.  It  is  neither  necessary  nor  desirable  to  enforce  strict 
and  continued  vegetarianism.  Many  lithsemic  patients  are  anaemic  or 
neurasthenic  and  need  meat  in  some  form,  but  a  large  number  of  them 
bring  on  the  condition  originally  by  eating  more  nitrogenous  food  than 
they  need  or  can  digest,  and  then  they  drink  so  little  fluid  and  take  so 
little  exercise  that  they  fail  to  eliminate  the  waste,  and  a  drachm  or  so 
of  proteid  residue  accumulated  each  day,  in  a  few  weeks  makes  a  very 
considerable  bulk  of  irritant  material  in  the  system.  Large  quantities 
of  plain  water  or  of  aerated  waters  must  be  taken  each  day,  preferably 
on  first  rising,  an  hour  before  meals,  and  upon  retiring.  Six  or  eight 
tumblerfuls  may  be  taken  daily  with  advantage,  but  the  patient  mhII 
usually  require  some  urging  to  do  this,  and  it  should  be  explained  to  him 
that  his  system  needs  a  good  "  flushing."  Under  this  simple  treatment 
of  reducing  proteid  income  and  increasing  the  output  of  w^aste — for 
more  water  in  the  urine  usually  means  more  solid  matter  as  well — the 
patient  promptly  improves,  arterial  tension  becomes  reduced,  the  head- 
ache and  neuralgic  pains  abate,  and  digestion  becomes  natural. 

Eating  of  sugars  and  sweets  of  every  kind  must  be  temporarily  forbid- 
den, and  cheese,  fats,  cream,  butter,  etc.  must  be  taken  sparingly.  This  is 
the  practice  at  Carlsbad  also,  and  it  materially  lessens  the  work  of  the  liver, 
besides  reducing  the  acid  (lactic,  butyric,  etc.)  fermentation  in  the  stomach. 

As  a  guide  to  dietetic  measures,  it  is  well  to  test  with  litmus  the 
acidity  of  the  urine  when  voided,  and  to  aim  at  rendering  it  temporarily 
neutral  or  even  slightly  alkaline.  This  can  be  done  by  the  adaptation 
of  food  and  drink  above  suggested.  Animal  food,  except  milk,  has  a 
tendency  to  make  the  urine  acid,  whereas  milk  and  vegetable  food  favor 
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alinity.  In  refoivnce  to  the  litlnc  arid  diathe.'^ls  in  eliiltlrni,  Futher- 
gill  wrutf  ttiat  *'  li-aii  meat,  raw  nifjit  minced,  mid  iK-t'l"  tea  are  so  miu-h 
ptji^^oii.'*  P<']>toiiiziiig  such  fomls  makea  matters  even  worse,  for  the 
dys[>e]>sia  uf  lithieinia  is  in  \mrt  a  conservative  prm'ess,  cheeking  tliges- 
tion  andidiesorutiun,  whereas  predigestetl  ftmds  are  iniieli  moix' promptly 
conveyed  to  the  ovtrbiirtlcned  liver  or  overluade*!  blLKtd.  It  is  not 
meajit  to  imply  that  a  meat  diet  is  the  i^(>le  caii.se  of  htluemia,  for  the 
race8  of  men  (Eskimos,  some  eastern  tribes,  ami  ot Iters)  who  Hve  iijKin 
meat  exclusively  do  not  suffer  from  this  condition,  and  in  soun-  patients 
fermenting  sweety  will  be  equally  harmful  ;  but  itcertaiidy  nuikes  worse 
an  acute  attack.  Some  litha>niic  patients  can  never  tolerate  much  meat 
in  hot  weather,  although  they  cau  do  so  at  other  seasons. 

In  severe  cases,  with  much  digestive,  circulatory,  or  nervous  disturl)- 
ance,  it  is  sometimes  best  to  prescribe  a  diet  of  two  or  two  au<l  a  half 
quarts  of  milk  daily  for  two  or  three  days,  with  nothing  else  except  water. 
It  is  a  good  nde  ti>  forbid  in  toto  all  *'  made  dishes,"  twice-ctxtki-d  meats, 
highly-seasoned  IcmkIs,  fried  fLMxls,  wuices,  rich  gravies,  pickles,  and  con- 
diments. Coffee  and  tea  should  lie  taken  in  great  mcMleration  only,  and 
ouite  dilute.  Between  the  more  acute  attacks  it  is  undesindjle  to  restrict 
the  dietar}'  too  much,  *>r  patients  will  lose  appetite  and  strength,  and 
unintelligent  cooking  in  many  cases  does  far  more  harm  than  the  nature 
of  the  food  itself. 

An  exception  to  the  use  of  fats  is  to  be  made  in  the  case  of  strumous 
or  nichitic  children  after  three  or  five  vears  of  age.  They  often  need 
butter,  cream»  ctMl-liver  oil,  etc.,  and  farinaceous  porridge  or  pudding, 
but  should  not  be  tentjiteil  with  sweets. 

Alcohol  is  not  needed.  For  a  further  Cfuisideratiou  of  die  snlijects 
of  beverages,  the  treatment  at  spas,  and  general  hygienic  tivatment  the 
reader  is  referi*ed  to  the  article  upon  Goutiness,  |K«ge  1025.  Habitual 
smokers  do  well  to  stop  the  use  of  tobacco  entirely  until  they  recover. 

Ilyyienic  tnemmres  consist  in  the  prescription  of  abundant  exercise, 
out-door  life,  sea-bathing  or  baths  at  the  alkaline  sptis  for  robust 
piitients.  Tlie  more  auicmic,  or  those  sufJering  from  neurasthenia,  may 
require  a  period  of  rest  in  bed  at  the  beginning  of  treatment,  with 
a  mitk  diet,  massage,  and  striet  mental  as  well  as  physical  rest.  loiter, 
a  change  of  climate  and  scene  is  usually  curative.  A  stui  voyage  is 
excellent,  or  a  brief  r(^sid(*nce  among  the  moimtains.  The  nature  of  the 
climate  is  often  of  less  im|Mirta!ice  than  the  fact  that  the  change  diverts 
tlie  patient's  mind  ironi  cares  and  worries. 

jfi'tfii'itmi  (renimeut  is  usually  of  minor  ini|M>rtance,  and  is  chiefly 
<'onfined  to  diuretics  and  laxatives.  Sodium  |ihospliate  and  salicylic 
acid  are  highly  recommended  for  their  res|iective  action  U|»on  the  liver 
and  in  promoting  the  excretion  of  urea  (Haig),  but  the  much  vaunted 
lithium  pre jia rations,  **  lithia  waters,"  etc.  are  useless  except  in  so  far  as 
they  make  the  patient  take  tluid.  Podophyllin,  cascara  and  calomel  are 
all  f>ccasi(>nally  of  value. 

Temporary'  relief  from  the  headache  and  neuralgias  is  often  obtained 
by  phenacctine.  An  excellent  combination  is  phenacetine  gr.  iij,  sidol 
and  caffeine  aa  gr.  ij,  to  be  given  in  capsules  three  or  four  times  a  day. 
Nux  vomica  is  always  a  good  tonic,  and  if  the  nutrition  is  pcKjr,  gr.  ^ 
of  arsenious  acid  with  gr.  -^^  of  str>'chniue  may  be  given  t.  i.  a. 
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outness, 

is  a  coiMlirion  olianicUTizt^l  by  excessive  dp|Kisit  of  fat  in  nnmy  parts 
of  the  IxhIv,  witli  eoimciitu^ut  enornifuis  iririva!^'  in  lKMly-\V4'ijflit.  It  \s 
regarded  |>rinKirily  tLs  ji  fnrin  of  ilisonlorcd  nutrition  (*:lll^«^^l  l*y  ilie  exces- 
sive consmnption  of  foiMl  in  ^rinTal  or  the  disproportimuil  rtiiisTiinption 
of  certiiin  fhisses  of  IVkkI-,  wliieli  is  not  eoiuiterbahiiiL'tMl  by  complete 
oxidation  and  climinution.     Ol«'sity  may  he  eitlier  inlicnte<l  or  acquire<l. 

It  U  inipossiblo  Ut  set  a  bmit  by  weitjbt  at  whii-li  ordinary  stoutness 
merjjes  into  ultnormal  ol>esity,  as  lam-li  depends  npon  llic  hcijjiil  of  tlie 
in<lividuab  die  relative  development  of  the.  bones  auti  naiseles,  etc.  For 
an  averaij;*'  man  of  a  [leijxht  id*  '»  feet  H  iiichf-s,  u  \vei<»:ht  of  Ifj.")  [Kunids 
may  l>e  considered  normal,  and  l\()  or  40  or  even -"►Oadibtional  p«innds 
may  Ixj  carried  withont  inectnvenieiiiH^  by  much  taller  men.  A  weiglit 
above  this — f.  *:  a  tot^d  of  2tM)  pounds  and  more  miglit  well  eonstitiite 
obesity,  altbotitrh  ff>r  a  man  of  lai'jsje  frame  and  of  height  alwive  G  feet, 
22'>  (>onn<ls  may  not,  be  tuirly  classed  as  olx-sity.  A  patient  of  ndne 
who  is  G  fet-t  (J  inches  tall  carries  a  wciijlit  of  2.*J'>  (wnnids  easily,  with- 
out the  stij^htest  ap|)eamnce  4if  oliesity.  A  weight  i>f  .'JOO  poimd>  i.s 
almost  always  a  grave  condition  i>f  oliesity  (alThonfih  I  know  a  man 
wei^binjo:  .'^'^^>  pi>unds  who  is  ipiit*'  a^rile  and  even  dances  well),  and  one 
of  40f>  pimids  t>r  more  usually  renders  the  individual  almo>t  helpless 
anfl  beyi>nd  the  pi>';sibility  itf  cure.  The  famons  Daniel  Lambert,  at 
twenty-three  years  of  ajje,  weigheil  41?^  pounds,  and  eventually  attained, 
it  is  said,  to  a  wei^riit  of  7;5!l  ponnd'^  ( Jlnclvworth).  A  youth  is  at  present 
beinu  exhibltiMl  iu  New  York  who  weighs  712  |Mjunds  and  luis  a  g^irth 
of  J»2  inches. 

Since  the  earliest  historic  times  obesity  has  Ix^en  associated  in  the 
vulj^ir  miiul  with  plenty,  and  witli  ideas  of  sclf-indnlirenee,  as  i-xcmpli- 
fii^I  in  mytholosj^y,  in  the  iniat^es  of  Haeelms  and  of  many  oriental  pnls, 
bodi  male  and  female.  Eiryptain  women  etdtivate  eorptdeney,  and 
ainoti|r  certain  savage  tribes  <»besity  is  retjanhnl  as  a  most  desiralde  at- 
tainment, which  they  .seek  by  s[H*eia!  mcnles  (»f  feeding,  ami  its  |>oss<'ssion 
in  exagjire rated  fnrm  is  tn(tki'<l  npon  with  reven'nee.  Among  the  Hot- 
tentots, ft»r  exauj}>h%  the  excessive  development  of  fat  in  certain  |mrts 
of  the  IkkIv,  as  the  Imttocks  and  breasts,  is  held  in  ^|>ecial  ailnuration. 

EtioIv<k}V. — Sr.v, — Obesity  may  at!e<'t  either  sex,  but  is  more  com- 
mon in  women  than  in  men — in  nearly  the  j>rop<rirtion  of  ten  to  rme. 
In  women  it  oceui's  principally  after  the  mcnoptiuse,  und  \-  much  <lreaded 
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by  them  as  they  approach  the  climacteric.     It  may,  however,  appear 
much  earlier. 

Age. — Obesity,  when  inherited,  may  develop  earlier  than  the  acquired 
form,  and  obesity  in  childhood  or  youth  must  be  regarded  as  hereditaiy. 
The  children  of  obese  parents  may  become  quite  stout  soon  after  their 
second  dentition,  and  so  remain  until  the  period  of  puberty,  when  they 
may  become  excessively  corpulent,  although  their  bodies  are  not  un- 
wieldy. Examples  of  early  development  of  hereditary  obesity  will 
be  cited  on  mge  1035. 

Acquirea  obesity  does  not  always  become  marked  in  either  sex  until 
the  fifth  decade  of  life.  At  this  time,  as  pointed  out  in  the  case  of  gout 
(page  995),  the  disproportion  between  exercise  and  eating  is  often  most 
pronounced.  Exercise  is  much  less  cultivated  than  in  earlier  years, 
while  the  appetite  still  remains  undiminished,  and  increasing  affluence 
often  proviacs  luxuries  of  the  table  and  permits  habits  of  ease  which  are 
highly  conducive  to  corpulency. 

Obesity  is  not  common  in  old  age.  The  tendencies  which  lead  to  it 
are  usually  ojierative  before  sixty  years  of  age,  if  at  all ;  and  as  excessive 
obesity  lessens  the  resisting  powers  of  the  body  toward  disease,  the 
octogenarian  is  rarely  corpulent,  and  the  nonogenarian  is  never  so. 

Oertel '  points  out  the  curious  changes  which  the  disposition  of  fat  un- 
dergoes with  advancing  years.  Infants  who  present  inherited  obesity  may 
become  relatively  less  corpulent  during  early  childhood,  re-exhibit  the 
tendency  at  puberty  (especially  if  females),  lose  it  again,  and  re-develop  it 
after  the  menopause  or  in  middle  life.  In  the  newborn  the  omentum, 
mesentery,  and  subcutaneous  cellular  tissue  contain  but  little  fat,  and 
this  remains  true  while  the  child  is  growing  in  height.  In  middle  life, 
however,  fat  elects  these  situations  especially,  and,  as  old  age  approaches, 
it  disappears  only  from  the  skin,  remaining  much  longer  in  the  common 
sites  ot  internal  accumulation  (see  page  1040). 

Climate  possesses  doubtful  influence  upon  the  development  of  obes- 
ity if  the  many  other  factors  are  eliminated.  Europeans  living  in  hot 
climates,  such  as  that  of  India,  which  encourage  inertia,  may,  if  well 
fed,  become  stouter,  yet  the  Hindoos  are  much  more  prone  to  obesity 
than  Mohammedans  living  in  the  same  climate.  In  colder  climates 
exercise  is  more  indulged  in,  and  oxidation  is  believed  to  be  more  ac- 
tive, and  obesity  is  less  easily  developed,  although  a  conspicuous  adi- 
posity is  not  incompatible  with  extreme  cold.  Dr.  Frcnlerick  C<x>k  of  the 
Peary  Arctic  expedition  told  me  that  the  most  northern  of  all  Eskimos 
have  an  exceedingly  well-developed  subcutaneous  adipose  layer.  This  he 
noticed  particularly  upon  cutting  through  the  skin  in  the  performance 
of  some  minor  surgical  operations.  In  several  Eskimos  whom  Lieuten- 
ant Peary  lately  brought  to  this  country,  four  of  whom  I  had  an  oppor- 
tunity to  examine  in  Bellcvue  Hospital,  this  was  a  very  noticeable 
feature,  all  the  bony  outlines  being  very  smoothly  covered  by  integu- 
ment much  more  uniformly  fat  than  is  usual  in  the  Caucasian  race. 
Some  of  the  most  northern  Eskimos  become  almost  corjnilent,  and  yet 
their  diet  consists  exclusively  of  fats  and  proteids,  their  only  vegetable 
food  being  lichens  occasionally  taken  from  the  stomach  of  a  deer  that 
has  licked  them  off  the  rocks. 

^  Twentieth  Century  Practice  of  MedievMy  vol.  ii.  p.  637. 
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Some  importance  must  he  attached  to  the  fact  that  in  hot  climates 
there  ir?  lesi?  demand  tor  fat  eonibiistion  to  maintain  the  body  heat,  and 
this  eireumjstaiice  may  jrromute  its  stomge  in  the  tissues. 

Sviwm. — The  seasiju  i<t'  the  yejir  has  ntt  detinite  eiVert  npctn  obesity. 
Many  persons  gsiin  \vi>i^ht  in  sninnuT  and  Imsc^  it  in  winter,  maintaining 
an  average  erinilibriuni,  but  with  mhers  the  exact  rever>»e  fjcenrs.  As 
.sneli  jK-rstms  pass  middle  lite  tliey  may  fail  to  lose  in  one  season  all  that 
they  gained  in  another,  and  in  this  way  go  on  increasing  their  fat  de- 
|Hisit  from  year  to  year.  Many  of  the  eases  in  which  season  a|ij)arently 
plays  stime  jjart  are  really  more  influenee<l  by  the  variation^  in  diet, 
exercise,  uv  occn|Kition  which  are  incident  to  different  times  of  year 
than  they  are  by  the  season  itself. 

Race. — It  cannot  Iw  said  that  race  exerts  any  very  definite  pnxlis- 
posing  inflnence  njwn  ohesity  when  other  factors  such  as  genera)  [iros- 
perity  and  mode  iif  life  are  eliminated.  Laziness,  indolence,  abundant 
fo<j«K  and  life  in  hot  climutps  will  alfcct  tJie  different  trilK's  and  races  of 
man  in  tfiis  regard  more  than  the  inHnence  of  race  itself.  Obesity  is  in 
this  ctuuitry  somewhat  more  common  among  middlc-nginl  Hrbrew 
women  and  Germans.  Negroes  are  prtnic  to  it  when  well  ted  and  not 
overworked,  j^Missibly  because  they  exercise  comiKimtively  little  restraint 
over  tlirir  natnnd  appetites. 

The  ty[U(*al  AmiTi4-'an  has  very  little  tendency  to  obesity  (alt hongh 
ordinary  stt Hit ness  is  common  eniMigh),  and  t lie  exaggerated  eases  of  it 
fcHHid  in  this  country  are  usually  among  those  of  foreign  birth  or 
|Kirentiige. 

Hvrrfiiii/. — The  tendency  to  obesity  is  nndonbtedly  tnmsmitted, 
althongh  the  diseased  condition  may  not  develop  until  middle  life. 
Among  the  oi)ese  fidly  50  percent.  jm>ssoss  this  heredity  (()<'rtcl).  The 
inheritance  in  some  cases  may  become  manifest  in  early  cbildhmiHl,  even 
in  infancy,  and  it  is  somewhat  more  pronounced  in  the  female  sex. 
Oertcl  '  of  Munich  report.s  the  ease  of  a  girl  of  7  years  who  weighed 
124  lbs,,  and  refers  to  notable  cases  recorded  by  others,  as,  for  example, 
a  boy  of  o  years,  weighing  isy  lbs.  (Weinberger),  a  Hindoo  child  of  10 
y«irs  weiglung  2f>*>  lbs.  (Don);  a  girl  of  4  years  weighing  l.'J7  lbs.;  a 
boy  of  15  months  weighing  .S5  lbs.  (Harkhaus4-n) ;  and  a  new-horn  infant 
weighing  over  18  lbs.  (Wcvlf).  Similar  phenomena  of  hereditary  tran.s- 
mission  uf  obesity  havt;  IxH'n  noted  by  brtx^ders  of  domestic  animab, 
especially  swine.  Young  infants,  wrongly  fed  u\wu  prepaivd  starchy 
foods,  often  become  extremely  stout,  a  condition  which  should  not  Ije 
mistaken  for  hereditary  obesity  as  it  disappears  as  they  grow  older  and 
rweive  proper  diet. 

Temprt'ftmmt  is  not  without  influence  upon  obesity.  The  nervous, 
active,  high-strung  orgjinization  is  rarely  one  which  tends  to  store  up 
fat,  whereas  the  lazy,  indolent,  phlegmatic  tem|>eniment  distinctly  favors 
the  prtK'css. 

frOfU  is  perhaps  mttre  often  than  any  other  disease  associate*!  with 
obesity,  and  children  of  gouty  pjircntage  may  show  a  ilecided  tendency 
to  obesity  in  adolescence.  In  such  cases  obesity  may  be  thf  only  mani- 
festation of  goutiness,  or  true  gout  may  be  later  associated  with  it,  the 
olK'sity  usnally  developing  first. 

'  TmtUUlh  0:)Uuiy  Ptactiec  of  Medicine,  vol.  u.  p.  633. 
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Glycomiria  is  of  very  common  occurrence  among  the  obese  if  past 
forty  years  of  age,  and  in  such  cases  a  considerable  amount  of  sugar  may 
be  tolerated  in  the  urine  without  the  appearance  of  symptoms  of  true 
diabetes  mellitua.  Moderate  glycosuria  in  a  man  past  fifty  years  of  age 
who  is  obese  may  not  prove  harmful,  and  some  clinicians  go  so  far  as 
to  regard  its  appearance  as  somewhat  conservative  in  that  it  may  alarm 
the  patient  into  following  more  closely  those  dietetic  principles  which 
are  alike  beneficial  to  the  two  conditions.  I  have  recently  seen  a 
patient,  a  man  sixty  years  of  age,  who  weighed  310  lbs.,  and  who  had  6 
per  cent,  of  sugar  in  the  urine.  He  had  the  early  symptoms  of  loco- 
motor ataxia,  tubercular  consolidation  of  the  apex  of  the  right  lung,  and 
with  occasional  haemoptysis,  yet  he  had  none  of  the  symptoms  of  dia- 
betes except  the  glycosuria,  and  compl^ned  chiefly  of  pulmonary  hemor- 
rhage and  a  slightly  ataxic  gait.     He  was  fairly  strong  and  able  to  work. 

Many  theories  have  been  advanced  to  explain  the  coincidence  of 
glycosuria  and  obesity,  but  as  the  real  nature  of  diabetes  is  as  yet  imper- 
fectly understood,  none  are  satisfactory.  Van  Noorden  believes  that 
in  cases  of  " diabetogenous  obesity"  (which  others  term  "lipogenous") 
the  excess  of  sugar  present  in  the  blood  fails  of  elimination  and  is 
stored  as  fat  among  the  tissues.  Thus  the  diabetes  must  have  preceded 
the  obesity.  Further  discussion  of  this  topic  has  been  given  by  Coleman 
in  the  article  upon  Diabetes  (Vol.  III.,  p.  836). 

A  recent  theory  of  Kisch  is  that  the  muscles  of  the  obese  become 
too  overburdened  by  fat  accumulation  to  (^rry'on  their  normal  function 
of  glycogen  consumption,  and  hence  diabetes  results. 

The  triple  combination  of  gout  or  goutiness,  diabetes  (or  glycosuria), 
and  obesity  is  often  recognized.  R.  Schmitz,*  in  an  analysis  of  600 
diabetics,  found  35  of  this  type. 

Anannin  of  advanced  grade  by  reducing  oxidation  processes  some- 
times leads  to  obesity.  Cnlorotic  girls  are  often  stout,  and  very  anaemic 
women  who  suffer  much  from  languor  and  inability  to  take  ordinary 
exercise  may  accumulate  excessive  fat. 

Various  other  diseases  either  predispose  to  obesity  or  are  oflentimes 
associated  with  it.  Recovery  from  severe  and  protracted  illness,  such 
as  neurasthenia,  enteric  fever,  or  pneumonia,  will  sometimes  cause 
patients  who  were  previously  always  thin  to  gain  weight  with  such  rapid- 
ity that  it  becomes  cumbersome  within  six  months.  I  have  recently 
seen  such  an  event  follow  puerperal  septicaemia  in  a  young  woman 
of  twenty-six  years.  A  full  mercurial  course  given  in  treatment  of 
syphilis  may  develop  obesity.  The  exhaustion  which  in  some  women 
succeeds  the  bearing  of  several  children  in  too  rapid  succession  often 
leaves  them  in  a  neurasthenic  state,  which  after  a  long  period  of  slow 
reaction  may  be  followed  by  corpulency. 

Aecphalic  monsters  are  often  born  obese,  and  cretinous  dwarfs  are 
often  corpulent  (see  Starr's  illustrations  of  Cretinism,  Vol.  III.,  pp. 
695,  696,  and  Plate  I.).  The  same  holds  good  in  many  cases  of  myx- 
cedema  and  among  scrofulous  and  rachitic  children. 

Excessive  anaemia  and  hemorrhage  are  sometimes  precursors  of 
obesity,  whereas  on  the  contrary  in  wasting  diseases,  such  as  carcinoma, 
fat  is  lost  early. 

^  Lancet,  Nov,  4,  1882. 
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Injuria ^  such  as  fraftiires  whirh  an*  of  a  moiv  or  les.s  ptTmanently 
4ii.sal)1iii(9r  iKitiire,  so  an  t<»  cut  .sliort  a  ram-r  of  activo  oxi-nnHc,  will 
strongly  favor  ttie  development  of  eorptilency  in  out'  utherwine  dispiHed 
U>  it.  I  liave  seen  a  natimilly  ntoiit  man  of  forty  beeomt'  obese  after 
fraeturiri^  both  jwitelhe,  wliieb  aeeideiit  jvstrieted  him  to  sedeutury  life. 
A  con^nital  elub-foot  may  similarly  favor  the  early  development  of 
heredit:iry  (»lwsity. 

("itfitndioH  is  sometimes  a  factor  in  pnMliieing  ol»e!^ity.  It  is  well 
known  that  t"»istmted  animals  of  all  sorts  ^row  lartjtT  and  stotiter  than 
the  rniojwrated  male.  The  eliief  illustration  of  this  enrioiis  jihysiological 
phenomenon  is  found  in  tlie  eunuebs  of  the  oriental  bart^nis^  who  are 
proverbially  obest",  but  it  should  be  observed  that  they  are  also  well  fed 
and  live  very  indolent  lives.  Removal  of  lM>th  ovaries  from  woman 
does  not  neeessj\rily  lead  tooln'sity  ;  it  may  even  prevent  it  by  improving 
the  general  health  anil  enabling  the  jKttient  to  take  more  exereise. 
<rlaveeke'  states  that  42  per  ernt.  of  women  in  whom  the  menojKiuse 
has  been  artifieially  indiiei-d  lu'cntne  oI>ese.  In  sueh  statistics,  Imwever, 
the  dilHeidty  is  apparent  of  establishing  any  detinitc  limit  at  which  oln'sity 
begins,  and  a  stoutness  which  is  natural  to  tbt-  individual  may  follow 
any  oiHration  ndieving  a  ehronie  malady,  although  it  may  never  have 
Iwen  attaine<l  iH^fore,  Kxci-ssive  obesity  is  certainly  not  so  eimmion  as 
this  jwreeutage  wouhl  imply.  Sterility  in  women  consetpu'nt  upon 
rhronie  but  noii-nialignant  uterine  or  ovarian  disease  is  sometimes,  but 
not  always,  folhmed  by  obesity  as  is  the  natund  menojiause,  and  religious 
male  celibates,  if  well  i'vd  and  indolent,  are  apt  to  grow  corpulent. 

Overi'afhiff  is  a  far  mt>re  common  fault  than  excessive  drinking,  and 
is  undoubtedly  an  all-im|)nrtant  factor  in  producing  obesity.  Olx-siiy 
never  tU'velo]>s  upon  a  starvation  dii't.  Yet  nuiny  subjects  of  this 
nududy  dimy  that  thi-y  eat  too  npM'h,  anti  wlien  the  conditiiui  is  once 
established  it  may  l)e  still  nuiintained  upon  a  somewluit  frugid  diet.  In 
»<uch  eases,  however,  npim  careful  investigation  it  will  usually  be  found 
that  the  et.tmmon  dietetic  error  has  existe^l  at  an  earlier  |K^rio<l  or  else 
there  is  a  strong  hcreilitury  clement  present.  Sir  Henry  Thompson  has 
emphasized  the  fact  that  whereas  overeating  in  the  tirst  lialf  of  lii'c  may 
be  relieved  by  iHn^asional  "  Inlious  "  attacks  wliich  enable  the  bmly  to 
t^st  otr  accumulate4t  waste,  later  "  the  unemployed  material  may  be 
relegated  in  the  form  of  fat  ti>  be  stoixnl  on  the  external  surface  of  the 
bmly,  or  be  picked  among  the  internal  organs,  and  thus  he  or  she  may 
become  cor]>ulent  and  heavy.*' ^ 

"When  the  growth  of  tiie  bixly  has  been  eompletetl,  ther**  follows  a 
periiKl  of  approximate  eipiilibrium^  lasting  through  tw<t  or  th ree  deejulcs, 
in  which  the  waste  of  any  excessive  quantity  of  foml  ciiten  is  still  readily 
eliminated  tli rough  the  emunclories,  kept  active  bv  exereise  and  work. 
After  middle  :ige  activity  is  considerably  diniinislied,  while  the  habit 
of  fully  satisfying  a  vigonvus  ap|X'tite  may  be  continueil,  resulting  in 
the  crmsumptitjn  nl'  a  much  larger  amount  of  foml  than  is  n^<|uire(l  for 
maintaining  the  vital  futietions.  It  is  exlremely  dilHcull  for  ]>ersons 
who  led  in  robust  health  and  whose  mental  is  proportionately  gn»ater 
than  their  physical  activity  to  realize  that  they  not  only  nnjuirt*  less 
fiMwl  than  they  did  ten,  lifteen,  or  twenty  years  e;irlier  in  life,  but  that 

'  Arch,  fur  (tiftiftlid.,  xxxv.  i.  *  Diri  in  RdntioH  to  Ayt  and  Aetitity,  p.  2ft. 
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eating  as  they  do  may  be  productive  of  positive  harm  by  overloading 
the  excretory  organs.  It  is  for  this  reason  that  many  persons  aocumii- 
late  excessive  weight  after  reaching  a  certain  advanced  period  of  life." ' 

In  conclusion y  it  must  be  empliasized  that  larg;e  eating  does  not  of 
itself  produce  obesity,  for  many  persons  of  spare  nabit  eat  more  than 
the  obese,  and  although  they  endeavor  to  gain  weight  by  eating  the  so- 
called  fat-producing  foods,  from  some  opposite  perversion  of  nutrition, 
often  of  nervous  origin,  they  remain  lean  all  their  lives.  Moreover, 
there  are  those  who  accumulate  fat  abnormally  despite  the  absence  of 
any  discoverable  faults  in  either  eating  or  drinking.  Such  cases  are 
hereditary  or  else  the  patients  suffer  from  defective  processes  of  oxida- 
tion and  elimination. 

Improper  Diet. — The  dietetic  error  quite  often  may  not  consist  in 
taking  food  which  is  excessive  in  aggregate  bulk,  but  consists  rather  in 
an  ill-balanced  dietary  in  which  certain  classes  of  foods  wrongly  pre- 
dominate. In  this  connection  Bauer  writes  :  "The  fat  stored  up  in  the 
body  acts  in  like  manner  with  the  fat  contained  in  the  food,  since  it 
likewise  lessens  the  waste  of  tissue  and  secondarily  the  oxidation.  Thus, 
we  understand  why  abstinence  can  be  longer  borne  by  organisms  rich  in 
fat  than  by  those  poorly  furnished  with  it,  the  former  consuming  less  of 
the  albumin  of  their  organs.  The  stock  of  fat  stored  up  in  the  body  is, 
moreover,  the  cause  why  corpulent  individuals  frequently  continue  to 
gain  in  bulk,  although  they  are  not  in  the  habit  of  indulging  in  food 
immoderately. 

"  If  an  increase  of  albumin  be  desired  without  a  considerable  addi- 
tion to  the  store  of  fat,  a  liberal  allowance  of  albumin  with  relatively 
small  quantities  of  carbohydrates  must  be  provided.  If,  on  the  other 
hand,  a  substantial  addition  to  the  fat  appear  desirable,  the  food  must 
contain  less  albumin  and  more  carbohydrates,  with  a  fair  proportion 
of  fats." 

Liel)ig  first  showeil  clearly  that  the  carbohydrate  foods,  starches, 
and  suj^irs  are  the  chief  fat  producers  in  the  body,  rather  than  fat  itself. 
Pettenkofer  and  Voit  then  demonstrated  that  decomposition  of  proteid 
food  resulted  finally  in  fat  formation,  and  claimed  that  the  action  of  the 
carbohydrates  was  indirect,  or,  in  other  words,  carbohydrates,  by  their 
complete  and  ready  conversion  into  carbon  dioxide  and  water,  spare  the 
fat  of  f(Kxl  and  the  fat  produced  by  proteid  food  from  complete  combus- 
tion and  allow  it  to  accumulate  within  the  body.  Further  recent  ex- 
perimental evidence  proves,  however,  that  the  carbohydrates  are  also 
capable  of  directly  producing  fats,  and  the  conclusion  is  reached  that  all 
three  classes  of  focxl — proteids,  fats,  and  carbohydrates — are  capable  of 
forming  fat,  while  it  is  an  undoubted  clinical  fact  that  the  carbohydrates, 
if  allowed  to  predominate  in  any  dietary,  will  favor  corpulency.'  These 
facts  are  of  obvious  importance  in  directing  the  diet  of  the  obese,  and 
the  modern  dietetic  regimens  which  are  often  most  successful  are  based 
not  upon  the  total  exclusion  of  any  one  of  these  three  primitive  clai«es 
of  foods,  but  their  judicious  combination  in  proper  proportions.  (See 
the  section  ujwn  Treatment,  page  1046.) 

Alcohol. — The  constant  use  of  alcohol,  even  in  moderation,  favors 
obesity  in  some  persons,  and  its  excessive  consumption,  when  it  does 
1 W.  Gilman  Thompson :  Practical  Dietdia,  1898,  p.  599. 
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not  wholly  disordor  the  digestive  organs,  <>r  ctiuse  rirrhotic  clmnjE^s,  is. 
often  prcKluetive  ttf  tlie  same  eondition.  This  a)>plies  partieuhirly  to  the 
fermented  malt  liquors,  lieiivy  beers,  porter,  ale^  and  stoyt,  Malstera 
and  beer  brewers  are  jiroverliially  stout.  Kieli  siigar-hnlen  wines,  port, 
sherry,  madeira,  etc.,  Imve  the  same  tendeney  if  habitually  drunk,  tmd 
iei  souie  |>ersons  wliiskey-flriukijig  [uxnlisj^ises  t«i  obesity.  Al<'ohol  ahine 
may  not  have  this  elleet,  l>ut  its  eond>iuatioii  with  overeating  in  thi' hon- 
vivenr  is  particularly  disastrous;  and  the  various  malt  liipiors  drunk  to 
excess  add  so  mueh  dextrine,  maltose,  and  other  fat-fonning  enrbohy- 
drates  with  the  aleohcd,  that  even  tliose  whose  fK?cnj>ations  ro([inre  much 
exercise  are  nnable  to  completely  oxidize  all  their  ing(\<ta.' 

Dejieh'nt  Oxldaiion  atul  Khmindtioa. — For  a  complete  discussion  of 
the  pi-otdems  of  fat  metamorphosis  ami  detieient  oxidation  and  climiua- 
tion  with  consequent  aivumulatiou  of  i\nm\  |ircMluets,  reference  nuist  l)e 
had  to  such  adminible  works  iijion  physiological  chemistry  as  those  of 
Gamgee,^  Bungi%^  and  Halliburton.*  It  ciin  only  be  observe<l  here,  in 
connection  with  the  clinical  aspect  of  the  subject,  that  lack  of  ilue  exor- 
cise, too  prolonged  rest  and  sleep,  entire  freedom  from  <'ares,  res|M)nsi- 
bilities,  or  excitements  of  every  kind,  alt  distinctly  promote  the  rapid 
development  of  obesity  in  those  in  whom  other  conditions  are  favontble, 
such  as  those  of  diet,  heredity,  etc. 

The  lack  of  exercise  fails  to  excite  deep  hreatliing  and  active  oxida- 
tion and  lessens  the  functional  activity  ot  all  the  cmnnctories,  and  the 
resultant  accunuilatiou  (tf  fat  diminishes  the  desi!*e  or  capability  for  exer- 
cise and  maintains  a  vicious  circle. 

OtTupafioti  vxeris  some  influence  npon  the  acqnirement  of  obesity  or 
at  least  of  moderate  corpulency.  Soldiers  and  sailors  arc  usually  free 
from  it  if  actively  emphiycd,  whei'eas  it  is  notoriously  common  among 
beer  brewers  and  malstcrs  (who  drink  much  l>ecr),  butchers  (who  live 
well),  coachuien  (if  they  do  not  gruom  their  own  horses,  and  living  an  out- 
door sedentary  life  explains  their  tendency),  monks  (who  live  indolent 
lives  and  cat  le-^s  meat  than  starchy  ftwHl). 

Ingfiitlon  of  F/iiitls. — How  often  is  the  physician  asked  by  the  pa- 
tient seeking  relief  froui  threatening  oliesity,  **  Will  water  make  me  fat?" 
Unquestionably  the  ing<'stion  of  lai^  amounts  of  fluid,  whether  as 
soups,  broths,  beverages,  such  as  dilute  tea  and  cnflec,  or  niilk^  or  ]>]ain 
water  itself,  greatly  liivors  llie  development  of  obesity.  (X'rtel  of  Mu- 
nich, who  has  especially  studied  this  portion  of  the  suliject,  attributes 
the  baneful  indu<MH'e  of  Huids  to  circulatory  and  oxidation  disturliances. 
It  may  not  be  that  the  fluid  originates  the  habit  of  <'orpuicncv,  for  it 
•  may  contain  but  little  real  nutriment,  but  this  habit  being  once  estab- 
lished and  fat  having  begun  to  aceutnnlate,  the  lluid  ti-uds  to  prrKluce 
visceral  congestions,  dilutes  the  seeretions  and  ivtber  fluids  of  the  IxhIv, 
(iromotes  the  dcH^omjvositiou  *4'  the  eirciilating  allnnoin,  and.  as  Voit  and 
.1.  Munk  have  shown,  the  fat-forming  elements  of  tbefotMl  ai-c  converted 
into  tissue  fat  in  larger  f|uantities. 

PATiirKJENf>^ls4. — ^The  exact  mrMle  of  formation  of  fat  within  thebotir 
has  been  the  sultject  of  sevenil  theories.     Toldt  reganl^^  the  fat  cells  as 

*  S"0  t)erter«  Mannrt  tfrr  Thmtp.  tier  KrrvittnjMiiruHqt'n. 
'  Phtfmntoq.  (Vinn.  nf  ihr  Animal  Bntttj.  *  Phyaiolog.  and  PiUkolog.  C^tm. 

*  Text-book  0/  Chtm.  Phy$ioL  and  Pixthol. 


1040  OBESTTY. 

wholly  distinct  from  connective  tissue,  having  different  embryological 
origin,  and  being  perpetuated  and  increased  only  from  pre-existing  fat 
cells;  yet  he  admits  tnat  under  some  conditions  connective-tissue  cells 
may  both  produce  fat  and  store  it,  or  be  converted  into  it. 

Virchow  and  Fleming,  on  the  other  hand,  regard  adipose  and  loose 
connective  tissue  as  of  like  origin,  and  by  them  fat  cells  are  believed  to 
be  derived  directly  from  those  connective-tissue  cells  which  happen  to 
receive  a  favorable  blood  supply. 

Both  theories  agree  upon  the  necessity  of  well-developed  vascularity, 
with  some  distention  of  the  vessels  and  retardation  of  the  blood  stream. 

Cohnheim  ascribes  fat  accumulation  to  lessened  oxidation  in  the 
tissue  cells — /.  e.  to  diminished  combustion  activity,  a  condition  possibly 
induced  by  impoverished  red  blood  cells,  which  contain  too  little  hemo- 
globin. It  is  certainly  true  that  some  forms  of  ansamia  are  apt  to  be 
accompanied  by  corpulency,  but  it  is  equally  true  of  such  cases  that 
with  marked  improvement  under  treatment  for  the  aneemia,  corpulency 
may  increase. 

Unna  expounds  a  more  elaborate  theory,  which,  however,  as  yet  lacks 
substantial  confirmation.  He  regards  some  fat  as  formed  in  the  muscles, 
some  in  the  skin  by  action  of  the  adipose  glands,  and  some  in  the  mesen- 
tery by  action  of  blood  corpuscles. 

It  must  be  admitted  that  up  to  the  present  time  the  pathogenesis  of 
obesity  is  most  imperfectly  understood,  and  there  is  still  grave  doubt  as 
to  whether  it  has  any  claim  at  all  to  be  regarded  as  a  disease  entity,  and 
is  not  merely  a  morbid  phenomenon,  the  ou^rowth  of  many  different 
disturbances  of  function  and  nutrition. 

It  is  generally  believed  that  fat  deposits,  however  dense,  are  con- 
stantly being  decomposed  and  reformed — a  fact  which  lends  some  en- 
couragement to  treatment. 

Pathoix)gical  Anatomy. — There  is  much  greater  variation  in  the 
proportion  of  fat  in  the  healthy  body  than  in  that  of  proteid  substance; 
thus,  according  to  Moleschott,  while  the  latter  averages  15  to  16  per  cent, 
of  the  total  body  weight,  the  former  may  vary  between  9  and  23  per 
cent,  within  physiological  limits.  Women  are  apt  to  have  relatively  more 
fat  than  men  in  health  by  about  2.5  per  cent.  The  conditions  which 
effect  these  fluctuations  in  fat  storage  in  health  are  mainly  age,  sex,  the 

Duality  and  quantity  of  food  eaten,  the  amount  of  sleep  and  exercise  in- 
ulfrod  in,  season  and  climate,  heredity,  occupation,  race  and  individual 
peculiarities.  It  is  largely  modifications  in  one  or  more  of  these  condi- 
tions that  will  determine  an  increase  of  fat  storage  beyond  all  ordinary 
limits. 

The  situations  in  which  fat  is  found  in  obesity  correspond  with  thoee 
in  which  normally  more  or  less  fat  is  present,  and  the  fat  of  obesity 
does  not  exceed  these  limitations.  If  Toldt's  theory  be  correct  of  the 
origin  of  fat  from  previous  embryonal  cells,  perpetuating  their  kind 
through  adipose  and  not  connective  tissue — in  the  latter  case  occurring 
only  as  a  secondary  transformation — there  is  no  reason  why  fat  in  excess 
should  be  formed  away  from  such  tissues.  Fat  is  accordingly  absent 
from  the  auricles,  the  eyelids,  the  scrotum,  nymphee,  penis,  clitoris,  and 
intestinal  muscle,  although  several  of  these  organs,  like  the  penis,  are 
highly  vascular. 
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Fa.t  accuoiulutes  {a}  iutenmlly  in  and  {iniund  various  orgaDS,  and  (6) 
externally  in  the  subcutunouus  a^lip^iM^-  tir^sue. 

(«)  Internally  fat  h  found  stored  in  tlie  mediastinum^  over  the  sur- 
faee  and  abndt  tlie  liase  of  the  heart,  in  the  mesentery,  greater  omen- 
tum, iifid  appeuitiea'  eiHploine  nf  the  intestines,  in  tiie  earicelluus  tissue, 
and  esjKvially  in  t!ie  yeilovv  ntarrow  of  hones,  the  adi|)os<'  eapsuh*  sur- 
rounding the  kidneys  (siiel),  and  tlie  internuiseular  sheath  of  voluntary 
museles. 

(6)  Externally  fat  in  promiuentiy  stored  in  the  malar  region  of  tlie 
fact%  the  neek,  the  t)rea.stH,  ahdomina!  wall,  espeoially  its  lower  |X)rtiiin, 
the  j>nhie  region,,  gluteal  region,  soles  of  the  feet,  nud  palms,  about  the 
siioulders,  arms,  and  thighs,  (flexures  of  joints),  orbits. 

There  is  a  notiible  absence  of  fat  withiu  the  eranium  and  spinal 
canal. 

In  some  eases  of  ol>e!5ity,  loadizod  de|K>sit8  of  fat  are  observed  which 
amount  to  separate  tnmors.  Sueh  fatty  accumulations  have  been 
noticed  *KX"urring  above  the  occipital  regions  by  i^ir  Dyce  Duckworth 
anil  other;". 

Microscopically,  in  the  plethoric  forms  the  fat  cells  of  the  adipose 
tissue  an*  large,  and  the  excess  of  oil  wliicii  they  contain  obsinircs  their 
nuclei,  nicml>rancs,  and  intcrtnediatc  mucoid  substance.  The  cells  are 
elongated  and  inatle  irregidar  by  distention  and  compression.  In  the 
aniemic  form  the  fat  cells  are  somewhat  paler,  their  oil  globules,  which 
are  sometimes  several  iu  numlxT,  are  smaller,  and  th<.'  nnclei  and  other 
elements  are  njore  ihsiinct. 

.Several  comj>etent  micr«»scopista  have  found  fat  granules  fi*ce  in  the 
blood  sernm  and  in  the  muscles  in  extrenjc  wises,  esjwcially  among  the 
alc«»holic  obese.  The  bhKMil  in  the  plethoric  crises  may  contain,  accortl- 
ing  to  Oertcl,  1(M>  [wr  cent,  of  hjcmoglobin  (Fleischl's  scjile),  and  its 
siKHMtic  gravity  is  also  increased. 

The  fat  witliiu  the  Ixwly  jKnietnites  in  advanced  cases  into  such  or- 
gans as  are  supplieil  with  a<li}»ose  or  connective  tissue.  Musses  of  fat 
overlie  the  iKuirt,  cn>wil  between  the  heart  ant  1  |>ericardium,  and  in  the 
aurienlo-ventrieular  and  cort)nary  grooves.  The  heart  action  becomes 
more  or  less  <'m!)an"ass*>d  iu  cousequence,  and  fat  may  |)iMictrate  between 
the  tibres  «tf  tlie  lieait  mnseic  in  the  interstitial  cuunei'live  tissue,  or 
the  fonncr  may  undergo  true  fatty  ilegeneration.  Hypertnjphy  fol- 
lowed liy  tlilatation,  t*v  dilatation  alone,  results. 

TIk'  lungs  present  evidences  of  chrouic  catarrh  anti  congestion. 
The  liver  cells  are  overloaded  with  fat,  and  the  liver  itself  is  usually 
enlarge<l  and  hypcrannic.  In  cases  of  obesity  which  have  originatetl 
through  habits  oC  gourmandizing,  the  stomach  will  1k'  found  citnsider- 
ably  enlarged,  <tften  with  a  catarrhal  mucosji. 

The  kidneys  are  not  necessarily  atlecte<l,  and  the  tirine  varies  much 
in  ditfercnt  eases,  being  sometimes  condensed,  or  the  n  vctm-  In  instances 
of  polyuria,  which  are  conimou  iu  the  |>lcthoric  typ< 

Hernial  protrusions  of  omental  fat  have  Ix^cn  kn<)\vn  to  be  force*! 
through  interstices  in  the  linea  alba,  between  the  umbilicus  and  ensiform 
cartilage.  Misplaeeuicuts  of  the  viscera,  such  as  the  utenit*,  have  resulted 
from  the  pressure  y|iK)n  them  of  the  n)ass  of  fat. 

Bymptomp. — In  the  early  stages  of  obesity  it  is  customary  to  distin- 

Voi..  IV.— Rft 
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guish  two  types,  the  {a)  plethoric,  and  the  (6)  anaemic ;  but  later,  when 
excessive  accumulation  of  fat  embarrasses  the  organism  in  many  ways, 
-the  two  types  merge  more  and  more  into  a  common  hydnemic  form,  in 
wrhich  the  original  distinctions  no  longer  obtain. 

In  the  early  history  of  any  case  of  obesity  the  patient's  symptoms 
arise  principally  from  mechanical  disturbances  of  functional  actiWty, 
locomotion,  etc.,  but  in  the  late  stage  of  the  condition  they  become 
those  of  degenerative  changes  in  the  viscera,  heart,  liver,  etc.,  and 
hydrsemic  blood.  Fat  being  a  poor  conductor  of  heat,  the  normal  heat 
radiation  of  the  body  is  reducea. 

(a)  Plethoric  Type. — In  the  plethoric  form,  such  as  is  often  seen  in 
robust  beer  brewers,  butchers,  and  men  of  similar  occupations,  the  albu- 
minous as  well  as  the  adipose  tissues  of  the  body  are  increased,  and  the 
individual  feels  in  gooa  health,  strong,  vigorous,  and  active.  The 
muscles  are  well  developed,  the  blood  is  rich  in  cellular  elements  and 
hsmoglobin,  the  heart  is  often  slightly  enlarged,  its  action  is  strong  and 
the  circulation  is  brisk.  The  appetite  is  good,  and  the  patient  often 
drinks  much  beer  or  other  fluid,  which  in  turn  increases  the  quantity 
of  urine  and  perspiration.  The  skin  is  smooth  and  soft,  perhaps  unc- 
tuous, and  the  color  is  normal,  or  the  face  is  often  flushed.  The  girth 
increases  materially,  and  the  fulness  of  the  neck  is  prominent.  The 
thickness  of  the  abdominal  wall  in  fat  may  attain  three  or  four  inches. 

In  this  condition  the  patient  may  remain  stationary  for  several  years, 
or  he  may  gain  steadily  in  weight,  10,  15,  or  20  pounds  in  a  year.  Feel- 
ing so  well,  he  is  often  proud  of  his  size,  and  regards  with  complacent 
the  good-humored  comments  of  his  friends.  Unless  the  process  is  checked, 
sooner  or  later  the  fat  becomes  a  burden,  and  the  patient's  whole  condi- 
tion changes.  He  becomes  grotesquely  deformed  and  clumsy.  The  nor- 
mal folds  of  the  skin  are  obliterated  and  replaced  by  deeper  folds  of 
layers  of  subcutaneous  fat.  A  double  or  triple  chin  appears,  the  back  of 
the  neck  is  wrinkled,  and  the  pendulous  abdomen  folds  over  upon  itself. 
Palpation  of  the  abdomen  can  be  made  to  excite  a  series  of  waves,  which 
have  sometimes  been  mistaken  for  ascitic  fluid.  On  having  an  assistant 
press  the  edge  of  the  hand  or  of  a  book  vertically  down  upon  the  median 
abdominal  line,  the  wave  is  ciit  off  and  does  not  pass  to  the  opposite  side, 
like  the  fluid  wave,  and  with  a  little  care  its  superficial  character  can 
always  be  demonstrated.  The  protruding  or  pendulous  abdomen  may 
make  coitus  an  impossibility,  ana  males  having  such  deformity  are  often 
sterile,  their  semen  containing  but  few  if  any  spermatozoa.  The  omental 
fat  is  much  thickened  and  partial  circulation  is  obstructed. 

The  facial  expression  is  changed  and  cajjable  of  less  variation  than 
normal.  In  females  the  breasts  become  greatly  enlarged,  elongated,  and 
pendulous,  and  the  creases  formed  beneath  them  and  in  the  other  folds 
of  the  surface  often  become  reddened,  excoriated,  and  emit  an  offensive 
odor  from  the  difficulty  of  maintaining  cleanliness  and  the  formation  of 
fatty  acids  from  the  increased  and  decomposing  sebaceous  secretion. 
Pruritus,  erythema, eczema,  and  other  localized  skin  affections  appear  in 
and  about  the  folds  of  the  scrotum,  groin,  axilla,  breasts,  labia,  etc. 
Acne  is  often  present,  as  are  comedones  and  intertrigo.  The  abdomen 
continues  to  increase  in  size  and  becomes  truly  enormous,  rendering 
physical  examination  of  the  viscera  wholly  impossible.     The  umbilieoi 
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.straddling  gn 
sudden  mnvoiiient^  art'  inipos?>il)le.  Walkinnr  may  Iwcome  alto^otlier 
ini|*i>ssihli'  frnni  ohimsiiu'ss^  dyspinwi,  or  from  jMiiosintlio  back  and  Ifjjs 
pnxliK'tMl  from  the  wei^lit  of  tat  and  tlio  effort  to  maintiiin  a  rlian^ed 
eqiiilibriuiii.  A  wotnaii  lately  in  my  wards  at  Bellcviie  Hiispitai,  who 
wei^hetl  over  4(XJ  poniult*,  sieeine<l  litemlly  to  How  over  the  iiarroAv  hos- 
|iital  eot  as  t*he  lay  itpoti  it,  and,  lying  upon  her  side,  she  so  completely 
filled  the  bed  that  she  was  imable  to  turn  without  falling^  out,  and  had  to 
be  helped  uiU  of  the  bed  and  turned  abnut  wIk'U  .she  wished  a  eliange  of 

iidsition.  Siieh  patients  eannut  bn'athe  lyin^  tiat  upon  t lie  back,  for  the 
leavy  alulomen,  erowdiiig  upon  the  tat-laden  viscera,  presses  the  dia- 
phnipm  hi^h  uj^  into  the  chest,  danjtjeronsly  imiK'ding  respiratory  move- 
ments. The  pulse  beeonies  weak  anft  slightly  inereiise<l  in  frequency  or 
irregular,  and  the  heart  sounds  may  Im?  tjuite  inaudible,  in  part  from  the 
cushion  of  fat  which  covers  the  chest,  and  in  part  from  feebleness  of  the 
heart  itself,  even  though  it  do«*s  not  present  tlie  appearance  of  true  fatty 
degeneration  at  autojjsy.  The  hands  and  feet  remain  relatively  small. 
True  cedema  of  the  feet  and  ankles  is  not  always  present,  but  it  may 
be  observed,  and  the  feeble  circulation  augnientfi  the  pt>or  nutrition  of 
the  extremities,  so  that  varicose  veins  may  develop  and  ulcerate.  Such 
ulcers  or  abrasions  occurring  from  injurv  heal  imperfectly,  although 
bcibsores  are  not  common.  The  jKitii'ut  dcpicti'*!  in  the  accompanying 
illustratitMi  (Plate  VIL),  a  man  of  micldle  age,  who  weiglitHl  41U  lbs., 
dietl  in  Belleviie  IIos|>ital  from  ^epticjcniia  c-auscd  by  infection  through 
uleer8  of  the  leg,  which  he  had  been  unable  to  keep  clean. 

(A)  Anwmic  Typt'. — While  the  larger  number  of  |Mitients  of  the  ple- 
thoric type  are  males,  the  majority  of  the  amemic  ty{>e  are  chIon>tic 
women.  At  the  start  they  present  a  wholly  different  clinical  typ'. 
They  are  jrale,  anaemic,  feeble,  ami  di^inclintnl  to  exertion.  The  muscles 
an'  ill-devclojH'd  and  tlabijy,  the  superficial  adijwse  is  much  less  firm 
and  elastic  than  in  the  other  type,  and  the  skin  may  even  Ix'corae 
wrinkled,  especially  as  the  diseiLse  aavances.  The  surface  of  the  abdomen 
often  presents  a  large  number  of  small  mKluIes,  of  the  size  of  a  sjdit  j»ea 
or  bean,  which  are  irregidar  sul>cutancous  deposits  of  fat.  The  least 
exertion  produces  dyspnoea,  ami  if  the  {witient  resi.s  long  in  one  jxjsition, 
leaning  backwanl  or  ui>on  the  sitle,  there  is  apt  to  be  hyjM>static  con- 
gestion at  the  most  dependent  portion  of  the  lungs.  The  pulise  is  feeble, 
small,  accelerated,  often  dicrotic,  and  the  heart  sounds  are  indistinct. 
The  apjwtite  is  often  very  poor,  and  cousti|>atton,  with  ci«itcd  tongue 
and  otieusive  breath,  is  common.  These  jiatients often  have  an  aversion 
for  meat  and  prefer  carbohydrate  ftxKls.  The  temperature  is  nearly 
always  subnormal,  a  fact  which  Oertel  ^  attributes  to  the  diminution  in 
luenioglobin  and  its  lessened  ]>owcr  of  abs<irption  of  oxygen,  as  well  as 
to  the  imperfect  tissue  metauii>rphosis  an<l  Icssi^nwl  muscular  activity. 
The  blood  exauiination  presents  the  onlinary  picture  of  a  secondary 
Biifemia.  While  the  jKitients  of  this  ty|>c  iK'come  excessively  corpulent, 
they  rarely  reach  the  truly  colossal  proportions  of  the  worst  ca.«es  of  the 
plethori<"  form,  for  they  are  more  apt  to  die  soofter  from  exhaustion  or 
complications.     Oertel  explain:*  very  wisely   that  these  patients  have 

^  Loc  dt.,  p.  653. 


1044  OBESITY, 

become  obese,  not,  as  their  plethoric  opposites,  by  ingestion  of  enormous 
quantities  of  tissue-forming  food  and  orink,  but  through  deficient  oxida- 
tion and  faulty  nutrition  consequent  upon  an  anaemic  and  debilitated 
state  of  the  system.  Frequent  attacks  of  palpitation,  brought  on  by 
very  slight  causes,  are  characteristic.  The  heart  becomes  dilated  as  the 
diseased  condition  progresses,  and  if  the  sounds  can  be  distinctly  heard 
at  all  they  are  usually  accompanied  by  ansemic  bruits  or  those  due  to 
relaxation.  The  enfeebled  circulation  promotes  an  hydrsemic  state, 
arterial  pressure  is  low,  and  the  quantity  of  urine  voided  is  small. 
CEdema  of  the  feet  and  ankles  is  much  more  common  than  in  the 
plethoric  form.  The  anaemic  obese  bear  attacks  of  intercurrent  febrile 
disease  very  poorly.  Not  only  is  this  due  to  the  feeble  circulation  and 
poor  nutrition,  but  Liebermeister  showed  that  as  the  body  sur&ce  be- 
comes greatly  disproportionate  to  the  bulk,  and  is  so  much  covered  with 
fat  that  the  heat-regulating  mechanism  is  most  imperfect,  the  heat  of 
fever  tends  to  accumulate  within  the  body  and  still  further  weaken  the 
heart. 

For  the  same  reason  antipyretics  may  throw  these  patients  into  most 
critical  collapse.  In  general  they  convalesce  slowly  from  acute  diseases, 
and  have  verj"^  little  resisting  power  against  infections,  succumbing 
easily  to  attacks  of  pneumonia,  enteric  fever,  tuberculosis,  etc. 

Among  minor  nutritional  disturbances  in  connection  with  obesity 
are  variations  in  the  amount  of  hair,  which  may  become  very  thin  or 
absent  in  some  situations,  as  about  the  genitals.  On  the  other  hand,  in 
obese  women  hair  often  grows  quite  prominently  in  unwonted  situa- 
tions, as  upon  the  upper  lip,  chm,  thighs,  or  back,  etc. 

Complications. — Menstruation  is  frequently  disturbed  in  obesity,  as 
it  is  in  other  profound  nutritional  disorders,  such  as  excessive  anaemia, 
diabetes,  etc.  The  most  common  condition  following  the  sudden  acqui- 
sition of  corpulency  is  a  simple  omission  for  one  or  two  periods  of  the 
menstrual  flow,  or  it  becomes  less  frequent  than  usual,  occurring  only 
at  intervals  of  six  or  eight  weeks,  etc.  It  is  often  scanty  and  painful. 
If  not  actually  sterile,  such  women  usually  become  so  after  bearing  one 
or  two  children.     Early  abortion  is  common  among  the  obese. 

Currier  ^  says  :  "  A  woman  under  thirty  years  of  age,  who  becomes 
obese  from  whatever  cause,  will  usually  suffer  with  amenorrhoea  or 
oligo-mcnorrhoea,  the  menstrual  flow,  if  present  at  all,  being  accompanied 
with  pain,  though  prior  to  the  accumulation  of  fat  it  may  have  been 
jxiinless.  If  such  women  marry  they  are  usually  sterile."  In  obesity 
the  circulation  is  poor,  the  muscles  and  viscera  are  relatively  inactive 
in  function,  and  the  writer  just  quoted  attributes  much  of  the  menstrual 
disorder  to  enlargement  of  the  uterus  by  infiltration  with  fat. 

The  liability  to  excoriations  of  the  skin  and  the  difliculty  of  keeping 
them  clean  renders  these  patients  subject  to  septic  infection,  which  may 
become  fatal,  as  in  the  case  referred  to  on  page  1043.  Subjects  of  obesity 
often  develop  boils  and  carbuncles  which  may  prove  serious. 

Arterio-sclorosis  is  of  common  association  with  obesity.  The  process 
may  begin  in  the  coronary  vessels  of  a  fat  heart,  or  as  a  general  endar- 
teritis. Definite  etiological  relationship  between  these  two  disorders  is 
not  established,  but  their  concurrence  is  often  observed  and  is  of  grave 

>  The  Menopause,  p.  118,  1897. 
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iiniwrt,  for  the  rigid  veaael  walls  interfere  8till  further  with  iwitrition 
aiKl  eniharmss  the  feeble  heart. 

Ctinliu*'  asthma,  wenrriiig  in  paroxysmal  nijjht  attiieks,  is  another 
enmrnnn  coniplicaticm.  It  usually  indicates  deeitletl  weakness  of  the 
heart  miiscU\  Attacks  of  eartliae  angina  of  great  int^'usity,  aeeonijKinied 
hy  paljHtation  and  a  very  feehle,  ntpiil  pulse,  are  also  presi'Ut  in  many 
iustaiK'fs,  Such  attacks  may  appear  as  a  result  of  sudden  dilatation, 
or  be  apparently  unprovokcfl.  Hemorrhagic  infarctions  and  thnanboses 
(Mvasionally  »ircur.     Gall  stones  are  sonictimcs  pn^sent  with  obesity. 

l*!to(;N<)sis. — <  )hcsity,  oiiw  established,  continues  to  increase  unless 
promptly  trcjited,  aiirl  the  benefit  t*v  lie  ex|)<jrted  frmn  treatment  depends 
much  uptai  the  nou-involvetnent  of  internal  orgiuis  in  the  process  and 
ihe  remaining  vigor  of  the  ]>atient'st  circulation.  In  general,  prognosis 
is  better  for  the  plethiirie  tiian  the  anicmic  ciises*  In  many  eases  ini- 
■|)ntvement  will  folh>\v  treatment  up  to  a  certain  point,  when  (he  condi- 
tion remains  in  eipulibnum,  which  is  easily  disturlx-d  iiy  a  return  to 
foi-mer  habits  of  life.  Even  though  an  appan-nt  complete  cure  be 
,wecure»l  in  an  early  ease,  the  patient  is  always  liable  to  relai>se.  This 
is  c'sptM'ially  true  of  the  hereditary  eases*  Very  extreme  eases,  in  which 
a  wi'igiit  nf  :j.>0,  400,  or  more  pauKis  is  added  to  a  IkrIv  of  oixlinary 
skeletal  development,  have  a  distinctly  bad  prognosis.  Patients  may 
survive  the  attainment  of  such  obesity  for  tlin-e  or  four  or  even  ten 
years,  but  they  are  liable  U)  die  suddenly  at  any  time  from  cardiac 
asthenia,  from  intercurrent  diseases,  or  from  one  of  the  nmre  serious 
complications  already  deseribeil  (page  1(J44).  A  favorable  prognosis  in 
a  given  ease  will  largely  tiepend  uiKui  the  promptness  with  wliieli  the 
treatment  oiKTates  an<l  the  ability  of  the  patient  to  endure  reducing? 
measures  without  alarming  weakness.  Tiie  hereditary  eases  are  nmeh 
less  amenable  to  treatment  than  are  the  aeipiired.  The  presence  of 
gout  or  advan<'e<l  arterio-srlerosis  with  obesity  renders  the  ])rogno{5is 
mueii  more  gnive,  but  the  concurrenee  of  nnMh-rate  glyajsuria  is  not  so 
much  to  l>e  dreaded,  although  decided  diab<^tes  is  of  course  bad, 
Oertel '  pro]M)ses  a  practical  test  for  the  prognosis  of  advanced  cjises  in 
which  a  feeble  circulation  with  hydrjemia  and  possibly  oMJema  and 
serous  accujoulations  are  present.  For  two  days  the  patient  eats  and 
drinks  as  usual,  but  the  tjnantity  of  f<Kxl  eaten,  the  tluid  ilrunk,  and 
the  urine  excreted  is  all  carefully  measured.  Then  for  two  days  the 
fluid  ingested  is  re>trieted  to  7(H>  to  KMMJ  e.c.  (dejiendiiig  upon  the  weight 
of  the  piiticnt),  and  the  urine  is  again  carefully  measured.  If  the 
<pKuitity  of  urine  is  found  to  Iw  proportionately  greater  than  when 
more  Huid  was  being  ing<_'sted,  it  indierites  that  the  lu^art  still  has  some 
rallying  power  and  the  circulation  i>  able  to  carry  off  through  the  kid- 
iteys  some  of  the  supcM*fiuous  fluid  stored  in  the  btnly,  making  the 
prognosis  much  nioi-e  favorable  than  it  otherwise  would  be. 

Should  a  serious  surgical  ojienition  l>ecome  neeessim'  in  an  obese 
.subjeet^  tlie  jirogiiosis  at  once  ln'comes  grave.  Sir  James  Paget'  wrote 
numy  years  agit : 

"  I  know  no  ojienUions  in  which  I  more  nearly  des|iair  of  doing 
goiMl  than  in  those  for  und>ilieal  hernia  or  for  eomj>ound  fmcturt^s  in 
people  that  are  over-fat.      Nothing  thort  of  tl»e  clearest  exidence  of 

'  Loc  eit.,  p.  690.  *  Oinlcal  Lecture*  and  Estayi,  1879,  p.  14. 
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necessity  or  of  great  probable  good  should  lead  you  to  advise  cutting 
operations  in  people  of  this  kind."  Life  insurance  companies  usually 
regard  obese  patients  among  "  extra  hazardous  "  risks.  Death  occurs 
from  various  causes,  notably  cardiac  syncope,  apoplexy,  uraemia,  cardiac 
rupture  (rare),  cerebral  thrombosis,  pneumonia,  etc. 

Diagnosis. — The  diagnosis  of  obesity  is  readily  made  from  the 
patient's  appearance  and  history,  and  no  one  is  likely  to  confound  it  with 
general  anasarca  or  oedema,  although  its  presence  oflen  masks  the  diag- 
nosis of  other  diseases  from  the  physical  impossibility  of  reaching  the 
viscera  or  tumors  by  the  ordinary  methods  of  physical  examination. 
The  plethoric  and  anaemic  types  of  the  disease  are  easily  distinguished 
from  each  other  by  attention  to  the  symptoms  above  described. 

Treatment. — The  first  requisite  in  the  treatment  of  obesity  is  to 
determine  the  original  cause  of  the  malady,  and  to  ascertain  to  what 
extent  the  visible  fat  accumulation  may  be  accompanied  by  visceral  in- 
terstitial deposits  or  fatty  degeneration.  In  all  cases  there  are  two  objects 
to  be  attained  by  treatment — first,  to  enable  the  patient  to  fully  oxidize 
and  eliminate  the  excess  of  fat  already  stored ;  and,  secondly,  to  prevent 
its  reaccumulation. 

It  will  be  inferred  from  the  section  upon  the  varied  etiology  (page 
1033)  of  obesity  that  no  one  method  of  treatment  can  be  made  applicable 
to  all  cases.  Much  discretion  must  be  exercised,  and  while  under  treat- 
ment the  patient  should  be  subjected  to  daily  observation  of  the  condi- 
tion of  the  heart  action,  the  circulation,  the  general  muscular  strength, 
the  respiration,  the  urine,  etc.,  for  by  such  means  only  can  one  be 
assured  that  the  patient,  while  perhaps  rapidly  losing  flesh,  is  not  also 
losing  strength  and  vitality  to  a  degree  which  may  easily  render  recovery 
impossible.  The  patient  also  should  be  systematically  weighed  once  a 
week. 

The  prophylaxis  of  hereditary  obesity  should  consist  in  withholding 
from  infants,  as  much  as  possible,  saccharine  and  proprietary  starchy 
preparations,  malted  footls,  etc.  Older  children  should  not  be  allowed 
to  form  habits  of  overeating  or  excessive  indulgence  in  candies,  preserves, 
sweets,  or  syrups,  and  adults  should  avoid  esjiecially  sweets  of  all  kinds, 
malt  liquors,  and  excess  of  carbohydrates  of  any  other  sort.  Sedentan* 
lives  and  habits  of  indolence  must  be  discouraged. 

In  all  cases  of  obesity  among  adults  the  possible  occurrence  of  glyco- 
suria must  be  borne  in  mind,  as  well  as  of  gout.  The  bowels  must  be 
kept  active  with  salines,  such  as  Carlsbad  or  Rochelle  salts,  and  feeble 
heart  action  must  be  strengthened  by  strychnine  or  digitalis.  All  things 
tending  to  restrict  oxidation,  such  as  tight  lacing,  sedentary  habits  with 
cramped  j)ositions,  close  air,  and  overdistention  of  the  stomach,  must  be 
carefully  avoided.  Antemia  should  be  corrected,  if  possible,  with  iron 
and  arsenic,  and  the  skin  should  be  kept  clean  and  active  by  frequent 
bathing.  For  the  more  robust  patients  the  daily  morning  cold  bath, 
followed  by  vigorous  friction,  is  most  desirable. 

Hxercise  must  be  as  carefully  prescribed  as  diet,  and  vigonms 
patients  derive  es|)ecial  benefit  from  horseback  riding  and  sometimes 
from  wheeling,  although  the  greater  danger  and  difficulty  attending  the 
latter  mode  of  exercise  prohibits  it  for  very  heavy  patients  unless  a 
tricycle  is  used.     Patients  who  are  unable  to  take  these  more  violent 
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forms  of  exercise  should  jimotu-e  walkinja:  over  |ire»cribcHl  distances,  or 
be  ^iveii  massii^  or  passive  movciiionts. 

Meals  .shoiikl  he  taken  tit  reiridar  interval.-,  and  the  dietary  should 
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he  written  out  m  inn  and  eareiuily  adheretl  to.  Any  dietarv  Uecomes 
monotonous  in  time,  and  nuuiy  <»he.sc  [Kttients  starve  themselves  into 
dauji:erou.H  weakness  hy  takini;^  the  advice  <tf  too  many  welt-Tueaning 
friends,  and  hy  eliminating^  one  article  of  focnl  after  another  t!iey  finally 
rt^aeh  a  eomlition  of  pro.stratimi.  Patients  eannot  he  got  to  weigh  their 
fiMMl  regularly,  and  praetieally  that  is  tmiiee^'.ssary,  for  ettnmion  sense 
rules  are  usually  sufiieient,  and  too  minute  attention  directeil  to  matters 
of  diet  destroys  all  appetite  and  dcfeat-s  the  best  ends.  A  too  loug  eon- 
tin  ueti  diet  of  meat  oi'ten  causes  as  much  dyspepsia  as  sieeharine  ftHHl, 
besides  heiug  very  constipating,  and  monotony  in  diet  should  he  avoided. 

Relapses  are  apt  to  txrcur  under  any  system  of  treatment,  and  in  the 
plethoric  ciises  in  the  earlier  sUij^c  sometimes  the  very  exercise  and 
fiygienie  measures  recommended  inerrase  the  ap|M?tite  and  digestive 
jM)wers  so  much  that  the  |)atient  eats  vomciously  and  g<jcs  on  gaining  in 
weig!it  despite  treatment. 

'*  Anti-iat  '*  remedies  are  much  sought  after  by  a  credulous  ]mhlic, 
who  snpport  the  sale  of  eoimtless  quack  nostrums  offering  delusive 
hoj>e  of  relief.  Tlic  entire  lot  of  *'  reduction  pills,"  concentntted  salt.-i 
and  pond's,  e.vtract.s  of  jihytolaeea-herries  {Fucus  veAicuhsuji),  and  other 
soHi'ulled  '*  specifics "  for  reduction  of  ol>esity,  nnist  be  strtmgiy  con- 
demntHl  as  absolutely  unscientific  and  often  liarmful  or  dangercms,  as 
many  of  them   uii([uestionably  are. 

There  is  no  nicdieinal  specific  for  oljesity,  and  the  treatment  beyond 
that  of  the  c«>m|vlications  is  almost  wholly  ilietetic«  Whatever  favor 
reducing  remerUes  may  from  time  to  time  have  seenHnl  to  i>«»s>ess  is 
due  either  to  the  fact  that  tln'y  destroy  the  ap|>etite  and  disonler  diges- 
tion, or  else  the  patient  who  lias  faith  in  theui  is  induced  to  a<'cou)pany 
their  use  with  dietetic  rcstrietions  which  he  would  not  otherwis*:-  he  jH^r- 
suaded  are  tor  his  advantagt\ 

Many  different  dietetic  systems  have  been  put  in  practice  from  time 
to  time  for  ttie  treatment  of  obesity  with  nittre  or  less  success,  some  of 
which  ap|H»ar  diametrically  opposed,  but  the  following  statements  will, 
I   ttiiuk,  lx»  generally  accepted  without  ouestion  : 

1.  N<j  single  article  of  (liet  can  be  held  responsible  for  obesity,  nor 
will  the  withdrawal  tif  any  single  article  of  foovl,  such  as  sugar,  t*oti- 
trol  it. 

2.  The  carbohydmtes  as  a  class  must  he  riHbiced  in  amount,  and 
sweets  of  all  kinds  nmst  Iw  positively  forhidih'u, 

3.  The  ing<^stinu  of  fiuids  must  Ix*  rt'stricteel  to  as  nearly  W  onnces 
per  diem  as  possible 

4.  In  the  plethoric  eases  with  good  ap|vetites  and  digestion,  a  redac- 
tion in  the  total  quantity  of  food  eaten  is  necessary. 

5.  In  serious  eases  it  is  undesimhle  to  maketrm  sudden  or  tfH)  radical 
alterations  in  the  dietary,  lest  the  patient's  strength  be  critically  im- 
j>{iire<l. 

0.  It  is  highly  important  not  to  weaken  the  ]xitient  by  starvation  or 
too  rigid  enforeem(nit  of  any  dietetic  system,  or  too  long  continuance  of 
such  system,  if  improvement  cloes  not  follow. 


1048  OBESITY. 

7.  If  such  improvement  be  not  apparent  under  dietetic  treatment 
M'ithin  two  or  three  weeks,  it  is  doubtful  whether  it  can  be  attained  at 
all,  especially  in  hereditary  cases. 

8.  As  a  rule,  the  longer  the  case  has  existed,  or  the  more  advanced 
it  has  become,  the  less  likelihood  is  there  of  permanent  relief. 

9.  It  is  best,  whenever  possible,  to  forbid  the  use  of  alcohol  in  any 
form,  but  especially  the  use  of  malt  liquors. 

It  would  DC  easy  to  supplement  this  article  with  elaborate  dietetic 
tables  and  calculations  of  food  ingredients  and  calories,  but  while  such 
observations  are  of  scientific  interest,  I  have  never  found  them  of  practical 
application,  for  the  peculiarities  of  each  case  must  be  studied  by  them- 
selves. Von  Noorden  recognized  this  when  he  found  that  patients  ac- 
customed to  eating  large  quantities  of  carbohydrates  and  less  fat  often 
did  best  when  the  fat  was  reduced  instead  of  the  carbohydrates,  and 
vice  vei'sd. 

In  early  cases  of  commencing  acquired  or  hereditary  plethoric  obesity 
the  following  regimen  is  usually  sufficient  to  effect  improvement  or  equi- 
librium, if  not  cure.  The  patient  should  take  three  meals  a  day,  moaer- 
ate  in  amount  and  at  regular  intervals.  Meat  should  be  eaten  but  twice 
a  day,  no  soups  should  be  eaten,  and  as  little  fluid  as  possible  should  be 
taken  with  meals.  A  small  tumblerful  of  water  (6  ounces),  either  hot 
or  cold,  should  l^  taken  three  quarters  of  an  hour  before  each  meal, 
and  again  on  rising,  and  on  retiring  at  night.  This  will  give  about  30 
ounces  of  fluid  per  diem,  a  low  standard,  which  should  be  maintained  for 
ton  days  or  a  fortnight,  if  possible,  and  subsequently  slightly  increased. 
If  weak  tea  or  black  coffee  is  drunk,  the  quantity  of  water  may  be  cor- 
respondingly reduced. 

Saccliarine  or  diabetine  may  be  substituted  for  sugar  in  beverages  or 
in  cooking,  although  many  patients  refuse  such  makeshifts  on  account 
of  their  taste.  Acid  fruit  may  be  cooked  with  a  little  soda  to  render 
less  sugar  necessary. 

Breakfast  should  be  fairly  substantial,  and  should  consist  of  a  stale 
roll  or  a  couple  of  slices  of  dry  toast  w-ith  a  minimum  of  butter,  and 
sucli  meat  as  lamb  or  mutton  chop,  beefsteak,  broiled  chicken,  lean 
ham,  or  lean  crisp  bacon,  or  if  preferred,  any  variety  of  broiled  fresh 
fish  may  be  substituted.  Such  fruit  may  be  added  as  oranees,  grape- 
fruit, or  sour  apples,  raw  or  stewed.  Coffee  may  be  drunk  either  black 
or  with  a  little  skimmed  milk,  but  without  sugar. 

Luncheon  may  comprise  such  food  as  raw  oysters  or  clams,  crabs  or 
lobster,  eggs,  soft  "  boiled,"  poached,  or  in  omelette,  liver,  stale  bread, 
dry  toast,  crackers,  unsweetened  wafers,  celery  or  lettuce,  wuth  a  little 
old  cheese. 

Dhmcr  must  consist  mainly  of  meat  or  fish,  and  vegetables  must  be 
eaten  sparingly,  not  more  than  two  kinds  at  any  one  meal.  Soups  and 
desserts  had  better  be  omitted  entirely.  Any  variety  of  fresh  fish  or 
shell  fish  may  be  eaten  if  not  fried.  Roast  lean  beef,  veal,  mutton, 
lamb,  chicken,  turkey  (without  "dressing"  or  sauces  made  ^¥itb  flour), 
or  game  of  any  kind  may  be  allowed  the  patient,  and  one  or  two  of 
such  vegetables  as  stewed  tomatoes,  spinach,  string  beans,  beet-tops, 
Brus^^els  sprouts,  asparagus,  green  j)eppers,  celerj',  squash,  oyster  plant, 
cucumbers;  as  relishes,  pickles,  horseradish,  or  radishes.     Fruits,  as 
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st>ecificKl  for  breakfast,  may  Iw  again  caton,  or  a  few  almonds  are 
all(»vvabU\ 

If  aJt'dtiolic  lioverages  are  iiMlicated  by  long  coutiniied  Iwihit  or 
ofhrrwiso,  they  sbonlil  Ik'  restricted  to  a  small  jrlass  or  two  of  one  nf 
the  following:  Seotdi  whiski-y  and  water,  a  thin  claret,  ur  dry  Moi?eIle 
dihitfd  with  Aj>ollinaris. 

The  above  dietary »  while  adapted  to  the  nion?  plethorie  ea>%e.«,  may 
not  be  best  for  anieniic,  deliilitated  snhjeets  *n'  those  whose  piinr  uj»[K'tito 
prevent-ii  tliem  from  tretting  enougli  mmrishmejit  from  a  rcgiinen  which 
does  not  appeal  to  their  jKdate.  Siieh  patii'iits,  wliiie  keeping  a>  near 
as  possibh'  to  the  standard  above  given,  nee<l  supplementary  iee<liiig 
in  tlie  form  of  light  hmehes  in  the  middle  of  tiie  forenoon  and  after- 
noon, and  perhaps  jnst  before  retiring. 

For  this  purjM)se  they  are  to  take  sueh  articles  as  a  cn]>  of  bonillon 
or  of  broth  with  a  plain  biseiiit,  an  egg-nogg,  a  thin  seraiM'd-beef  sand- 
wich, a  eiip  of  unswei'ti'ned  cocoa,  etc. 

Whili!  the  writi'r  is  of  the  Ix'lief  tliat  it  is  wholly  nnneeessary  to 
ffxalt  the  treatment  <»f  obesity  to  the  cxclusi%'eness  of  a  medical  •* spe- 
cialty,'* it  wonld  be  nnfair  to  the  reader  to  umit  brief  mention  of  the 
chief  sy8t4?ms  of  treatment  which  have  heen  h>ng  practised  sueeessfidly 
in  Enrojx*,  and  to  some  extent  imitatetl  in  this  eonntry.'  Oi"  these 
systems  the  best  known  and  most  sueeessfnl  to-tlay  are  those  of  <Jertel 
and  El>stcinj  the  trne  Banting  system,  intro<bieed  originally  hy  Dr.  NV. 
Harvey,  having  proved  too  rigid.  Sehweininger's  "eure"  is  practi<'ally 
that  of  Oertel,  moditied  by  wilhhf>lding  all  fluid  from  the  meals  anil 
until  fully  two  hours  have  elapsed  after  them.  8ehleieher'fe  system  is 
also  similar  to  Oertel's. 

The  Bantiiuj  fOfsfnii,  by  which  Mr.  Banling  in  1S6'2  siieeeeded  in 
himself  losing  4f)  poumls  nf  sujierHimus  weight  within  a  year,  was  a 
starvation  regimen  on  which  patii-nts  were  aIlow<Hl  only  between  21  and 
27  ounces  of  UmhI  jx'r  diem,  about  otu'  half  of  wliieli  was  meat,  only  2 
ounces  being  bread,  the  balance  Ix'ing  comiMtsed  of  fi*esh  fruits  and  the 
lighter  kinds  of  green  vegetables.  This  tlietary  has  l^een  found  too 
restricted  tVrr  any  but  the  most  robust  uv  plethoric  subjects,  and  has  in 
consc<jucnee  been   practically  al>andoned. 

TVrr  Ehnkin  trentmcnt,  as  originally  praetiscfl  in  Germany,  has  met 
with  more  success.  Fat  is  allowed  in  this  dietary  upon  the  th<»ory  that 
it  iloes  not  promote  fat  storage  in  the  body,  and  by  contributing  to  the 
sense  of  satiety,  makes  it  easier  to  etit  less  fcxxl.  Ebsteiu,  therefore, 
allows  cream,  butter,  fat  meat,  and  fatty  soups,  and  proscribes  the  use 
of  sugar,  jiotattK's,  and  all  forms  of  starcliv  ffKul.-,  ex(M.'pt  .3|r  ounces  of 
bread  per  diem.  Among  vegetable  fmwls  he  includes  as|xinigus,  s]nnach, 
cabbage,  |H\ase,  beans,  and  salads.  Meat  of  any  kind  may  be  eutco, 
tngetlier  with  fresh  fish  or  eggs. 

The  Oertel  irealnuiif  for  obesity  consist.s  of  the  application  of  two 
priTici[>les  :  (1)  the  dietetic,  and  (2)  the  mechanical.  His  dietary  includes 
almost  twice  as  much  animal  foml  as  that  of  Kbstein,  d«ad>le  the  quan- 
tity of  carbohydnites,  and  less  than  half  the  t|uantity  of  fats.  Fluid  i.^ 
withhold  as  much  as  possible,  and  that  prescribed  consists  of  a  moderate 

*  For  a  fill!  acroimt  of  ihef«>  vuriotjs  systems  of  trentinent  the  reader  i«i  referred  to 
the  writer's  work  on  Pnittiml  DicMirjt,  New  York,  18yH,  pp.  599-<il5. 
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cup  (six  ounces)  of  coffee,  weak  tea,  or  milk  twice  a  day,  with  twelve 
ounces  of  wine  diluted  with  an  equal  quantity  of  water,  which  may  be 
taken  at  dinner.  From  four  to  six  ounces  of  bread  are  given  per  diem, 
and,  while  meats  make  up  the  bulk  of  the  menu,  eggs,  fresh  fish,  fruits, 
fsalatls,  and  a  few  fresh  green  vegetables  are  admitted. 

The  second  or  "  mechanical "  part  of  the  Oertel  treatment  for  obesity 
consists  in  carefully  regulated  exercise  by  hill  climbing,  which  is  pre- 
scribed as  definitely  as  a  medicine.  The  idea  of  this  treatment  by  open- 
air  exercise  in  favorable  climatic  resorts  is  to  promote  the  formation  of 
blood  and  strengthen  the  muscular  tissue,  especially  of  the  enfeebled 
heart  wall,  and  to  increase  oxidation,  thereby  enabling  the  patient,  who 
is  at  the  same  time  dieting,  to  consume  the  superfluous  fat  of  his  own 
body,  eliminate  the  superfluous  fluid  through  the  skin  and  kidneys,  and 
oxidize  his  food  so  thoroughly  that  further  fat  deposit  ceases. 

The  Oertel  treatment  has  attained  great  reputation  in  Europe,  and 
special  sanitaria  or  "  Terrain  Curorte  "  for  its  administration  have  been 
established  in  Germany,  Austria,  and  Switjserland.  At  these  sanitaria 
"  health  paths  "  are  laid  out,  partly  level  and  in  part  ^vinding  about  the 
hillside.  They  are  divided  into  four  different  grades,  varying  in  slope 
from  5°  to  20°.  They  are  marked  with  colored  sign-boards,  stating 
distances  and  elevations.  The  patient  begins  on  the  lesser  grade,  ana 
walks  a  prescribed  distance,  no  matter  how  long  it  takes  him,  stopping 
as  he  wills  for  breath.  Each  day  the  distance  is  increased,  or  the  grade 
prescribed  is  steeper,  until  considerable  effort  can  be  made  and  the  patient 
walks  for  three  or  four  hours  without  dyspnoea  or  fatigue.  By  this 
system  many  excellent  results  have  been  obtained  with  patients  who  for 
years  had  taken  practically  no  exercise,  because  what  they  first  under- 
took was  too  violent  or  ill-adapted,  and  resulted  in  harm. 

A^oit's  explanation  of  the  value  of  a  meat  diet  in  reducing  corpulency 
is  that  albumin  while  circulating  in  the  blood  is  more  readily  oxidized 
than  either  fats  or  carbohydrates :  the  fat  deposited  in  the  tissues  acts 
like  free  circulating  fat,  not  primarily  by  saving  proteids  from  oxida- 
tion, but  by  causing  a  greater  proportion  of  them  to  enter  into  the 
organized  tissues,  thus  saving  tissue  waste.  The  tissues  use  up  the 
circulating  albumin,  but  not  being  exhausted  in  the  process,  proceed  to 
oxidize  the  fat  besides,  and  thus  reduce  it.  An  exclusively  lean-meat 
diet  increases  the  circulating  albumin,  and  if  proteid  waste  be  also  freely 
eliminated,  fat  does  not  accumulate  in  the  body.  If  fat  be  now  added 
to  the  dietary,  then  it  becomes  deposited  in  the  tissues. 

The  carbohydrates,  like  ingested  fat,  may  similarly  protect  circulating 
albumin  from  destruction  and  aid  its  transformation  to  organic  albumin, 
but  it  is  not  proved  that  they  themselves  make  fat,  as  at  first  supposed, 
for  tliey  are  very  completely  oxidized  even  when  eaten  in  considerable 
excess.  The  fat  accumulates  rather  from  their  protection  of  other  foods 
from  final  oxidation.  Meat  and  carbohydrate  diet  alone  and  free  from 
fats  may  increase  the  tissue  fat  production,  for  the  fat  which  originates 
from  the  s])litting  up  of  albumin  is  spared  further  metabolism  by  the 
carboliydrates. 

In  such  manner  is  explained  the  fact  that  fat  metabolism  within  the 
body  is  quite  independent  of  fat  ingestion. 

Fat  ingested  as  food  is  less  easily  oxidized  than  are  carbohydrates, 
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and  it  has  less  tendency  to  hamper  the  final  metaboligm  of  proteids,  and  is 

thiTefuR'  loss  apt  than  t'arlmhvtlrates  to  eaust^  obesity.  Since  fat,  weight 
for  \\'ei|ijht,  ha;^  more  potential  enerfry  than  ejurholiydmtes,  tlie  latter  fur- 
nish body  heat  ([uiekertiian  fat,  and  the  earl nihydmtos  shonld  enter  into 
the  normal  dietary  in  from  four  to  five  times  greater  amonnt  than  pro- 
teidii.  In  the  n()rnial  diet  from  1  to  2,5  ounces  of  fat  is  sutiieient  to 
maintain  good   health. 

The  nrea  eliminated  represents  less  carbon  proportionately  than  it 
does  nitrogen  as  eoni{>are(l  with  the  amount  i>f  tlicse  two  elements  in- 
gested with  the  fotMl,  hence  il  seems  rpiite  jiossiltle  for  the  etirbun  of 
the  f»MiM.l  not  acconnted  for  in  the  urea  to  unite  in  fat  formati4>n,  pivi- 
viiled  it  is  not  all  eliminated  as  carbon  dioxide.  Michael  Foster  ejil- 
cuiates  that  U>f)  grammes  of  pntteid  i'mn]  might  be  matle  to  yield  42 
gmmmes  of  fat, 

Wrnnaifi  Set\  contrary  to  most  observers,  declares  that  the  use  of 
abundant  drink  is  distinctly  heneficial  in  obchity.  His  diet  eonsist8 
mainly  of  proteids  and  fat,  withholding  carb«jhyd rates  and  alcobol,  but 
the  patients  are  made  to  drink  hot  weak  tea  and  water  in  large  quan- 
tity. 

Weir  }nfeheffif  syMem  is  based  mainly  upon  rest  in  bed  with  massage, 
Swedish  movements,  and  a  diet  composed  cither  wholly  or  in  great  jKirt 
of  skimmed  milk.  The  treatment  is  ciirried  out  fur  a  nninth  or  six 
weeks. 

The  Yeo  diet  a<hiiits  the  giving  of  fat**  in  miKleraticm.  Meat  is  eaten 
but  once  a  day  (six  ounces  at  a  time).  Eggs,  fish,  gjime,  tW>li  given 
vegetables,  and  fruits  an*  incliidcfl.  Hot  water  and  hut  aromatic  drinks 
are  prescribed  freely  between  meals,  es|M'«'ialiy  for  gouty  subjects. 

J tiijfi nf i H-  fiea nmi'tz  believes  tliat  tiie  Ebstein  and  Oertel  systems  are 
t(H>  restricted  to  support  normal  nutrition  and  activity,  and  he  prescribes 
water  or  light  wines  with  meals. 

Bont'hard  bases  his  treatment  U|>on  the  results  of  frequent  observa- 
tion of  the  urine,  reducing  proteid  t'o(j<l  whenever  the  nitrogenous  waste 
in  the  urine  readies  a  certain  maximum. 

77;*-  liwat  (tnd  hot  mttrr  ftr((tmnif  is  practicallv  a  starvation  diet,  by 
which  the  patient's  strength  is  t(M>  greatly  reihiccd  i'nr  safety,  and  it  has 
never  been  generally  received  with  favnr  by  the  profession. 

Sir  Dj/cr  Diu'hrorih  '  furnishes  the  following  excellent  summary  of  an 
appropriate  diet  fnr  a  few  weeks'  treatment : 

u  jpoT  an  adult  in  (»arly  ami  niichlte  life  the  relative  quantities  of  food 
required  shonld  avcnige  12  to  1  4  ounces  of  meat,  6  to  8  ounces  of  toasted 
bread,  nisk  or  gluten,  and  almnuil  biscuit,  4  to  5  ounces  of  green  vege- 
tiibles,  1  to  1^  ounces  of  butter  and  fat,  and  30  to  35  ounces  of  fluid,  in- 
cluding wine,  tea,  and  water." 

Thi/roid  Exirart. — (^nite  recently  attention  has  been  called  to  the 
vabie  of  the  thynml  extract  in  the  treatment  of  exeesi^ive  obesity.  The 
extraordinary  inilucnce  which  this  remetly  jxjssesses  in  rao<lifying  nutri- 
tion in  cretinism  and  myx«edema  is  well  known  (see  Vol.  111.  pp.  OO?, 
710),  and  in  obesity  it  sometimes  acts  favorably.  A  loss  of  weight  may 
occur  under  its  administration  down  to  a  certain  point,  a  loss,  say  of  30 
pounds,  but  after  this  its  etfects  are  disappointing,  and  danger  from  en- 
'  Allltutt:  .1  SiiMcm  of  Medicitir^  vol.  v.  p.  619. 
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suing  weakness  may  result.  P.  Jervis/  reports  two  cases  treated  with 
benefit  without  dieting  by  giving  tabloids  of  thyroid  extract  One  of 
these  patients  lost  14  pounds  in  six  weeks.  The  remedy  should  be 
given  in  5-grain  tabloids  administered  after  meals  three  times  a  day, 
but  the  patients  should  be  carefully  watched  from  day  to  day,  and  iden- 
tical treatment  and  precautions  should  be  carried  out  with  those  described 
by  Starr  in  the  article  upon  Myxoedema,  Vol.  III.  p.  710. 

Attempts  have  been  made  to  reduce  corpulency  by  hydrotherapy 
upon  the  hyi>othesis  that  cold  bathing  favorably  influences  the  heat- 
regulating  functions  of  the  body  and  modifies  nutrition,  but  the  results 
have  proved  disappointing,  except  in  so  far  as  the  treatment  acts  as  an 
adjuvant  to  other  methods. 

The  systems  of  treatment  in  vogue  at  many  of  the  foreign  mineral 
springs  are  of  benefit  to  cases  of  moderate  severity,  notably  the  hot  alka- 
line sodium-sulphate  baths.  The  plethoric  cases  do  well  at  Carlsbad  or 
Marienbad  under  more  bracing  treatment,  and  the  more  feeble  patients 
do  better  at  the  milder  courses  of  Ems,  Kissingen,  or  Hombei^g.  In 
this  country  sea-bathing  in  summer  is  beneficial  for  plethoric  cases  in 
the  early  stages,  and  in  winter  such  patients  may  take  one  or  two  Rus- 
sian baths  a  week  with  benefit,  proviaed  the  circulation  is  still  normal. 

Ever  since  the  close  of  the  last  century  surgical  removal  of  excessive 
fat  has  been  occasionally  practised.  A  pendulous  accumulation  in  the 
lower  abdomen  may  hang  down  over  the  pubes  and  impede  locomotion, 
so  that  its  excision  is  justifiable.  Such  operations  are  mainly  of  ser\'ice 
where  the  accumulation  is  more  or  less  localized  and  are  naturally  not 
of  frequent  application. 

Several  writers  have  reported  the  successful  removal  of  cumbersome 
fat  breasts.     One  such  breast  weighed  52  pounds  (Portalupi),  others  30J 
and  20^  pounds  respectively  (Robert  and  Annesat). 
^  Brit.  Med.  Joum.,  Oct.  2,  1897,  p.  904. 


SCURVY. 

By  W.  oilman  THO^rpSON,  M.  D. 


Synonym. — Scorbutus. 

Definition. — Scnirvy  is  a  subacute^  «)r  chronic  tlit^casc,  cliaracterized 
hy  inniiitiHti,  atiminin,  :i  tcnilcncy  to  swelliii;^  and  blcctling  of  the  gums, 
ami  to  piirpnrn,  with  iiuirknl  prostmtion. 

hifaiitiic  scurvy  has  ccrtaiu  cliaractcristics  wliicli  make  it  desirable 
to  ctmsidor  it  under  a  sc|Kir;ite  }^ul>lu'adieij;  (page  1060).  The  <lis<»a.se 
}ins  long  been  recognized,  and  was  doHTibed  Uy  Jean  Eiclitlus  in  1541 
(Petit). 

ETH>r/>f}Y. — 8<?urvy  is  variously  elasM-d  by  ditfeivnt  authors  as  a 
disease  of  the  bhwHi,  uf  disordereii  nuiriiiou,  of  iiifectioui*  origin. 

FrefjHcnri). — In  past  times  juid  up  tu  the  middle  of  this  century  the 
disease  was  very  mucli  more  common  than  at  ]>re>ent.  Vasco  da  (jranm 
lost  HJO  sailors  by  it  when  upon  one  of  his  voyages  around  the  Cape  of 
GwkI  Ho|tc  (Stcnjycl).  War,  pestilence,  and  famine  have  always  had 
!nore  or  less  scurvy  assfM-iated,  To-day,  owing  to  the  shorter  voyages, 
more  wholesome  f*Mxl,  itiiprovetl  hygiene,  and  better  luidrrstaniling  of 
the  dis4_'ase,  it  is  cornparatively  rare,  except  in  the  far  Eist.  where 
hygiene  is  sttll  nidimentary. 

The  oecunt'nce  of  si-urvy  on  shipboard  in  the  nicn-hant  marine  for- 
merly beciime  such  a  public  scaiulid  that  iioards  of  tiiide  have  been  e<jin- 
pelled  to  require  t!i;it  antiscorbutic  WnnU  and  remi-tiies  shttuld  l>e  carried 
on  all  vessels  undertitkiug  long  voyages,  an<l  the  ih'Vi'hjpment  of  scurvy 
at  sea,  unless  in  case  of  shipwreck,  or  on  voyages  proluugcd  lieyojid  all 
expected  limit,  may  subject  the  captains  or  owners  to  indictment  for 
criminal  negligence.  An  English  law  early  required  that  lime-juice 
should  be  carrieil  njion  long  voyages,  and  this  formerly  earnetl  the  nick- 
name of  "  limc-jiiirers "  for  liritish  sailors.  Many  almshouses  have 
similar  regidations.  An  ounce  a  day  shimld  be  served  with  grc^  after 
the  first  ten  days  at  sea. 

Ep't<iemit'if}j. — Scurvy  has  long  been  held  to  be  of  epidemic  origin, 
and  the  recent  suggestion  that  it  is  an  infection  lends  some  su|i|K>rt  to 
this  view.  It  has  often  prevailed  very  extensively  in  armies,  on  over^ 
crowded,  iH-ventilated  ships  during  long  voyages,  in  almshouses,  prisons, 
etc.,  but  before  true  ejiidemicity  is  acknowh^lgnl  it  must  Ik*  shown  that 
the  couiuiun  dietetic  and  hygij'uic  factors  have  not  l>een  pre.s<'nt  to  simul- 
taneously affect  a  large  nmnber  of  ixu-stfus.  In  the  United  States  at  least 
the  disease  is  now  rarely  seen  except  in  spmulic  instances,  and  the 
recortls  of  the  largest  nietro|X)litaa  hospitals  may  reimrt  no  cases  for  a 
year  or  two  at  a  time. 

Food, — Improper  diet  is  unquestionably  the  exciting  cause  of  scurvy 
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in  nearly  all,  if  not  all,  cases ;  but  in  attempting  to  define  wherein  the 
dietetic  error  consists,  one  is  met  by  very  conflicting  facts,  and  the 
conclusion  must  be  reached  that  neither  the  presence  nor  absence  of 
any  one  food  or  any  special  class  of  foods  is  invarfkbly  productive  of 
scurvy. 

Among  the  chief  dietetic  errors  which  have  been  believed  to  produce 
it  are :  excess  of  salt  meat  and  fish,  exclusive  meat  diet,  tainted  food, 
badly  cooked  food,  too  much  fat,  lack  of  fresh  vegetables  and  fruits,  a 
too  monotonous  diet,  and,  in  infants,  absence  of  fresh  milk. 

Of  these  causes,  excepting  the  last  named,  the  absence  of  fresh  veg- 
etable food  is  admittedly  the  most  important  factor.  Mere  deficiency 
of  proper  food  may  sometimes  cause  scurvy,  although  professional  fasters 
do  not  become  scorbutic.  I  have  seen  several  mild  cases  in  anaemic  con- 
valescents from  protracted  enteric  fever  who  had  been  too  long  kept 
upon  an  exclusive  milk  diet.  Berthensen  has  reported  six  cases  having 
similar  origin. 

In  seeking  the  dietetic  origin  of  scurvy  one  should  review  thoroughly 
the  dietetic  habits  of  the  different  tribes  and  races  of  man,  or  false  em- 
phasis will  be  placed  on  isolated  observations.  For  example,  the  most 
northern  Eskimos  and  the  Indians  of  the  Alaskan  Archipelago  live  on 
an  exclusive  diet  of  meat,  fish,  eggs,  etc.,  without  ever  tasting  v^etable 
food,  which  is  inaccessible  to  them.  Yet  they  are  not  subject  to  scur\7, 
and  are  uncommonly  healthy.  Moreover,  they  have  decided  prefer^ 
ence  for  stale  and  putrescent  food.  The  Congo  African,  on  the  other 
hand,  subsists  chiefly  upon  plantains,  rarely  having  any  proteid  food,  and 
he  is  similarly  free  from  scurvy,  and  nothing  can  surpass  the  monotony 
of  diet  among  these  two  extremes  of  rac«.  It  must  be  admitted  from 
these  and  similar  observations  that  food  which  may  produce  scurxy  in 
one  grou})  of  men  may  not  in  another,  for  while,  as  just  stilted,  the  Eskimo 
escapes  the  disease,  like  his  Mongolian  brother  who  lives  upon  pure 
rice,  the  earlier  American  and  European  expeditions  to  the  Eskimo's  land 
found  scurvy  the  most  serious  malady  encountered.  In  the  British 
Arctic  exi)e(iition  of  1875-1876  over  48  per  cent,  of  the  men  suffered 
from  scurvy. 

When  the  potato  crop  failed  in  Ireland  in  1846  scurvy  became  very 
prevalent,  and  in  tlie  Crimean  war  23,000  cases  occurred  among  the 
French  troops  alone. 

Scurvy  contributed  over  15  i>er  cent,  to  the  death  rate  in  the  late  Ci^^l 
War  in  this  country,  and  Woodruff,*  referring  to  scurvy  in  the  United 
States  army,  writes :  "  If  transportation  is  so  deficient  that  only  bacon, 
hard-tack,  and  coffee  can  be  carried,  actual  scurvy  is  the  result.  The 
company  commander  must  secure  something  else  for  his  men.  The  lack 
of  fresh  vegetables  and  fresh  meat  is  the  chief  fault.  Why  fresh  things 
are  needed  is  not  known,  but  it  is  believed  to  be  due  to  the  fact  that  the 
body  thus  receives  certain  salts  and  unknown  substances  necessary  as 
stimulants  or  tonics  to  the  tissues,  which  salts  and  substances  are  destroyed 
by  the  usual  metliods  of  preservation. 

"  It  is  not  to  be  denied  that  men  may  live  for  many  years  without 
tasting  sucli  articles  of  diet,  though  it  is  rare  for  a  man  to  be  denied  all 
three — meats,  fresh  vegetables,  and  fresh  fruits.  If  they  are  so  denied, 
'  Joum.  Amer.  Med,  Assoc.,  Dec.  3,  1892. 
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they  are  not  posse?»scd  of  that  health  which  jwrmits  of  the  highest  men- 
tal and  pliysieal  development  ' 
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lum.s  refornuitories,  ami  similar  iustitutioiiji,  where  the  food  furnished 
wa.s  in  itself  wholestHiie  enough,  but  was  either  sjwiled  or  made  too 
mondttJiioits  in  the  eooking. 

Bail  drinking-water  has  been  said  to  cause  senrvy  in  eiun]>s  and 
garrisons,  even  wlien  the  food  was  wholesome. 

Age. — Senrvy  may  develop  at  any  age.  It  was  originally  supposed 
tliat  infants  were  exempt,  and  so  they  are  when  breast-le<I,  l>nt  wiiliin 
the  past  ten  years  it  has  ln^en  proved  that  the  proprietary  infant  tomis, 
given  to  the  exelnsion  of  goinl  fresh  nnlk,  lutret  a  fairly  acute  type  of 
tlu'  flisease.  For  this  reason  scurvy  is  at  [)resent  ahnost  as  ettmnion 
among  infants  as  among  adults  in  tins  eountry.  (See  Senrvy  in  Intimts, 
page  lOtiO.)  It  oeeasionally  <;»ccurs  annmg  the  aged  poor,  who  from  loss 
of  teeth  cannot  mastieate,  and  who  cannot  atfortl  appn«priate  diet. 

Sex. — The  (hsease  is  com|)arattve!y  rare  among  women  who  an?  not 
snbjeet  to  many  of  the  conditions  whicli  cause  it  in  men.  Under  cir- 
cnmstaniM's  of  famine,  siege  of  cities,  etc.,  women  arc  alike  affected  with 
men,  suffering  identical  privations.  The  protracted  sieges  of  Paris  anil 
Metz,  during  tlic  Franco- Prussian  war,  gave  abuudani  illustrations  of 
this  fact. 

(Mfwr  (H.'^i-aurA  predispose  somewhat  tn  penrvy,  notably  tliose attended 
bv  emaciation,  anienna,  and  purpura.  It  is  ftnuid  in  ciinneetion  with 
<lvscntery  and  tttiier  chronic  intestinal  maladies,  causing  failure  of  fiM»d 
absin'ption  ;  malarial  caclu-xia,  advanced  syphilis,  an<l  alcoholisni.  The 
<leeay  of  the  teeth  is  important  by  preventing  masti<*ation.  Nervi>ysness, 
worry,  anxiety,  and  notably  honie-siekness,  all  may  contribute  to  the 
pn'dis|K»sition. 

Other  fhitscM. — ^Ilcredity  is  prol>ahIy  without  intluenee.  Oceiipation 
is  also  without  influence,  except  in  so  far  as  it  leuds  men  to  nmlertake 
voyages  and  expeditions  of  hardshi[»  where  fresh  ftHnl  is  nnobtainable. 

Season  ami  climate  have  been  thought  to  influence  the  disease,  bnt  it 
is  dithcult  to  formnlate  rules  regarding  them.  It  can  only  be  said  that 
the  prevalence  of  senrvy  has  f)een  much  greater  in  some  years  tiuin  in 
otliers,  irrcs{K^ctive  of  famint'.  Cold  s<'asons,  which  drive  jx-ople  indoors 
and  thereliy  sid>ieet  ihein  to  bad  hygiene,  such  as  rlamp,  «lirty,  ill- 
ventilated  ipiarters,  lack  of  fomi  and  other  hanlships,  pnnluec  more 
scurvy,  and  after  such  ex{>erience  the  diseasi*  prevails  in  tlie  early  spring 
months,  disapjM'aring  rapidly  thereafter  (Hermann-Ambcrger).  The 
geograithieal  di^triluition  of  the  disease  is  universtil. 

Patiiim:;i:ni:sis. — The  earlier  theories!  if  scurvy  have  been  gradually 
disproved,  and  definite  knowle<lge  of  its  pathogeny  is  lacking. 

Excess  of  scKlium  chltnide  in  tlie  hicwHl  from  consumption  of  salt 
meats  ami  fish  has  been  found  in  scurvy,  bnt  also  in  aria^mias  of  all 
forms,  and  moreover  senrvy  occurs  witliont  any  such  cimnge. 

fiarrod  advanced  the  theory  that  a  lack  of  potiissium,  which  is  onli- 
narily  sM[>plied  by  |w>tat4X'rt  and  other  vegetables  or  by  fruits,  is  the 
cause  of  scurvy.  He  found  a  dituinuli<»n  of  ]xjtass.ium  salts  in  the 
blood  in  this  disease,  and  Dnehek  repurtt'<l  an  increase  in  their  elimina- 
tion by  the  urine,  but  further  reseait?h  has  sliown  the  alleged  excebs  in 
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the  urine  to  be  merely  relative,  and  scurvy  may  occur  despite  a  normal 
supply  of  potassium  salts  in  the  food.  Moreover,  similar  conditions  are 
observed  in  anaemia  without  scurvy.  Immermann  believed  that  a  lack 
of  these  salts  caused  trophic  disorders,  which  persist  for  some  time  after 
the  deficiency  has  been  made  good ;  and  Bauer  explained  the  late  devel- 
opment of  scurvy  on  the  ground  that  there  is  always  some  supply  of 
sjilts  on  hand  which  must  be  first  used.  Ralfe  found  explanation  of  the 
development  of  scurvy  in  the  absence  of  common  salts  of  v^etable 
acids — the  citrates,  lactates,  malates,  etc.,  which  by  their  conversion 
into  carbonates  in  the  blood  aid  in  maintaining  its  alkalinity — hence 
the  blood  is  more  acid  in  scurvy.  But  this  theory  has  also  failed  of 
general  acceptance. 

Infection. — Stengel,^  with  Babes*  and  others,  is  inclined  to  regard 
scurvy  as  an  infection,  although  admitting  the  difficulty  of  proving  this 
theory.  He  argues  thus  from  the  facts  that  scurvy  may  be  epidemic, 
that  it  tends  to  produce  purpuric  and  other  hemorrhages,  and  that  several 
exi)erimenters  have  transferred  the  purpura  from  man  to  animals  by 
blood  inoculation  (this,  however,  might  have  been  septiciemic).  Muller, 
and  later  Babes  in  1893,  reported  the  finding  of  a  specific  elongated 
bacillus,  together  with  streptococci,  in  the  superficial  and  deeper  layers 
of  scorbutic  gums.  Inoculation  of  this  tissue  in  rabbits  causes  purpura 
and  ecchymoses ;  but  Babes  regards  this  bacillus  as  of  common  occur- 
rence in  the  mouth,  and  not  therefore  the  sole  cause  of  scurvy,  although 
it  may  be  stimulated  to  activity  when  the  health  is  debilitated.  Boni- 
trager^  inclines  to  somewhat  similar  views  after  finding  a  special  coccus 
in  hemorrhagic  areas  in  the  spleen  of  one  dead  of  scurvy.  Berthensen,* 
after  studying  an  epidemic  of  225  cases  in  St.  Petersburg,  argues  that 
the  disease  is  an  infection  on  the  following  grounds  :  it  is  epidemic,  ap- 
jiarently  infectious  after  distinct  incubation  (in  several  cases),  and  second 
attacks  are  rare.     Relapses  do  occur,  however. 

AV.  Koch  *  stands  almost  alone  in  the  belief  that  all  hemorrhagic 
diseases  have  common  origin  in  scurvy,  which  is  due  rather  to  certaio 
tissue  changes  and  not  to  bacteria. 

pATHOLOdiCAL  Anatomy. — Post-mortcm  examination  of  the  body 
of  a  patient  dead  from  scurvy  at  once  suggests  profound  changes  in  the 
composition  of  the  blood,  and  yet  chemical  and  microscopical  examina- 
tions alike  fail  to  reveal  the  exact  nature  of  these  changes.  Ecchymoses, 
extravasations  of  blood  and  serum,  and  oedema  are  common,  and  the 
blood  is  deficient  in  potassium  salts,  while  those  of  sodium  are  increased 
and  alkalinity  is  lessened.  These  chemical  alterations  are  by  no  means 
chanictcristic,  however,  and  the  microscopical  examination  shows  no 
pecuiliarities  in  the  antemia  which  is  often  present.  The  red  corpuscles 
may  be  normal  in  number  or  diminished  by  one  third,  or  even  one  half 
in  severe  cases,  and  the  haemoglobin  may  be  somewhat  disproportion- 
ately decreased.  Similarly,  the  white  corpuscles  may  be  normal  in  num- 
ber, or  together  with  the  eosinophiles  considerably  increased.     Fenzoldt 


2,1893. 
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describes  numerous  small,  grauiilar,  refractive  eell)*.  AH  of  these  modi- 
fications of  the  h!<iod  are  frt>m  time  to  tiuie  funiMl  in  varieties  of  ansBinia 
or  other  eonditioiis  iu  no  wise  assoeiattxi  witli  >eiirvy. 

In  seurvy  also  the  blixxl  coagulates  poorly  or  not  at  all,  ami  rigor 
mortis  is  ill-iIetiuiHl. 

The  eeehynioses  aj)]>ear  as  piirpurie  eruptions  of  varying  size  in  the 
skin,  in  the  sennis  membranes,  notably  the  |)leura,  pericjirdium,  cerebro- 
spinal meninges,  and  synovial  linings  of  the  joints,  and  in  the  mucous 
mendniines  of  the  month,  stomach,  intestines,  and  bronchi.  I^isjrger 
vxtravasjitions,  luematomata,  sometimes  softened,  snjipnniting,  or  <d"ten 
partially  organized,  are  observ<'d  in  the  larger  muscles  like  theglntensand 
gaslroeneniiiis,  an<l  in  the  vicinities  of  the  joints.  The  latter  contain  in- 
i^reased  synovia,  srmietirnes  hcmttrrhagic,  ami  psendo-i-repitusand  psendo- 
ankylosis  (Stengel)  nniy  he  deteeteil  from  fihrons  thickening  about  the 
elot.s.  The  cong<'sted  serous  snrfaees  of  the  mendtnines  above  mentiimerl 
pour  out  increased  exudation,  which  is  apt  to  l>e  hemorrhagic,  esjiecially 
in  the  plenml  cavities.  These  changes  app<>ar  to  1k>  congestive  rather 
than  intlamniatory,  and  cell  ]>r(tlitenition   is  absent. 

Owing  to  the  antemia,  vascular  weakness,  and  altered  composition  of 
the  blood  n?dema  is  common,  both  in  the  lungs  and  iu  the  subcutaneous 
tissues,  especially  about   the  feet  and   legs. 

The  heart  presents  j^KU'enchymatons  an<l  fatty  changes,  myocarditis 
being  the  prevailing  condition.  Dilatation  ensues,  and  eix-hymoscs  are 
fomid  Iwtth  upon  the  ejji-  and  enilcwardinnii  (Stengel).*  The  liver  is 
amemic,  often  fatty,  ami  like  the  enlarged  spleen  au<l  the  kidneys,  may 
show  hemorrhagict  infarcts  and  areas  of  softening.  S»v<'ral  jiathologists 
deseribe  lym[)hoid  prolifemtion  and  hemorrhagic  intiltratiun  of  the  bone 
marrow,  and  still  more  mrely  of  the  mesenteric  glamls.  The  Vxines  may 
be  fraetnivd,  carious,  (tr  present  se|K\ration  of  e|»iphyses.  The  gum 
lesions  are  typical,  almf>sl  j>athognomonit*.  The  extent  of  the  lesions 
varies  from  the  portiiju  between  the  npjH^r  and  htwer  incisoi>  to  the  entire 
gum  surfaces.  There  is  much  swelling,  with  redness,  lib nins  thickening 
of  the  deejier  layers  which  may  cause  distinct  protrusions,  with  degenera- 
tion, nccntsis,  ancl  erosion  (tf  the  superficial  layers.  The  bhiodvessels 
may  become  thickened  and  to  some  extent  occluded,  or  they  may  be 
ennled  by  ulceration. 

SYMP'n>MS.— The  symptoms  develop  very  insidiously.  In  some 
cases  the  early  sym]>toms  being  overhw}ke<l,  a  sndtlen,  extensive,  inter- 
nal hemorrhage  tii*st  attra4'ts  attention,  but  it  is  always  the  result  of  a 
gradual   onset   of  the  disease. 

The  patient  acipiircs  dfi-idtnl  pa!h»r,  and  cjtmplains  of  great  weakness 
and  fatigue  on  slight  exertion.  The  skin  is  <lry,  <mm)1,  and  blanehe<l, 
and  there  may  be  a  subicterie  hue  in  skin  and  coujimetivte.  The  muscles 
are  flaccid.  Protnieteil  eases  ae«iuire  a  strikingly  hollow  visage  and 
considerable  gcnenil  emaciation,  but  the  latter  is  not  always  an  early 
a  PI « -a  ranee. 

The  first  syinptuni  noticed  by  the  |>atient  may  be  blee<ling  from  the 
gums  fK'curnng  on  lirushing  the  teeth  ur  biting  hard  substances.  There 
is  more  or  less  stomatitis  ulcerosa.  The  tongue  is  at  first  swollen,  and 
later  becomes  dry,  hardened,  and  encrusted. 

'  Loe.  cU.,  p.  499. 
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The  gums  are  at  first  red  and  swollen,  and  bleed  easily  upon  the 
slightest  touch.  Later,  they  may  become  pale  and  are  irr^ularly 
enlarged,  or  somewhat  fungous  and  friable,  protruding  between  the 
incisors  and  other  teeth,  and  bulging  up  over  their  surfaces.  They  are 
usually  quite  tender  to  the  touch,  but  may  not  be  otherwise  painful. 
The  buccal  surfaces  may  present  superficial  ulcers.  There  is  often 
quite  serious  hemorrhage  from  the  mouth,  and  more  or  less  oozing  of 
blood  is  constantly  present.  This  blood,  by  decomposing,  adds  to  the 
fetor  of  the  breath,  for  owing  to  the  soreness  of  the  mouth  and  weak- 
ness of  the  patient  the  tongue  becomes  extremely  foul,  and  the  odor 
of  the  breath  from  bad  cases  is  almost  unendurable. 

The  patient  early  complains  of  anorexia  and  a  "  bad  taste  in  the 
mouth."  There  is  often  thirst  and  unnatural  craving  for  sour  foods 
and  strong  condiments.  The  stomach  becomes  irritable,  nau.sea  and 
vomiting  are  common,  and  there  may  be  hsematemesis.  Early  consti- 
pation may  be  succeeded  by  diarrhoea,  offensive  and  sometimes  watery 
hemorrhagic  stools,  which  latter  have  been  described  as  dysenteric. 
Somewhat  late  in  each  case  hemorrhages  appear.  They  may  be  visible 
in  the  form  of  petechiae  or  larger  purpuric  spots  on  the  extremities  and 
trunk,  or  invisible  in  the  serous  cavities  (pericardium,  pleura,  joint 
cavities,  etc.).  Ecchymoses  are  most  common  on  the  feet  and  legs^ 
least  so  upon  the  face.  They  occur  both  around  the  sweat  glands  and 
hair  follicles  (Stengel).  Considerable  extravasations  of  blood  may 
occur  in  the  subcutaneous  tissue  and  in  the  connective  tissue  between 
the  muscles.  Superficial  blebs  and  ulcers  may  form  over  the  areas  of 
extravasation.  Hemorrhage  also  takes  place  from  the  mucous  surfaces, 
but  less  often  than  in  hemorrhagic  purpura.  Blood  may  come  from 
the  bladder,  rectum,  uterus,  and  nose,  as  well  as  mouth.  Hsematuria 
has  been  observed.  The  major  joints,  esjiecially  those  of  the  lower 
extremities,  may  become  swollen,  stiff,  and  tender.  Bruises  are  ill 
borne,  and  wounds  do  not  heal  readily. 

The  circulation  and  respiration  present  no  peculiarities  beyond  those 
naturally  caused  by  loss  of  blood,  anaemia,  and  weakness.  The  pulse, 
in  severe  cases,  becomes  quite  rapid  and  feeble ;  the  heart  sounds  are 
weakened,  possibly  accompanied  by  a  hsemic  murmur;  attacks  of  syn- 
cope and  dyspnoea  occur.  Congestion  of  the  lungs  may  be  present. 
The  temperature  usually  remains  normal  or  slightly  subnormal.  The 
urine  is  lessened  in  quantity,  and  of  deeper  color  and  higher  specific 
gravity  tlian  normal.  The  acidity  is  diminished,  as  are  also  the  alkaline 
phosphates.  Peptonuria,  acetonuria,  and  albuminuria  have  all  been 
observed,  as  well  as  haemoglobinuria,  but  evidence  of  severe  nephritis 
is  not  conmion. 

0(uilar  symptoms  may  be  present.  Night-blindness  has  been 
observed  among  sailors.  Hemorrnages  may  take  place  in  the  conjunc- 
tiva or  in  any  of  the  structures  of  the  eye  itself,  with  more  or  less  cor- 
responding visual  disturbance. 

The  mental  symptoms  are  characterized  by  deep  depression,  vei^png 
upon  melancholia.  Muttering  delirium  and  coma  precede  dissolution. 
Meningeal  hemorrhage  may  give  rise  to  convulsions  and  localized  symp- 
toms, such  as  hemiplegia. 

Complications  and  Sequelae. — The  stomach  is  often  exceedingly 
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irritahle,  and  ulfenitivf  cutcritis  antl  ilysciiU'ry  may  clcx  t<!<»p.  Lobar  and 
ljrtHR'ht>|mounjonia,  and  [iltnirisy,  or  ratlu-r  a  lu'iuiHTha^rio  hvtlrothurax, 
are  very  common  and  often  fatal.  Stirteiiing  and  swelling  of  the  joints 
may  persist  for  months,  ami  even  ankylosis  may  ensue.  Jn  eases  in 
wliich  the  gnms  have  iK-en  hadly  afteelcd,  |)ermanent  loss  of  their  sub- 
stance may  rcsnlt,  with  formation  of  eieittriees  and  siihseqiient  earies  of 
the  teeth.  I>esqnamation  may  aeeonipany  eonvaleseenee.  Nephritis 
is  rare, 

DiAUNOsis. — Seiirvy,  espeeially  if  the  uKnith  d(ies  not  liappeii  to  be 
very  sore,  is  often  overlookeil  until  the  patient  has  Income  thm^eronsly 
weak,  ami  even  then  it  may  Iw  mistaken  for  the  esiehexia  of  malignant 
disease — ptirjtnra,  general  nent-.»>thenia,  maiiismns,  et<'.  The  essential 
diagnostie  features  art*  the  fmigniis  an<l  hyjM'neinir  eondition  of  the 
gnms,  the  hemorrhiiges  from  the  gums  and  other  mneons  snrfaees, 
hemorrhagi's  into  the  skin,  vist-era,  and  serons  eavities,  a  tenileney  to 
.swelling  antl  soreness  of  the  larger  joints,  and  tedema.  In  piirimra  the 
hemorrhages  are  nsually  not  viscend  or  serons,  bnt  mainly  siipriieial, 
;ind,  as  in  the  other  diseas^^s  mentioned^  the  gnms  are  not  affeeted.  The 
gnms  are,  however,  atsi>  not  aifeeted  in  seiirvy  in  tlie  tfwithless  extremes 
<tf  life — in  iniants  ami  the  very  old.  In  purpura  tlie  joint  !-ynipti>ni,s 
are  often  morr  proiionnwd  than  in  senrvy,  exeept   in  ehiidn-n. 

The  history  td' the  case,  the  prevalenee  of  an  epidemie,  and  tavorable 
reaction  t^)  dietetic  treatment  mnst  all  be  eonsiderwl. 

PuiKJNusis. — Cases  recognized  early  and  wliieli  are  favorably  situated 
alnujst  invarialdy  recover  completely,  usually  after  an  interval  of  a  few 
week>^.  Bud  i-a.M's  are  very  serious  and  sometimes  fatal.  Weakened 
by  aua?m!a  and  inanition  they  may  easily  succumb  to  hcmorrhuges,  or 
die  from  simple  asthenia.  Fat^l  Ciises  have  occurred  from  sudden 
hemorrhage,  and  sometimes  from  septic  infection,  as  well  as  in  the 
more  eommon  way  from  inanition  and  asthenia.  In  an  epideniie  oeenr- 
ring  in  1891  in  tlic  Military  Hospital  of  St.  Petersburg,  oi'  225  patients, 
U),  or  8  J  l^r  cent.,  ilied,  and  ."»2  had  to  be  |>jiroletl  for  an  entire  year  on 
account  *if  auaiuia  and  weakness  ( Hertliensen).' 

RrlttpsfM  are  very  eommon  among  those  who  are  unable  to  maintain 
the  prophylaxis  aiul  treatnu^nt  which  might  be  curative.  In  this  man- 
ner the  disease  may  l>e  prolongeil  for  itujnths  or  sevemi  years. 

Puofti VLAXis. —  If  the  rules  of  cleanliness,  g<MMl  discijrliue,  iY*gu- 
larity  in  hmn's  (»f  eating  and  .■^leej>ing,  etc.  be  enforced  among  soldiers 
and  siiilrM's,  scurvy  may  l>e  avoided,  i-ven  if  fresh  vegetalile  tlxnl  is  not 
procurable.  Dried  legumes  ave  useless  pi-eveutive  foods,  but  canned 
and  coiupressed  vegetables  in  seamen's  rations  have  done  much  to  pre- 
vent scurvy  ;  bnt  fresh  fomi  is  always  preferable  to  any  other,  uo  matter 
how  it  may  be  preserved. 

Treatment, — The  trt^atment  of  ordinary  mild  <'ase's  of  scurvy  is 
almiKst  wholly  dietetit*,  and  recovery  usually  is  complete  witliin  from 
two  or  three  days  to  as  nuiny  weeks.  The  more  severe  <iises  reciuire 
tonic  and  stimulant  nHMlicati«>n,  with  absolute  rest^  The  citrate  of  iron, 
or  of  (juinine  and  iron,  with  mix  vomicui,  are  amonj^  the  best  tonic8. 
Iron  and  arsenic  should  always  be  given  in  some  mihl  form  if  there  is 
much  aniemia.     The  enfeebled  i:irculation  may  re(|uiix?  .strychnine  or 
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digitalis.  Vinegar,  acetic  acid,  potassium  citrate,  chlorate,  and  bitar- 
trate  have  all  proved  beneficial.  During  the  War  of  the  Rebellion  the 
expressed  juice  of  sorghum  was  used  with  some  success.  For  stomatitis 
and  bleeding  gums  astringent  mouth-washes  of  alum,  etc.  may  be  em- 
ployed, and  brushing  the  gums  with  a  10  per  cent,  silver-nitrate  solu- 
tion, or  a  solution  of  potassium  permanganate  or  potassium  chlorate  used 
as  a  mouth-wash  are  to  be  recommended.  Calcium  salts  have  been 
given  to  prevent  hemorrhage,  but  it  is  doubtful  if  any  drug  exercises 
much  control  in  this  regard  in  scurvy. 

In  mild  cases  of  short  duration  a  few  fresh  vegetables  or  oranges,  or 
the  juice  of  two  or  three  limes  or  lemons,  must  be  eaten  daily  ;  and  lime- 
juice  has  long  been  regarded  as  an  excellent  preventive  as  well  as 
curative  agent.  A.  E.  Wright,^  in  an  interesting  discussion  of  blood 
coagulation,  throws  disfavor  upon  fresh  lemon-  or  lime-juice,  on  the 
ground  that  their  chief  acids,  citric  and  tartaric,  when  given  per  cw,  have 
a  decided  inhibitory  control  over  intra-vascidar  coagulation,  and  hence, 
in  cases  with  much  hemorrhage  from  the  gums,  tend  to  maintain  oozing 
of  the  blood.  Neutral  citrates  are  preferable,  as  they  do  not  act  in  this 
manner.  These  objections  are,  however,  rather  theoretical  than  prac- 
tical. The  bleeding  from  the  mouth  is  easily  controlled  as  above 
described,  and  lime-juice  is  unauestionably  a  good  remedy. 

In  more  severe  cases,  when  tne  mouth  becomes  too  sore  to  masticate 
ordinary  food,  or  the  patient  is  too  feeble  to  digest  it,  fluids  must  be 
given.  Fresh  milk,  broths  and  meat  soups  thickened  w^ith  vegetables, 
fresh  vegetable  purieSj  and  eggs  are  the  best.  Fresh  orange-,  lemou- 
or  lime-juice  must  be  added  four  or  five  times  daily.  At  sea  and  in 
camps,  when  the  patients  become  stronger,  there  may  be  given,  with 
fresh  meat,  when  obtainable,  sauerkraut,  well-boiled  cabbage,  baked 
potatoes,  pickles,  salads,  and  "  greens,"  such  as  beet-tops,  water-cress, 
fresh  mustard,  or  radishes.  Lettuce,  spinach,  sorrel,  potatoes,  and 
apples,  as  well  as  limes  and  lemons,  have  all  been  rated  as  "anti- 
scorbutic "  foods,  but  no  one  of  these  can  be  specially  relied  upon. 


SCURVY  IN  INFANTS  AND  YOUNG  CHILDREN. 

Etioi^gy. — It  is  now  twenty  years  since  Ingerslev  and  W.  B. 
Cheadle^  first  called  attention  to  the  possibility  of  scurvy  in  the  very 
voung,  and  since  that  time  a  large  number  of  confirmatory  obser\'ations 
have  been  reported,  and  to  Thomas  Barlow  ^  belongs  the  credit  of  first 
carefully  describing  the  peculiar  pathological  conditions  of  the  lower 
limbs  in  eases  especially  associated  with  rickets.  Sutherland,*  in  a 
rejxjrt  of  71  cases,  found  rachitic  diathesis  to  be  a  very  strong  fector 
underlying  the  extensive  bone  lesions.  Jacobi  reports  40  cases  of  asso- 
ciation of  these  two  diseases  (see  Rachitis,  page  938). 

Among  infants  the  disease  is  most  apt  to  first  appear  from  the  ninth 
to  the  fourteenth  month,  but  it  may  develop  at  any  later  period.    Rotch,* 

»  Brit.  Med.  Join-n.,  Julv,  1894,  p.  57.  *  Lancet^  Nov.,  1878. 

»  Med.-Chir.  TSans.,  London,  vol.  Ixvi.,  1883.         *  PraetUioner,  London,  Feb.,  1891 
»  Fediatrici,  1896,  p.  1076. 
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referring  to  a  personal  pxperience  with  60  or  70  eories,  savH  that  nearly 
all  tM^t'iiniHl  between  eight  and  twelve  months  of  age,  and  that  he  "  has 
mt't  with  no  eases  hitor  tliau  the  tirst  half  of  the  seeond  year,  and  with 
none  earlier  than   tilit'  first  half  of  the  first  yt"ar." 

Northrnp'  and  Crandalt  in  18!)4  repitrtin.!  an  examination  into  the 
c-anses  of  infantile  seurvy,  ami  found  it  almost  iiivariahly  due  to  substi- 
tution, for  various  reasons,  of  proprieUiry  fowls  fV»r  iresh  forxl.  They 
write  that  '*  even  fresh  milk  in  small  [jm portions  is  not  sufficient  to  in- 
sure immunity,'' and  "the  exaet  iliet  is  known  in  .'33  raises.  We  find 
that  12  i>f  these  ehitdren  (;36  per  eent.)  were  fed  on  ])n»prietary  f^Hids 
exeliisivelv,  fi  (IH  |M'r  eent.)  hud  r€'eeivcHl  an  exelusive  diet  of  eondens<'d 
milk  tir  evaporate<l  cream,  wliile  3  ix^ceivetl  a  enmbination  of  these  two 
fooda.  Over  63  i>er  eent.,  therefore,  were  fed  \\\mn  a  diet  of  proprietary 
foods  and  eondenst»d  milk.  Two  ehildren  receivetl  .sterilized  milk  ex- 
ehisively,  and  3  a  weak   mixture  of  milk  anil  water." 

Ntirthrnp  adds  :  '*  It  is  a  signitieant  fact  that  tlie  country  wliieh  fur- 
nishes  most  of  the  literature  of  scorbutus  in  children  is  the  same  wiiieh 
is  [Misted  from  end  to  end  with  advertisements  of  proprietary  fomlrt.** 
He  says  also  that  the  ehildren  of  the  well-to-<lo  are  even  more  apt  t(» 
have  scwrvy  than  those  of  the  very  poor,  owing  to  the  ability  of  the 
parents  to  indulge  the  child  iu  a  variety  of  such  focxls  ;  and  Chea<llo 
called  attention  to  the  fact  that  the  children  of  the  |x)or  are  nsnally 
tiiken  while  very  vming  to  the  family  table,  where  they  are  often  given 
p«>tatix's  and  sinular  fixwls. 

Barlow,'  in  summarizing  the  histories  of  numerous  euses  of  infantile 
•seurvy,  says:  "There  is  no  evideniic  that  any  child  has  deveIoite«l  this 
groiij)  of  symptonif^  whilst  being  suckled  at  the  brea>t.  Furtlicr,  the 
most  striking  causes  are  those  in  whi<"h  infants  havi-  Ix-en  brought  nji  for 
several  munths  ou  artificial  foods  prejxared  with  waf<'r  an<l  without  any 
fresh  aliment." 

Some  of  tho>e  w^ho  have  recognize*!  scurvy  in  infants (Ileubner,  liar- 
low,  and  others)  Htate  that  it  may  sometimes  be  canse<l  by  the  pn>longed 
use  of  sterilized  milk — /,  »\  milk  heated  to  212°  F.,  but  Stengel.  Ilult, 
and  Rotch  dissent  from  this  view.  Milk  of  poor  quality  or  t<M>  dilute 
has  been  shown  to  cause  it. 

Patiiologic.vi.  Anatomy. — The  essential  differences  between 
scurvy  in  the  adult  and  in  iufauey  and  early  ehildlnxHl  consist  in  the 
presence  in  the  latter  of  suhpenosteal  hemorrluiges  and  thickening  of 
the  long  bones  of  the  legs,  s<'paration  of  the  epiphyses,  and  excesaive 
liK-al  pain  and  tendi»rness,  with  pseudo-pandysjs.  These  changes  are 
most  prououiK'L'd  ab<iut  the  femur,  but  the  tibia  and  fibula  aR'  often  in- 
volved to  a  lesser  degree.  The  periosteum  is  niisi'<l  by  the  extravasatetl 
bloml,  prwbieing  a  fusiform  swelling  abinit  the  shaft,  and  there  may  l>e 
8U|>erficial  necrosis  of  the  bone. 

There  is  corresponding  general  swelling  of  the  skin,  which  is  tense 
and  shining.  The  tenderness  is  so  great  over  the  swollen  limb?^  that  the 
child  shrieks  with  pain  if  disturbed,  and  the  cK'currence  of  pseudo-papal- 
ysis  is  explaimnl  by  the  pain  eau-^eil  by  any  contracture  ot  the  niiisclea 
attached  to  the  tender  periosteum.     When  the  swelling  subsi<le8  under 

»  AW  Yvrk  M^fL  Jnurn.  Mav  2rt,  1804. 

'  Ktntitujf  (SfrlofntdU  of  (hr  Di^ttafs  of  Children^  vol.  U.  p.  276. 
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treatment  and  the  clots  are  absorbed,  it  then  becomes  apparent  that  the 
shafts  of  the  long  bones  are  considerably  thickened,  and  their  epiphyses 
are  sometimes  found  to  be  separated,  giving  crepitus.  A  curious  case 
was  diagnosed  by  Henry  Ling  Taylor,*  of  a  girl  eleven  months  old,  having 
localized  pain  and  swelling  over  the  first  and  second  lumbar  vertebrae, 
which  had  led  to  a  previous  diagnosis  of  Pott's  disease  by  several  phy- 
sicians. The  child  nad  pseudo-paralysis,  spongy  gums,  and  other  typical 
symptoms,  and  recovered  iipon  dietetic  regimen. 

The  forearms  may  be  anected  in  the  same  manner  with  the  legs,  but 
far  less  frequently,  and  the  thighs  are  usually  worse  than  the  legs.  The 
scapula,  lumbar  vertebrae,  and  orbits  have  all  been  affected.  The  joints 
usually  escape. 

Symptoms. — The  symptoms,  aside  from  the  pain,  tenderness,  swell- 
ing, pseudo-paralysis,  ana  crepitus,  with  tense  shiny  skin,  which  have 
been  referred  to  in  connection  with  the  pathological  changes  in  the  leg 
bones,  are  practically  those  already  described  as  occurring  in  the  adult, 
although  in  toothless  gums  there  is  little  if  any  swelling,  and  the  pres- 
ence of  punctate  ecchymoses  may  be  the  only  symptom  in  the  mouth. 
Older  children  who  are  teething,  or  who  already  have  teeth,  often  have 
a  stomatitis  ulcerosa,  like  adults. 

The  infant  with  scurvy  loses  appetite,  becomes  pallid,  often  perspires 
freely,  and  lies  ver}'  quietly,  dreading  all  movements  which  elicit  pain. 
Such  a  child  will  scream  with  terror  if  it  thinks  the  legs  are  to  be  moved. 
Diarrhoea  is  common. 

As  in  the  adult,  but  less  commonly,  general  purpura  and  hemorrhages 
from  mucous  membranes  or  into  viscera  and  serous  cavities  may  be  pres- 
ent. Hcematuria  may  be  the  only  exhibition  of  blood  extravasation 
aside  from  the  periosteal  swellings.  Proptosis,  caused  by  blood  extrav-a- 
sation  behind  the  orbit,  has  been  noticed  by  several  clinicians,  and 
Sutherland  is  disjwsed  to  regard  oedema  of  the  eyelids  as  diagnostic. 

Diagnosis. — Scorbutus  in  infancy  and  childhood  must  be  principally 
differentiated  from  acute  and  subacute  rheumatism  and  rachitis.  I  have 
seen  several  cases  recently  which  had  been  erroneously  treated  for  rheu- 
matism. 

Rheumatism  is  much  more  acute,  and  is  rare  in  very  young  infants. 
The  pain  and  swelling  are  mainly  in  the  joints,  whereas  in  scurvy  they 
are  along  the  shafts  of  the  femur,  tibia,  and  fibula,  and  crepitus  may  be 
sometimes  obtained  at  the  epiphyses.  The  spongy  gums,  if  present,  the 
pseudo-paralysis,  and  finally  the  improvement  under  dietetic  treatment, 
all  point  to  scurvy,  rheumatism  being  affected  by  salicylates  and  but  little 
by  diet.  In  rheumatism  there  are  usually  local  heat  and  redness  about 
the  joints,  which  are  wanting  in  scurvy. 

Scorbutus  in  infants  was  originally  regarded  as  acute  rachitis,  but 
this  was  an  error,  and  the  diagnosis  from  rickets  can  always  be  made 
with  proper  care.  Rachitis  and  scurvy  may,  however,  co-exist,  and 
Rotch  ^  says  that  he  has  seen  a  dozen  cases  in  which  the  two  diseases  be- 
came coincident,  and  after  cure  of  the  scurvy  the  rachitic  symptoms 
remained. 

From  rachitis  scurvy  may  be  chiefly  differentiated  by  the  following 
appearances  :  Greater  relative  involvement  of  the  legs,  with  thickening 

>  Amer.  Med.  Surg.  Bull.,  New  York,  Feb.  1,  1894.  «  Loc.  eiL 
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€pi(thyst'iil  tMnIs  ;  tfit-at  Itwul  tendfrm'ss,  comlujir*!  \vi(h  iiiniuthility  of  tlie 
Hinhs,  extensive  dirt'uM'  swelHiiji  of  the  U'^^^,  iisimlly  withiiiit  jMtting.  Jii 
riekets  there  is  gros>.  enhirgeiiH'iit  of  ^lie  epijihyse.-  nf  the  long  b<ine>,  the 
s*]imre  forelieiul,  "  Ix^iuUntj '*  of  the  rilis,  tc'iuleiiey  to  bowing  of  the  legs, 
absiMjee  of  [Kiin^  etc. — syinptonKs  which  have  no  efnjnterj«irt  in  scurvy. 

The  ritoraatitis  nlrero.sa  of  seiirvy  is  not  foiniil  witli  rieketit. 

Pnrptini  in  infants  laeks  the  striking  boue  phouoniena  of  scurvy,  aa 
well  as  the  swollen  gtmis, 

Hereilifary  syjihilis  also  laeks  the  peculiar  bone  plienomena,  and 
ul though  jjeriostitis  rarely  may  be  present,  it  is  not  dne  tu  heniorrliaps 
and  iwteiK'houdritis  is  tar  more  eoramon.  Eeeliymfwes  are  absent. 
Dactylitis,  crauiotabes,  anil  catjirrlial  symptoms,  eoinnion  in  syphilis, 
are  lacking  in  HMirvy. 

Infantile  paralysis  oujj^ht  not  to  be  ('onfounded  witli  scurvy,  for  it 
can  usually  be  detnonstmtcd  in  the  latter  disease  that  the  j>seud(»- paral- 
ysis is  merely  an  ap}K'arance  tlue  to  sorriness  and  dread  t*f  pain. 

pRo<;N"<ksis. — Not  a  few  cases  of  infantile  scurvy  have  proved  fsital 
from  lack  of  recognition  until  too  late  for  treatment.  The  disease  lx*ing 
mtich  liettiT  understood  than  formerly,  mnv  offers  a  better  prognosis, 
and  eases  vvtiicli  are  |>ut  early  upon  a  profxT  diet  usually  recover  in  a 
few  weeks,  and  inij)roveinent  may  be  cxpect<'d  within  u  few  days. 

Tkkatmknt. — The  treatment  of  infantile  scurvy  is  very  simple. 
All  prepared  or  proprietary  fbrnls,  condeiistnl  milk,  sterilized  milk,  etc., 
must  he  wholly  discanied,  and  the  infant  is  to  Ijc  fe<l  njKtn  fresh  mother's 
or  cow's  milk  of  good  i|uality  and  not  too  much  diluti-d,  fresh  express<*<i 
beef  jui^'c  .>ij  nr  iij  daily,  vir^i:  albumen,  and  fresh  orange  or  peach  jnice. 
The  juice  uf  a  whole  onmge  may  be  ilaily  given  la  an  infant  of  nine  or 
ten  mi>nths.  Chihlreu  over  one  year  old  may  be  given  a  little  of  tiie 
expressed  juice  i>f  boiled  vegetables.  Barlow  recommends  a  little  well 
boiled  and  **  sieved  "  |wtuto  with  cream.  Seorbutie  infants  often  take 
meat  juice  and  orange  juice  with  an  eagerness  which  amounts  to  craving. 
Older  chilitreu,  of  three  U*  ten  years  of  age,  shnuld  be  made  to  take  fresli 
vegetabli-  pnnrs^  baked  mashed  j>fjtat«j>es,  scraped  a]iplc  pulp,  bjiked 
oranges,  lemona<Ie,  etc,  for  t!ie  voluntary  refusal  of  fresh  vcgcta!>le 
IVmmIs  may  have  Ikm-u   the  ehicf  etiologicjil   factor  in  the  disease. 

For  the  painful  condition  of  the  k^,  rest  in  the  horizontal  p)sition 
is  enjoined,  and  the  limbs  should  Ijc  pmtected  in  cotton  and  immobilized 
by  sand  bags.  Wet  compresses  may  Ix'  of  service.  Daring  convales- 
Ciencc.  if  anu'mia  ix-i-sists,  the  citrate  of  inui  and  (piinine  should  be  pre- 
scribed, and  small  doses  of  Fowler's  solution  of  arsenic. 


ADDISON'S  DISEASE. 

By  warren  COLEMAN,  M.  D. 


i^EFiNiTiox. — Adili&oii's  dist'tif^e  in  a  constitiitinniil  aflTfction  cliar- 
acteri/AHl  bv  progressive  muscular  weakness,  liiss  nfamliac  and  vaHciilar 
Umv,  aliineiitarv  tlisturbantvs,  and  ^enenilly  by  a  jKrubar  pij;ni<'ntation 
of  tlie  -^kiu,  diu:  to  iitterrnptiini  of*  the  secretion  of  tbe  suprarenal 
eajHuIes,  and  probably  also,  in  some  eases,  to  reflex  ner\*e  distnrl>- 
aiu'cs. 

EtioukjY. —  Addison's  disease  is  of  infrequent  oeeurrenee.  Lewin 
gives  a  total  of  800  re|K>rted  eases.  The  tlisease  is  tliou^ht  to  be  more 
ctmimon  on  the  Continent  and  Eajrlund  than  in  Ameriea.  Hertnlity 
eeenvs  not  to  lje  a  faetor  in  its  di'velopnjeiit.  Andrews,'  however,  lias 
reeoT-ded  ciir^H  in  two  brothers.  All  «ises  hitherto  de.M'ribe<l  have  been 
among  Canea>ians,  but  iveently  Kailas  Chundni  Hose'*  lias  reported  a 
number  of  eases  from  his  jinietiee  in  India.  In  none  of  them,  lunv- 
ever,  was  the  diagnosis  contirnied  l)y  autopsy.  Xo  age  is  exempt  from 
Addison's  disease.  It  has  been  met  with  as  early  as  the  seventh  ihiy 
and  as  late  as  the  eiglrtv-lirst  year.  The  majority  of  eases  have 
ocenrred  between  the  twentieth  and  fiftieth  years.  Addison's  disease 
is  of  more  frerpieiit  tMriirrenee  in  males — abniit  (i-j  per  eent.  nf  all  eiises. 
(Treenhow  lias  ealkil  attention  to  its  greater  fre^pieney  among  laboring 
elass^^s,  eonseqnent,  as  he  supposes,  upon  their  greater  liability  to  over- 
exertion and  injury.  It  seems  a  well-esfablished  faet  that  injuries 
to  the  l>aek  or  alxlouien  may  be  the  determining  faetor  in  the*  deveh>p- 
ment  of  ttie  disease,  and  that  witiitMU  the  injury  being  suffieient  to 
ineapaeitate  the  individual.  In  some  instanees  the  injury  has  le<l  to 
caries  of  the  vertel)rie,  to  be  followed  by  Addison's  disease. 

Any  or  all  of  the  above  factors  must  be  regartled  as  accidental,  or  at 
most  preflisposing,  causes. 

A4ldisfin's  disease  has  been  associated  with  tubereuJcm»  of  the  supm- 
renal  capsules  in  HO  per  eent.  of  757  eases.*  The  ilisease,  however, 
dcH^s  not  seem  to  be  more  eummon  in  tulxTeuIar  families.  Tubereul<»is 
of  the  suprarenal  capsules  is  not  necessarily  ass«>eiated  with  tybenular 
lesions  in  other  |Kirts  of  the  bwly.  The  supnirenal  capsules  ma\  l>e 
the  only  tulwreular  fwi,  thiiugh,  on  the  other  han<l,  the  lesion  may  Ik* 
Hccondarv  to  tuberculosis  oi'  the  lungs  or  vert4'bne.  The  I'arity  of 
tuberculosis  of  the  suprarenal  capsules  in  pulmonary  or  general  tuber- 
culosis is  a  noteworthy  fact.     A  systematic  examination  of  the  glands, 

•  Si,  liarthobmu'^tv'st  HoHpital  Repor1$,  vol.  xxvii. 
'  Jniiinn  Mfdiml  Gazette,  July  and  .Vtijr.,  l>iH8. 

'  W.  (lilraan  Thompson:  Amer.  Jour.  Med.  Set.,  Oct.,  1893,  and  Team,  Awte,  Amer. 
Phy».j  1893,  p.  a5. 
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however,  shows  the  lesion  to  be  more  common  than  hitherto  Fuppo;^. 
This  rarity  of  involvement  of  the  suprarenal  capsules  may  be  explained 
in  one  of  two  ways :  either  that  when  tubercle  bacilli  gain  entrance  to 
the  circulation  they  are  not  carried  to  these  glands  by  reason  of  some 
circulatory  jxjculiarity,  or  that  the  glands  are  not  readily  susceptible  to 
tuberculosis.  It  appears  that  something  more  than  the  mere  presence 
of  the  bacilli  in  the  glands  is  needed  for  their  lodgement  and  develop- 
ment. From  some  unpublished  experiment^;  conducted  at  the  L#oorais 
Laboratory,  I  am  inclined  to  believe  that  there  is  some  inherent  reason 
in  the  suprarenal  capsules  why  tuberculosis  is  so  uncommon  in  them — 
a  something,  perhaps,  which  is  antagonistic  to  the  localization  of  tlie 
lesion.  The  experiments  are  briefly  as  follows :  The  suprarenal  cap- 
sules of  eleven  rabbits  were  directly  inoculated  after  abdominal  section 
with  virulent  cultures  of  tubercle  bacilli,  the  wounds  closed,  and  the 
rabbits  killetl  after  periods  varying  from  six  weeks  to  one  year.  In 
only  two  instances  was  the  inoculation  successful,  though  in  all  cases 
tuberculosis  was  found  in  other  organs  of  the  body.  After  failure  in 
the  first  two  or  three  experiments  to  produce  tuberculosis  of  the  supra- 
renal capsules  the  glands  were  injured  by  the  needle  before  the  bacilli 
were  thrown  in.  In  one  case  of  the  series  a  culture  of  streptococcus 
erysipelatus  of  proved  virulence  was  inoculated  simultanetmsly  with 
the  tubercle  bacilli,  yet  without  result.  A  legitimate  €X)nclusion  from 
these  exjieriments  seems  to  be  that  there  is  some  protective  agency  in 
the  suprarenal  capsules,  at  least  in  rabbits,  against  tubercular  involve- 
ment. 

As  a  rule,  both  ca|isules  are  tubercular  in  Addison's  disease,  and  not 
only  so,  but  there  is  almost,  if  not  complete,  destruction  of  the  glands. 
Large  jwrtions  of  the  glands,  however,  have  remained  uninvolved  in 
other  cases.  In  still  other  cases  the  lesion  has  been  unilateral,  leaving 
one  gland  entirely  imaffected. 

As  stated  above,  some  injury  to  the  back  or  abdomen  is  sometimes 
the  immediate  predisposing  cause  to  tuberculosis  of  the  suprarenal 
capsules.  Again,  the  tuberculosis  may  extend  to  the  suprarenal  cap- 
sules by  direct  continuity  from  some  adjacent  tubercular  focus — e.  g. 
caries  of  the  vertebrae. 

Of  tlie  remaining  20  per  cent,  of  cases  in  tlie  series  above  referred 
to  which  are  not  tubercular,  8  per  cent,  are  associated  with  tiome  other 
lesion  of  the  gland — e.  y.  carcinoma,  sarcoma,  simple  atrophy,  etc. 

Chronic  interstitial  inflammationy  leading  to  destruction  of  the  glan- 
dular substance,  has  been  found  associated  with  the  disease. 

Tumors  of  the  suprarenal  capsules  have  also  been  found,  in  a  certain 
number  of  cases  of  Addison's  disease,  at  the  autopsy  table. 

Simple  atrophy  of  the  suprarenal  capsules  has  been  described  in  a 
limited  number  of  cases  as  the  cause  of  the  disease.  The  atrophy  has 
reached  at  times  such  an  extreme  grade  that  the  glands  could  not  be 
found  after  death.  Such  atrophy  or  the  disappearance  of  the  glands 
as  the  result  of  tuberculosis  is  the  probable  explanation  of  the  4  cases 
of  Addison's  disease  rei)orted  by  Martini,  Spender,  Fletcher,  and 
Rispal,  with  congenital  absence  of  the  suprarenal  capsules.  In  Risixil's 
case,  for  instance,  the  disease  occurred  in  a  man  aged  twenty-four  vears, 
who  died  ten  months  after  the  onset  of  tlie  symptoms.     Without  antici- 
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|iutiiij^  llie  (l)s<'iissi(ni  af  tht'  rrlutioii  of  the  siqinirrnal  capsules  to 
A<UlisMH*,s  tlis«'aso,  in  a  ciise  of  tliis  kind  tltcre  is  Imt  imi'  r>f  two  con- 
clusion!^ to  he  i-eached  :  eitlier  tJuit  tlie  snpnirenal  i'apsnles  liave  no 
n'!ati*ni  t(«  Addison's  disease,  or  llmt  they  ha<l  disaitjM'ared  through 
atro])hy  or  some  other  h'siim.  It  is  inconeeivahle,  if  tlie  supran-nal 
eapsuk'S  h«ir  any  relation  to  tlie  diseaM',  lliat  tliey  eouUI  have  heeii 
<'ongeni tally'  absent  an^l  ilieir  ahseiiee  not  have  eaused  symptoms  during 
the  twenty-three  years  of  life  previous  to  the  admitted  presence  of  the 
disease. 

Hhxid  tynh  and  extmvasatiotjs  of  hhxKJ  into  the  substance  of  the 
glniul  have  also  been  presc^nt  in  eases  i>("  the  disease,  f 'ases  associated 
with  bliHMl  cysts  and  bltKnl  extravasations  have  generally,  thougli  not 
always,  iK-enrre*!  in   the  early  |M'rio<l  of  life. 

Birseh-Hii"sclifekl,  Andrew,-,  ami  ('!dj>erovi(eh  *  have  re}»orti^l  cases 
of  AddisoiiV  disease  due  to  f<tfphififk'  h.n{fim  of  the*  suprarenal  ca|>- 
snles. 

In  the  nnnaining  12  per  c<'nt.  of  cases  of  Addison's  disease  in  the 
alxjve  stories,  no  frsion  of  the  suprarenal  cajtsnles  was  fonntl.  In  some 
of"  the  castas  the  alidoniiual  svnipatlietie  ganglia  or  nerves  were  tlesenl)e<l 
as  disea-sed.  In  other  erases  not  only  was  there  no  lesion  of  tlie  symj>a- 
thetic  system,  bnt  no  demonstrahle  lesion  in  the  IhhIv. 

Ijosions  in  the  afj«lo/uintff  Ki/mp<ifhriiv  nervous  system  have  l>een  found 
in  many  eases  of  AddisoirV  disease,  genertdly  as^^maated  with  stune  lesion 
of  ttie  su|n*arenal  eajjsules.  These  lesions  have  formeil  tlie  basis  of  the 
nervrms  theory  of  the  disease.  It  is  doul>tfnI,  however,  if  they  Iw  a 
factor  in  the  pnxbietion  ol'  more  than  a  singh*  group  of  symptoms,  an<l 
even  in  this  group  they  may  play  a  subsidiary'  role. 

Attacks  of  malarial  fever  have  ctceurred  in  cas(\s  wliieh  subsequently 
develo|KHl  Atklison's  tli.si'as<%  and  tlx*  (piestion  lias  In'en  raised  as  to 
whether  malarial  fever  Ix-ars  any  relation  to  the  causition  of  Addison's 
diseas*^'.  But  a  like  inquiry  into  tlie  [Kist  history  of  the  patients  would 
nndoubti*<tly  reveal  the  fact  that  other  ordiirary  diseases  had  antedated 
the  Aditison^H  dis<?ase  to  the  stime  or  an  even  greater  extent.  It  would 
apjKnir  that  the  development  of  Addison's  disease  in  [X'rsons  who  had 
l>een  previously  affected  with  nualarial  fever  was  scarcely  more  than  a 
eoincidi'iiee.  Indee<I,  it  wc^ild  be  stninge  had  not  some  of  the  diseases 
to  whieh  |>ersons  are  ordinarily  subject  been  recorded  as  preceding  the 
affection. 

pATHOLOCiiCAL  Anatcimy. — Thc  following  lesions  of  the  snpnirenal 
ca})sules  have  been  deserilx'd  in  the  re|M>rtc<l  «ises  of  Addison\s  disease : 
(1)  Tubereid*»sis ;  (2)  chronic  interstitial  iriHamniation  ;  (3)  neoplasm; 
(4)  sim|)le  atrophy;  (i))  blootl  extniva,<:itic>ns ;  (())  syphilis. 

Ti(fjrrciifa><lff  is  liy  far  the  nH»st  iVecpient  lesion  of  the  snpnirenal  eaj>- 
snles  in  <>ases  of  Adilisoirs  disease.  This  lojon  has  be<'n  described  in 
the  |Ki>t  as  scrofulous,  caset^us,  and  Hbi'o-ii'jiseons.  Such  c-ases  are  now 
generally  admitted  to  have  l>een  cases  of  inbercnlrwis.  Both  capsules 
are  genemlly  attache*!,  bnt  one  is  fre<piiently  invaded  sooner  than  the 
other,  eonsetpiently,  the  two  organs  often  j*resent  ilittercnt  stages  of  the 
jirfK-ess.  Occasionally,  a  single  gland  is  involved,  tlie  other  remaining 
healthy. 

•  L<t  liuUfii'n  Mfthettit,  PhHs,  July  21,  I8W». 
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The  tubercular  process  usually  begins,  as  Virchow  first  pointed  out, 
in  the  medulla  of  the  gland  as  a  single  miliary  tubercle  or  an  aggr^- 
tion  of  miliary  tubercles.  The  process  never,  or  but  exceptionally^  be- 
gins in  the  cortex.  Several  tubercular  foci  may  start  coincidently  in 
the  gland.  At  other  times  the  foci  are  secondary  to  a  primary  deposit 
in  the  gland  itself.  Frequently  smaller  masses  may  be  seen  at  the 
periphery  of  the  primary  focus.  However  this  may  be,  multiplication, 
growth,  and  coalition  of  the  tubercles  ultimately  leaid  to  replacement  of 
the  medulla,  and  finally,  by  further  extension,  to  obliteration  of  the 
oi^n  as  a  physiological  and  anatomical  entity.  As  the  lesion  progress^ 
retrograde  <;hanges  occur  near  the  centre  of  the  nodules,  resulting  in 
caseation.  Following  upon  the  caseation,  but  not  with  equal  rapidity 
in  all  cases,  a  deposit  of  calcareous  particles  takes  place  in  the  necrotic 
areas,  until  finally  the  suprarenal  capsules  become  converted  into  lai^, 
nodular,  distorted  masses,  in  which  it  may  be  impossible  to  demonstrate, 
even  microscopically,  the  presence  of  suprarenal  cells.  When  the  patho- 
Ic^ical  process  has  reached  the  surface  of  the  organ  the  capsule  becomes 
secondarily  involved,  and  it  may  increase  to  several  times  its  normal 
thickness.  A  reactive  inflammation  is  often  started  in  the  circumjacent 
structures. 

Sometimes  the  caseous  areas  undergo  liquefaction  instead  of  calcifi- 
cation, and  pockets  of  creamy,  yellowish,  sometimes  greenish  material 
form.  The  glands  in  these  cases  appear  to  be  the  seat  of  abscess  forma- 
tion, but  the  semiliquid  material  is  not  pus.  It  consists  of  necrotic  or 
necrosed  cells  and  amorphous  and  fatty  granules.  Liquefaction  of  the 
necrosed  tissue  may  extend  throughout  the  entire  mass  and  the  gland 
become  reduced  to  a  dense  fibrous  capsule,  enclosing  a  thick,  creamy, 
yellowish  material.  I^ater  on,  when  the  water  has  been  absorbed,  the 
fibrous  capsule  contracts  and  blends  with  the  amorphous  material  within 
it,  calcification  proceeds  or  l^egins,  and  the  place  of  the  suprarenal  cap- 
sule is  occupied  by  a  small,  irregular  fibro-calcareous  mass. 

It  follows,  then,  that  the  gross  appearance  of  the  capsules  in  any 
individual  case  of  Addison's  disease,  with  tuberculosis  of  the  supnirenal 
capsules,  will  vary  according  to  the  age  and  extent  of  the  process.  The 
microscopic  appearance  will  also  vary.  As  long  as  the  formed  or  form- 
ing tubercles  are  present  the  sections  will  show  typical  appearances. 
Even  when  the  whole  or  greater  part  of  the  organ  has  become  involved 
tubercules  may  yet  be  found  in  the  capsule  of  the  gland.  It  has  been 
stated  that  giant  cells  are  not  always  present ;  but  this  would  seem  to 
dej^end  upon  the  stage  to  which  the  process  had  advanced.  A  time  may 
ultimately  be  reached  when  no  cellular  elements  can  be  found,  yet  this 
is  not  evidence  of  their  previous  absence. 

Tubercle  bacilli  have  been  found  sufficiently  often,  and  the  lesion  is 
sufficiently  characteristic  to  be  pronounced  definitely  tuberetdottw. 

The  lesion  in  the  capsules  may  be  secondary  to  a  lesion  elsewhere  in 
the  bcxly,  notably  to  caries  of  the  vertebrae,  or  it  may  be  primary. 

Cases  of  tuberculosis  of  the  suprarenal  capsules  are  not  Addison's 
disease,  unless  accompanied  by  symptoms. 

Chronic  interstitial  inflammation  of  the  suprarenal  capsules,  with  sub- 
sequent or  concomitant  atrophy  of  the  suprarenal  parenchyma*  The 
process  is  purely  a  chronic  interstitial  inflammation  without  tubercular 
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involvement,  ami  is  in  all  ix?i*|K'0t8  shiiihir  to  iiUmiis  processes  in  otiior 
orjipins  ;  as,  for  example,  in  the  livf?r  *intl  itiymtd. 

Aro/>/o^m.*(, — AdiliMHi's  (lisease  has  Inrn  a>i843ciate<i  occa><ionalIy 
with  tumors  of  the  suprji renal  eapsiiles,  sijcli  as  sarcoma,  earcinnma, 
ami  eehitirHsx'Cds  evsts.  In  the  ease  of  siiitrorna  and  enreinoma  the 
new  formations  are  geiieniUy  secondary  to  a  ji^rowth  elsewhere  in  the 
htMly,  l^rimary  timiors  of  the  suprarenal  rajjsules  do  occur,  however, 
and  may  prove  a  cause  of  Addison*s  disease.  One  or  hoth  of  the 
hU|)rareiial  (•apsiil<'s  may  W  alfertecl.  S't^nnttary  tnmnrs  *»f  the  snpni- 
renal  eajHules  present  the  mieroseopitr  itpjM*arane«'s  of  tlie  primary 
i^ruwth, 

Simph^  Atrophjt/. — Partial  atrophy  of  the  sn|>raivnal  capsules  is  u 
normal  process  of  old  age.'  Simple  atrophy  may  occur,  however,  earlier 
in  life  and,  reaching  an  extreme  gra<le,  be  a  cause  of  Addison's  ilisease. 
The  glands  have  more  than  once  liceu  reduced  to  the  size  of  a  sulit  j)ca. 
In  the  crises  of  ttie  Atldiscm's  ilisease  descrilx-d  with  congenital  absence 
of  the  supnireual  ca|)stdes,  it  is  supposerl  that  the  glands  disiipjK^ired 
ttirnugh  atrophy  ttr  tultercuhisis.  The  alwlominal  symjMithetic  nerves 
and  gjinglia  are  generally  healthy  in  these  crises. 

hiiunl  ([ififtii. — A  few  cases  of  Adtlison^s  disease  have  been  a«i»ociated 
with  bltMxl  cysts  or  extravasiitions  of  l)l(Mr»d  into  the  substance  of  the 
su[)mrcnal  ca|)snles.  In  some  of  these  the  extravasation  1»ls  le<l  to 
the  development  (»f  a  subsequent  fibrosis,  Tiic  lesions  are  I>eliev4'«l  to 
be  due  to  trauma  of  tin*  capsuh-s,  resulting  fmm  injuries  received  ut 
birth  or  sidisequenlly.  One  case  has  Ik^cu  described  in  an  inliint,'  and 
Najiier^^  has  re<'orded  a  ease  in  a  num  aged  forty-six,  a  butcher  by  cxxni- 
palion.     In  Ixtth  instances  only  one  suprarenal  capsule  was  aftW'ted. 

Sifjihifittr  Imioiiti^  gummata  and  fibrosis,  liav<'  been  found  in  the 
suprarenal   capsules  in  several  case^  of  Addison's  disease. 

NerriKt^  .S'j/«/c»». — The  lesions  described  in  the  nervous  svstcm  in 
cases  of  Addison's  disease  have  been  ehietiy  lesions  of  the  ai>«h*minal 
fiym|iathetic  nerves  and  ganglia.  Lesions  have  been  found,  however, 
in  the  central  nervous  system.  The  changes  in  the  alwlominal  sympa- 
thetic nerves  (exclusive  of  the  ganglia)  fH-cur  as  secondary  lesions  (o  the 
intlamnuitorv  prcx'css  about  the  ca|isnles.  The  nerv<'  hranehes  he4-ome 
entangled  in  tlte  new  e(»nnective-i issue  formations,  and  suffer  not  only 
in  their  function,  but  even  in  their  auattunical  existence.  Micros<-opi- 
<'ally,  the  axis  cylinders  may  he  found  in  various  stages  of  degeneration. 
These  changes  by  no  means,  however,  fM\'ur  in  every  case  of  the  dis- 
ease, but  ordy  in  tlmse  cast's  in  which  the  inflammatory  ]Uvmvss  has 
extended  u*  the  iwriphery  of  the  orgjin.  Jurgens  and  Fh-iner  have 
dcscrilK'tl  degeneration  of  tlu'  splancimies  in   Addison's  disease. 

Of  the  alMlominal  sym}K>thetic  ganglia,  those  of  the  solar  plexus, 
and  in  particular  the  semilunar  ganglia,  have  i"eceived  most  attention. 
Extended  investigjUion  into  the  condition  of  these  ganglia  in  c^iscjji 
takcm  at  random  in  the  autopsy  amj>hitheatre  has  discretlitcil  many 
reports  on  the  diseas<*d  state  of  thesi^  structmv'-.  Thus,  Hale  While 
has  shown  the  ganglion  cells  to  be  pigmented  and  atrophieil  in  casca 

>  Rolleslon  :  Bni  Med  Jmim.,  1805,  toI.  i. 

*  Cited  hy  Thomjwon  :  Amer.  Jnuni.  Mtd.  Sn.,  Oct,,  1893. 

"  GhagowMfd.  Joitrn.,  May  13,  1891. 
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not  Addison's  disease — that  atrophy  of  the  semilunar  ganglia,  in  fact, 
is  a  process  of  old  age.  In  some  of  his  cases  the  fibrous  tissue  of 
the  ganglion  was  increased  in  amount,  and  in  others  there  was  round- 
cell  infiltration.  Before  him  Lubimoff,*  from  a  series  of  250  examina- 
tions, had  called  attention  to  pigment  deposits  in  the  ganglion  cells*, 
sclerosis  of  the  ganglion  cells,  round-cell  infiltration  of  the  connective 
tissue,  and  changes  in  the  vessel  walls.  In  none  of  the  cases  was  Ad- 
dison's disease  the  cause  of  death. 

On  the  other  hand,  von  Kahlden*  has  described  the  following 
changes  in  the  semilunar  ganglia  in  Addison's  disease :  atrophy  of  the 
ganglion  cells  and  of  their  nuclei,  with  extensive  pigment  deposit  in 
the  protoplasm ;  hyaline  degeneration  of  the  vessel  walls,  with  round- 
cell  infiltration  and  hemorrhage  into  the  external  coat. 

The  changes  in  the  semilunar  ganglia  so  far  described  in  cases  of 
Addison's  disease  ciinnot  be  regarded  as  characteristic. 

Lesions  have  also  been  found  in  the  central  nervous  system.  Kalin- 
d6ro  and  Babes  have  described  them  in  the  cord  and  posterior  roots 
in  a  typical  case  of  Addison's  disease.  The  anterior  roots  were  normal. 
Certain  portions  of  the  anterior  and  posterior  columns  in  the  cervical 
and  dorsal  regions  presented  changes  consisting  in  thickening  of  the 
neuroglia,  sclerosis  of  the  vessels,  with  numerous  round  cells  and  hyaline 
globes  in  the  perivascular  spaces.  The  posterior  roots  were  the  seat 
of  neuritis,  characterized  by  swelling  of  the  axis  cylinders,  their  inter- 
ruption in  places,  and  multiplication  of  cells.  In  Bourredi's  case 
(cited  by  Tizzoni)  there  was  hyperaemia  of  the  cord,  with  perivascular 
inflammation  and  degenerative  changes  in  the  ganglion  cells  and  nerve 
fibres. 

HypeHrophy  of  the  lymph  foUicUs  of  the  lower  alimentary  tract, 
referred  to  by  Greenhow,  is  the  only  other  lesion  worthy  of  note  in 
Addison's  disease.     It  frequently,  but  by  no  means  constantly,  occurs. 

Location  of  the  Pigment. — The  pigment  granules  are  found  in  the 
lowermost  cells  of  the  rete  Malpighii.  A  few  pigmentetl  cells,  called 
"carrier  cells,"  from  their  supposed  function  of  conveying  pigment 
granules  to  the  epidermis,  are  present  in  the  dermis.  Mann  states  that 
the  rete  Malpighii  contains  no  pigment  in  mucous  membranes,  but  that 
when  these  are  pigmented  the  granules  lie  in  the  corium,  which  likewise 
contains  "  ciirrier  cells," 

Patho(jenesis. — Addison  originally  stated  that  the  disease  which 
now  bears  his  name  was  due  to  lesions  of  the  suprarenal  capsules.  He 
believed  that  any  destructive  lesion  might  produce  the  disease.  Subse- 
quently he  altered  his  view,  admitting  a  nerve  element  in  its  patho- 
genesis. 

Recent  investigation  has  shown  the  suprarenal  capsules  to  possess 
an  important  physiological  function.  The  results  obtained  have  given 
new  impetus  to  the  study  of  the  relation  between  abrc^tion  of  this 
function  and  the  phenomena  of  Addison's  disease. 

Tlie  majority  of  cases  of  Addison's  disease  are  associated  wnth  definite 
lesion  of  the  suprarenal  capsules  without  other  notable  pathological 
changes  in  the  body.    Moreover,  in  the  majority  of  cases,  the  lesion  has 

^  FircAott-'*  Archiv.,  Ixi.,  S.  145-207. 

*  Archiv.f.  Path.  Ami.  und  Phyg.,  B.  cxiv.,  H.  1. 
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peplace<l  nr  othorwi.so  rcniicivd  f'liurtHHilt^s  tlic  };laiidiilnr  tit^stu-  projKT. 
Ill  a  iivininumi  iiiiiuhtT  ni' «is<'s  tlit-  siijtrarfnjil  eapsuleri  havf  ln-tu  founcl 
witlndit  tlnnniistralilt'  lesion.  It  rt'Tiiains,  lnj\vt'Vt'r,  to  be  shown  that  the 
glanil  was  tiinotioiiatln^  hi  tht'^jo  cat*e8. 

Succeissfiil  removal  of*  the  siipmrena!  capsules  in  animals  pives  rise 
to  symptoms  smiiewfiat  analn^oiis  to  those  of  Addison's  disease,'  and 
pr(>ves  rapiilly  ilitnl.  Krown-^f'quanl  obtaineil  thes<^'  results  in  I806. 
Other  cthservrrs  rciM*atetI  liis  experiments,  hut  with  ditterent  resuhs, 
and  stated  tliat  the  suprarenal  eapsules  weix'  not  i-sM-ntial  to  life. 
The  fiiilures  Uy  prothiee  symptoms  after  attenij>ted  removal  of  the 
glands  have  probahly  resulteil  from  in<'i>mplete  removal  or  the  ptv-s- 
enee  of  accessory  tjtxiies.  Accessory  siipmrenal  ciipsuleij  are  eommoidy 
presetjt  in  some  animals  and  an-  sometinn-js  found  in  men.  Stilling-  Icis 
shown  hy  renioval  of  one  suprarenal  capsule  that  the  glantl  is  ('a|ial>lc 
of  hy|>ertrophy.  It  is  jxjssihle  tliis  liy]tertn»pliy  may  extendi  to  aeees- 
84»rv  hcMlies  and  prevent  the  ineidenee  ol'  symptoms  after  removal  iff  tlie 
glands  or  in  disease. 

Langlois^  states  that  if  one  sixth  nf  the  capsule  by  weight  be  left  in 
a  dog  the  animal  survives. 

Ligature  of  the  suprarenal  vein  protlnees  practically  the  same  symp- 
toms as  removal  of  the  gland  (Boinet). 

The  4  eases  reported  in  wliieh  the  snjir4jrenal  eapsides  have  l>een 
stated  to  be  eongcnitidly  absent  in  man,  have  been  ciis<.*s  of  Addison's 
dijscnse. 

F.  and  8.  Marinn-Zneeo*  inoculated  llic  suprarenal  eafjsules  with 
psenilo-tulx-relc  baeilii,  and  claim  to  have  obtained  the  slow  (h-velnp- 
nicnt  itf  the  symptoms  <if  suprarenal  removal  and  an  inereasein  the  pig- 
mentation nf  the  skin  and  hair  of  the  animals  ex|M«rimented  y|ti»n. 

A(jneous  extracts  of  the  sii}>rurenal  capsules  contain  a  snl>stance 
which  acts  jHiwerfnlty  i>n  the  muscular  tissues  of  the  circulatory  apjm- 
ralns  ami  skeletal  muscles  (Scliiifer).  Scliiifer  «'on<*lndes  from  hisexjH'ri- 
nnnits  that  the  sujntii'^'ual  eapsules  form  an  internal  -ecretion,  and  that 
this  sulistanee  is  contained  in  it.  He  failed  t<>  find  the  active  substance 
in  the  suprarenal  eapsules  of  a  ease  nf  Addison'.-  disease.  Abel  and 
Crawford  have  sueeeeded  in  scpirating  a  blood-jiressure  raising  constitu- 
ent from  extracts  of  suprarenal  capsules,  which  they  believe  Ixdongs  to 
the  alkaloid  group.  It  has  been  stated  that  animals  from  whom  the 
suprarenal  eapsules  have  lK>en  removed,  and  that  cjises  of  Addison's  dis- 
ease, are  benefited  l>y  hy|KH]ermte  injeetituis  of  suprarenal  cxtniet.* 

From  the  above  facts  a  new  theory  i»f  the  ]^i4ithc»genesis  of  Addison's 
dis«^ase  has  been  put  forward — tlie  theory  of  sHpiarnnil  htaderpiacy. 
This  theory  sn|*]Mises  the  existence  of  the  supnirenal  si-eretion  and  a 
beneficial  action  ttf  this  seer»*lion  m  the  economy.  At  this  point  opinion 
is  divided.  On  the  one  baud,  it  is  contended  that  the  secn'ti(»n  of  the 
supmrenal  eapsules  has  a  dirertly  beneficial  action  on  muscular  contrac- 
tion, jind  perhaps  on  other  funcliims  of  tlu*  binly  ;  on  the  other  hand, 
that  the  secretion  acts  by  virtue  of  antith)tal  or  antagonistic  properties, 

'  Abelouw  and  Lanirlotis  Tiuconi,  Schftfer.        *  Jirrue  dt  m^rfic in*,  Poris,  Oct,  18W, 
»  La  fiallctin  mhi,  Paris.  Miiv  3,  ISiM. 

*  Schmidt'i  Jahrbrwhrr,  Leipxi«.  Aug.  13,  1894. 

*  Zyboulaki:  La  Presae  midiaih,  Vnr\n,  .htwe  S.  1895. 
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rendering  inert  a  toxin  or  toxins  developed  during  metabolism — the 
atdO'intoxication  theory. 

Tlieory  of  the  Dived  Beneficial  Action  of  the  Suprarenal  Secretion. — 
This  theory  is  supported  by  analogy.  Schafer  found  that  injectioas  of 
suprarenal  extract  produced  marked  effects  upon  the  muscular  layer  of 
the  arteries,  the  muscular  tissue  of  the  heart,  and  the  skeletal  muscles. 
The  action  is  direct,  occurring  when  salt  solution  is  substituted  for 
blood.  The  muscular  layer  of  the  arteries  is  markedly  contracted,  caus- 
ing a  rise  of  blood  pressure.  When  the  heart  is  freed  from  nervous 
control  its  contractions  are  increased  both  in  frequency  and  force,  still 
further  raising  blood  pressure.  The  contraction  of  skeletal  muscles  in 
response  to  a  single  stimulus  is  much  prolonged. 

Very  small  doses  of  suprarenal  extract  are  sufficient  to  produce 
marked  effects ;  thus  Schafer  states  that  less  than  j^^q^  gramme  (one 
■g^  grain)  of  the  desiccated  gland  is  sufficient  to  produce  an  effect  upon 
the  heart  and  arteries  of  an  adult  man. 

Since  the  suprarenal  capsules  contain  a  constituent  which  acts  so 
powerfully  upon  the  vascular  (including  heart)  and  general  muscular 
systems,  and  since  Addison*s  disease  is  prominently  characterized  by 
loss  of  vascular  and  cardiac  tone  and  muscular  weakness,  it  is  assumed 
that  Addison's  disease  is  caused,  at  least  in  part,  by  suspension  of  the 
suprarenal  secretion.  The  facts  of  its  pathological  anatomy  are  not 
opposed  to  this  theory.  The  majority  of  cases  of  the  disease  show 
partial  or  complete  destruction  of  the  suprarenal  capsules  as  secreting 
organs.  On  the  contrary,  it  may  be  doubted  if  a  case  has  ever  occun^ 
with  extensive  destruction  of  both  suprarenal  capsules  of  long  standing 
without  the  symptoms  of  Addison's  disease.  If  so,  it  is  pos.sible  that 
accessory  bodies  prevented  the  incidence  of  symptoms  or  that  the  entire 
gland  had  not  been  destroyed.  The  production  of  the  disease  when  the 
medulla  only  or  chiefly  has  been  involved  in  the  lesion,  is  explained  by 
the  fact  that  the  active  principle  of  the  suprarenal  capsules  is  contained 
only  in  the  medulla  of  the  gland.  A  lesion  which,  though  small  in  itself, 
compresses  or  occludes  the  suprarenal  vein,  might  produce  the  same 
effects  as  a  more  generally  destructive  lesion. 

While  this  theory  may  be  regarded  as  a  distinct  advance  toward  an 
explanation  of  the  pathogenesis  of  Addison's  disease,  and  as  resting 
upon  a  scientific  basis,  it  cannot  be  regarded  as  conclusive.  If  the 
theory  is  correct,  blood  from  the  suprarenal  vein,  when  injected  into 
animals,  should  produce  the  same  effects  as  injections  of  suprarenal 
extract.  Zyboulaki  states  that  the  blood  from  the  suprarenal  vein 
does  prmluee  these  effects,  but  Schafer  has  failed  to  confirm  his  re- 
sults, though  he  used  as  much  as  10  c.c.  of  blood  in  certain  cases. 
Schjifcr  states,  however,  that  the  converse  effects  of  suprarenal  re- 
moval and  injections  of  suprarenal  extract  confirm  the  theory  of  inter- 
nal secretion. 

Auto-iiifoxication  Theory. — This  theory  admits  the  presence  of  the 
suprarenal  secretion,  but  supposes  its  action  to  l>e  indirect  rather  than 
direct.  According  to  the  theory,  the  suprarenal  secretion  neutralizes 
or  in  some  manner  renders  inert  a  toxin  or  toxins  developed  normally  in 
the  body,  and  in  the  absence  of  the  secretion  a  condition  of  toxsemia  is 
induced. 
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The  tlienry  is  ba&G<l  largely  iifKjn  ex|Torimoiit8  |iorforme<^l  hy  Bn>wn- 

SCqiiaixl  ami  AWlous  and  Lnii^l(«is.  They  have  foiitid  that  the  blocwl 
of  animals  (lyint;  frmn  stipmrema!  removal  is  toxir  for  other  animals  from 
wlifim  the  glands  iiavc  hren  retiiMVi'd.  Schaier  justly  arirues  that  the 
IiIoimI  from  a  morihiimi  animal,  whatever  the  cause,  woiiM  pruhaiilv 
be  iijjurinnH  to  amttln'r  aniraa!  suffering  iVom  the  elT'eets  ot"  a  cii]>ital 
o|>enition.  The  ex|M'riments  are  unt  a  siiffieieiit  jiistifieation  of  the 
theory.  A|rainst  it  we  have  the  positive  aetion  of  injections  of  supra- 
renal  extracts  wild  tlie  converse  eomlJtion  of  Addison's  disease. 

OhjiM'tions  may  lie  ndscd  to  both  tin*  suprarenal  inadcfpiary  theories, 
raises  of  Addisf>n's  disease  have  ocenrnd  witlmut  liisrasr  of  tfic  snjvra- 
reiial  cajisiile.-.  These  eases  have  been  exphiined  on  the  scctrc  of  tune- 
tional  inactivity  on  the  part  of  the  glands.  But  it  is  diHiiult  to  (•(►n- 
eeive  of  a  functional  inactivity  extenditig  over  the  m-riiHl  of  time 
necessary  for  th<'  development  of  the  av<'ra«re  ease(>f  Addisttii's  disease. 
The  same  ol)jection  holds  wiien  only  one  g-land  has  bc<'omr  diseased.  A 
stisjHL'nsitni  of  function  must  be  snp|HKS{>d  in  tiic  other  fjljuid.  Entire 
destruction  of  one  gland  is  not  suttii-ient  to  produce  the  disease,  as  .»fev- 
eral  of  my  autopsies  prove,  Agiiin,  it  may  be  artjued  that  extensive 
destnietion  of  tlie  suprarenal  capsules  by  tumor  formations  has  been 
observed  without  the  symptoms  of  Addison's  ^lisease.  Tnnioi*s  of  the 
suprarenal  capsides,  however,  are  generally  secondary,  and  the  primary 
growth  is  ^'cnerally  far  advance<l  wlien  the  suprarmal  nn'tastasis  (M'curs, 
so  that  death  may  o^'cnr  from  the  juimary  ji;rowth  l)efoi*e  the  symptoms 
of  Addison's  disease  have  had  time  to  dev<'lop  ;  in  otiier  woitis,  before 
destructioi!  of  the  suprai-enal  eapsnle  as  a  secretinj^  f»rpni  is  complete. 
Destruction  of  the  snpmn?nal  capsnles  by  secondary  tumor  formations 
18  genendly  not  as  complete  as  io  the  case  of  tidjercuho-is.  The  fact 
that  tnmors  of  the  suprarenal  nipsules  have  been  known  to  pnxluce 
tyjHcal  symptoms  of  Addisoii*s  disease,  has  an  important  bearing  in  this 
connection. 

The  Nrri'ons  Theory, — In  1854,  Kolliker  expressed  the  opinion 
from  anatomical  studies  that  the  suprarenal  eapsnles  consisted  of  two 
physirdogieally  distinct  portions — the  cortex  orsi'creting  portion  and  the 
meilulla  (U*  nervous  pirtion. 

About  the  sjiuietime,  Addison's  famous  memoir  nj>peare<l,  in  which 
he  stated  that  the  disease  he  descrilx'd  wa.s  due  to  abrogation  of  the 
function  of  the  supniiTnal  cjipsnles. 

Brown-Sc^^piard  then  studied  the  effects  of  suprarenal  ivnioval,  and 
staled  titat  their  renmval  was  invariably  and  nijiidly  fatal.  Harley, 
l*hilli]»eaux,  Schiff,  and  others  rejH'atcil  tiie  exjK'riment*,  hut  failed  to 
coutirm  tlic  results,  anil  it  was  concluded  tliat  the  suprarenal  caj>sules 
|Hiss<"ssed  no  function,  or,  at  any  rate,  that  their  function  was  not 
known. 

Furthermore,  etises  of  Addison's  disease  were  now  describeil  in 
which  no  lesion  of  the  suprarenal  capsule  ha«l  Ix^en  fotuid,  aufl  other 
eases  in  wliicli,  thouirh  the  suprarenal  capsules  were  diseuseti,  the  ganglia 
and  Imiiichrs  of  the  ahdominal  symiKitlietic  nerves  were  involved  in 
see<»ndary  interstitial   formations. 

Schitf  and  s<jme  others  of  the  earlier  ex|»erimenters  had  oliserved 
diarrhoia  and  vascular  disturbances  as  a  result  of  extirpation  of  the 
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suprarenal  capsules.  Similar  results  followed  extirpation  of  the  abdom- 
inal symmthetic  nerves  and  ganglia. 

Rieset  argued  that  the  morbid  phenomena  were  the  result  of  reflex 
nerve  disturbances,  the  irritation  starting  in  the  branches  of  the  abdom- 
inal sympathetic  nerves.  He  cite<l  in  evidence  Goltz*s  experiment  of 
stopping  tlie  heart  of  the  frog  by  forcibly  striking  the  intestines. 

Wilks  and  Grcenhow  believed  that  Addison's  disease  was  of  ner- 
vous origin.  They  contended  that  the  morbid  phenomena  were  reflex, 
due  to  irritation  of  the  abdominal  sympathetic  nerves  and  ganglia  en- 
tangle<l  in  the  flbro-caseous  masses  into  which  the  suprarenal  capsules 
had  become  converted.  Greenhow  separated  the  changes  in  the  ner\'es 
into  two  stages — the  stage  of  irritation  and  the  stage  of  atrophy. 
Wilks  believed  that  only  one  Icvsion  of  the  suprarenal  capsules,  the  fibro- 
caseous  metamorphosis,  was  capable  of  producing  the  disease. 

Arnand  and  Alexais*  accept  the  nervous  theory,  but  limit  the  morbid 
action  to  the  ganglia  in  the  ciipsule  of  the  suprarenals. 

To  sum  up :  The  supporters  of  the  nervous  theory  contend  that  the 
symptoms  of  Addison's  disease  are,  in  the  main,  reflex  phenomena,  result- 
ing from  irritation  or  destruction  of  the  abdominal  sympathetic  ganglia 
or  nerves.  It  has  also  been  suggested  in  cases  where  there  was  neither 
disease  of  the  suprarenal  capsules  nor  of  the  nerves  or  ganglia,  that 
Addison's  disease  has  occurred  from  functional  disturbances  of  the  ner- 
vous system. 

There  are  several  objections  to  the  nervous  theory.  Numerous  cases 
of  Addison's  disease  have  occurred  without  involvement  of  the  abdom- 
inal sympathetic  nerves  or  ganglia,  and  that,  too,  where  the  suprarenal 
capsules  had  been  destroyed  as  functionating  organs.  Such  cases  are 
those  in  which  simple  atrophy  of  the  suprarenal  capsules  has  beenNfouncl, 
and  cases  in  which  the  medulla  only  or  chiefly  has  been  involved  in  the 
|)atliological  process.  Moreover,  extensive  lesions  of  the  abdominal 
sympathetic  nerves  have  re|ieatedly  occurred  without  the  symptoms  of 
Addison's  disease ;  nor  is  extirpation  of  the  coeliac  plexus  or  branches 
of  the  abdominal  sympathetic  nerves  followed  by  the  disease. 

The  nervous  theory  may  be  regarded  as  the  negative  side  of  the 
pathotT^enesis  of  the  disease,  it  being  assumed  that  the  suprarenal  cap- 
sules possess  no  function.  Yet  a  nervous  element  in  the  pathogenesis 
of  the  disease  cannot  be  entirely  disregarded.  Extirpation  of  the 
co'liae  plexus  and  branches  of  the  abdominal  sympathetic  nerves  does 
j)r(Kluce  symptoms  which  are  similar  to  some  of  the  symptoms  of  Ad- 
<lison's  disease — abdominal  vascular  disturbances.  And  in  the  present 
state  of  our  knowledge  one  is  inclined  to  explain  the  genesis  of  the 
disease  as  partly  the  result  of  nerve  disturbances  and  jKirtly  the  result 
of  interference  with  the  function  of  the  suprarenal  capsules.  The 
double  origin  cannot  be  claimed  in  every  case.  Some  cases  present 
chiefly  loss  of  cardiac  and  vascular  tone  with  muscular  weakness,  and 
can  be  accounted  for  by  the  absence  of  the  suprarenal  secretion. 

The  theory  that  Addison's  disease  is  the  result  of  an  interrupted 
excretorji  fnndlon  on  the  jiart  of  the  suprarenal  C4ipsules  is  untenable. 

Symptoms. — Oruset. — The  symptoms  of  Addison's  disease  develop 
slowly.  Ease  of  fatigue  and  a  gradually  increasing  indisposition  to 
*  Marseille  m&licale,  Marseilles,  Jan.  30,  Feb.  28,  Mar.  30. 
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exertion  an?  jrenorally  tlie  first  syniptonis  of  wliieli  the  patient  com- 
plains. The  indisposition  nmy  liave  extenth-tl  haek  over  wet-ks  or 
nioiith.s  when  the  jKitieat  eomes  iiniier  ohHervation.  Anorexia,  with 
more  or  less  gastric  distiirbanee,  is  rrer^nt-ntly  an  early  symptom. 
There  may  be  actual  vomiting.  Sometimes  pigmentation  of  the  skin 
preee<Ies  the  other  symptoms.  At  times,  the  jiatient  seems  to  heeome 
suddenly  ill,  and  dies  alter  a  few  weeks^  ur  months,  at  most.  It  may  be 
donUtefl,  however,  if  the  disease  ever  develops  suddenly  ;  ami  in  eases 
where  it  appears  to  it  is  |»ruljiible  that  the  jwtient  has  disivgarded  sueh 
symptoms  as  have  been  pre-sent — that  the  apparently  aente  onset  is  but 
an  exaeerbatiou  in  the  conrse  of  tlu'  malady.  The  nsiial  slow  devehip- 
ment  oi'  tlip  h'sion  in  tfie  eapsuh-s  lends  weight  to  this  belJci'.  and  the 
insidious  devrlnjanent  of  ihe  disease  becomes  explicable  in  the  light 
of  the  suprarenal   inadeijuaey  theory. 

The  chuf  Hifinptomx  to  be  noted  in  a  case  <»f  Addis(Hi's  disease  are 
astlienia,  cireulutory  disturbances,  pigmentation  of  the  skin  and  nincons 
nieuibnines,  and  alimentary  and  nervons  disturbances.  They  are  not 
all  equally  prominent  in  every  case  of  AddisonV-  diseas*',  however; 
thns  all  eases  are  not  pigmented. 

Asfhrnia  is  perbajis  tlir  most  marked  feature  of  the  disease  in  the 
majority  of  eas<>s.  In  eommnu  with  eirmlatory  disturbances  it  is  ])rob- 
ubly  the  most  constant  symptom.  Patients  generally  come  tf»  their 
jvhysieian  complaining  of  n  gradual  iailing  of  strength  extending  over 
many  weeks  and  rnonths.  Tlie  loss  of  muscular  jMtwer  has  st<'adily 
progn'ssetl.  At  first  there  has  Ix-eii  felt  only  a  disiuclination  U>  exer- 
tion, the  {tatient  be4'oming  easily  fatigued.  Later,  when  tlie  uuiseular 
weakness  has  become  more  j>ronounced,  there  is  total  inability  for 
sustiiined  efiort. 

Clrcnhfory  (fixfttrhnjieej^  apjiear  early  in  nearly  ever>'  case.  There 
is  distinct  loss  of  eanliae  and  vascular  tone.  The  heart  action  beoimea 
feeble,  and  the  pulse  becomes  fix-quent,  small,  and  easily  eompjvssilde. 
Funetiitual  eardisic  muruuH's  are  sometiujes  health  The  circulatory 
distuiSianees  may  manifest  tlieuiselvo  in  many  ways.  Since  there  is 
loss  of  cardiac  an<l  vascular  tone,  an  equal  circuit  of  the  bhxMl  is 
not  maintained.  The  brain  receives  a  deficient  supply,  partly  because 
of  the  enleebletl  heart  action,  jKirtly  l>ecaU8e  of  the  los:^  of  tone  in 
the  eerebnd  vessels.  This  anjeniia  h  so  marked  and  is  so  easily  inten- 
sified that  patients  in  the  later  stages  of  the  tlisease  are  m»t  able  to  get 
uji,  or  even  to  sit  up  in  bed,  W)thi»ut  a  tendency  to^  or  actual,  syncojK.*. 
Death  has  been  known  to  follow  immediately  upon  suddenly  sitting  up 
in  Iwd. 

Difspnmi  on  slight  exertion  is  also  a  troublesome  and  distressing 
symptom.  It  cannot  be  aecounted  f(>r  by  amenna,  since  a  diminution 
in  the  number  nf  red  bliHMl  cells  niiay,  but  d<M\s  not  necessiirily,  ot-eiir. 
It  is  tine  to  <Iefeetive  ein*tdation  through  the  lungs.  If  ansemia  l>e 
present,  and  es}M'cially  if  it  be  itiarked,  the  respiratory  difticidty  will 
be  still  further  etdiauced. 

Circulatory  disturbances  in  the  alimentary  tract  lead  to  im|)crfect 
digestion  and  interference  with  the  regularity  of  the  bowels.  Loss  of 
t<me  in  the  abtloiniual  vascular  area  is  serious  because  of  the  enormous 
capacity  of  tlie  abdominal  vessels.     A  rabbit,  for  example,  may  be  bled 
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to  death  in  his  own  abdominal  cavity  by  ligating  the  portal  vein,  and 
that  without  a  drop  of  blood  leaving  the  vessels. 

The  cause  of  the  cardiac  and  vascular  disturbances  seems  to  be  two- 
fold, and  is  probably  best  accounted  for  through  the  combined  action 
of  the  suprarenal  inadequacy  and  nervous  theories.  Personally,  it  is 
believed  that  the  former  is  the  more  potent  though  not  exclusive  factor, 
and  for  the  reason  that  circulatory  disturbances  occur  in  cases  of  Ad- 
dison's disease  in  which  the  abdominal  sympathetic  nerves  are  not 
involved.  A  reference  to  the  action  of  the  suprarenal  extract  will 
readily  explain  how  loss  of  circulatory  and  systemic  muscular  tone  may 
occur  as  a  result  of  the  absence  of  the  suprarenal  secretion.  It  is  not 
denied,  however,  from  the  known  interaction  between  the  circulatory 
apparatus  and  abdominal  sympathetic  nerves,  that  irritation  in  the  latter 
may  lead  to  marked  disturbances  in  the  former. 

Pigmentation  of  the  skin  and  raucous  membranes  does  not  occur  in 
every  case  of  Addison's  disease.  Though  prominent  when  present,  it 
cannot  be  considered  an  essential  symptom  of  the  disea.se.  A  mode- 
rately large  numl)er  of  non-pigmented  cases  have  occurred ;  thus, 
Greenhow  found  29  in  a  series  of  228  cases,  and  since  his  monograph 
appeared  other  cases  have  been  reported.'  Pigmentation  may  appear 
as  the  first  or  as  a  later  symptom  of  the  disease. 

The  discoloration  generallv  oeeins  on  the  exposed  parts  of  the  body 
— on  the  face  and  neck,  backs  of  the  hands,  and  extensor  surfaces  of 
the  arms.  Thence  it  extends  to  other  parts  of  the  body — first,  and 
with  greatest  intensity,  to  those  parts  which  are  normally  pigmented ; 
in  fact,  the  pigmentation  may  be  regarded  as  a  pathological  exaggeration 
of  a  physiological  process.  Fagge  has  raised  the  question  as  to  whether 
pigmentation  would  occur  if  the  patient  were  confined  in  the  dark. 

When  pigmentation  begins  it  may  take  the  form  of  a  diffused 
darkening  of  the  skin  or  be  distributed  over  the  surface  in  patches  or 
streaks,  and  when  it  has  once  begun  it  generally  progressively,  though 
not  uniformly,  deepens.  The  intensity  of  the  pigmentation  has  been 
observed  to  vary  with  remissions  and  exacerbations  of  the  disease. 
With  the  exception  of  the  sclerotics,  the  skin  of  the  scalp,  the  palms 
of  the  hands  and  soles  of  the  feet,  the  whole  body  may  become  dis- 
colored. It  has  also  been  stated  that  the  skin  under  a  beard  may 
escape  pigmentation,  but  that  this  is  not  ahvays  true  is  evidenced  by  a 
case  recently  under  my  observation.  The  pigmentation  is  always  most 
intense  in  those  parts  of  the  body  normally  pigmented — the  folds  of 
the  axillae,  the  areola  of  the  nipple,  the  external  genitals,  and  the  groin. 
Over  the  inner  surfaces  of  the  arms  and  thighs  the  pigmentation  is 
usually  less  marked  or  absent. 

The  color  of  the  pigmented  parts  varies  with  the  intensity  of  tlie 
pigmentation  from  a  light  yellowish  or  greenish-brown  to  a  dark-brown- 
ish or  even  black  tint,  forming  a  strong  contrast  to  the  sclerotics.  Fagge 
has  compared  the  color  to  that  of  one  or  another  of  the  colored  races  of 
mankind  according  to  the  depth  of  discoloration.  While  the  pigmenta- 
tion is  not  uniformly  deep  in  all  parts  of  the  body,  there  is  never  a  sharp 
line  of  demarcation  between  the  pigmented  and  unpigmented  ]M)rtions. 
The  one  merges  almost  imperceptibly  into  the  other.     Greenhow  has 

*  Fenwick :  Trans,  Path.  Soc,  London,  vol.  xzxiiL 
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called  attention  to  darker  mole-Hkc  .spoti?  in  pigmented  areas  which  he 

ret^fjinls  as  vory  <'hanj<'ttTistic. 

Tfie  rolor  i?;  often  iln-iK-r  uti  |Kirt.s  of  the  skin  subjected  to  irritiition 
or  [)r('ssiirc.  Thii>  a  distinct  lint'  will  rtftcn  he  fonud  about  the  iifck, 
whciv  the  collar  haw  prc.*ise<l ;  ahout  the  waist,  where  tiie  weight  of  the 
clothing  has  fallen;  in  men,  over  the  shonklers  where  the  sns|>cnder?* 
have  jKissed  ;  and  in  women,  aronnd  the  \i}^s  at  the  site  of  the  j^artern. 
Likewise,  the  apjilittition  of  a  blister  will  be  iollowed  by  a  deeper  pip- 
mentation.  It  is  a  renin rkable  fact  that  pigmentation  of  the  |Kdms  of 
the  hands  and  soles  (►f  the  feet  ilws  not  mHuir,  though  they  are  snhjeeted 
to  tin-  greatest  jjn-ssnre.  It  is  to  lie  noted  thnt  pignK-ntation  is  less 
marked  in  these  situations  in  the  colored  races  of  mankind.  Sears  gen- 
erally renuiin  nnpigniente<l,  bnt  they  may  become  diseoloretl. 

The  pigmentation  somotimes  dis'ippeiirs  over  jiatelies  of  var\'ing  size 
— leiietwlerma.  This  ciaidition  is  very  distinctly  shown  in  Plate  VIII. 
Tlu'  cause  of  the  d i si p|»ea ranee  of  the  pigment  is  not  known, 

S>mc  of  the  murouM  vurfftt'CH  undergo  pigmentation  similar  to  that  of 
the  skin.  The  surfaces  most  frequently  pigmented  aix:*  the  ninrona 
mendjranes  of  the  month  and  vagina.  The  pigmented  areas  are  of  n 
bluish  ttr  blackish  color.  It  has  Ijeen  said  that  the  deterndnation  of 
pigment  to  this  ur  that  part  of  the  mucous  membrane  c»f  the  mouth  is 
Itroiight  about  through  irritation  of  the  teeth  ;  thus  on  the  tongue  the 
pigmented  areas  will  be  found  along  its  lYee  border,  chi<'fly  where  it  has 
imjiingcd  upon  the  teeth,  imtl  more  particularly  so  wliere  a  tm^th  is  de- 
cayed and  irregular.  A  line  of  )>igmeritation  is  oiten  found  ahmg  tiie 
margin  of  the  lips  where  they  come  together  and  at  the  «ime  time  ]>ress 
against  the  teeth.  In  the  vagina  the  pigmentation  occurs  chiefly  on  the 
mtirons  membrane  of  the  labia  minoni  and  in  the  vaginal  e:inal  pro|wr. 
Here  tiie  pigmentation  cannot  be  explainc<l  on  the  score  of  irritation. 

The.  mimeidarif  tVfi<furban<r>f  relate  chiefly  to  an(>rexia,  iiajwrfcct 
gastric  digc'^tiou,  nauM.>a  and  vomiting,  and  diarrlm^a  or  const ij)ation. 
Anttrexia  and  digestive  <listurbane^s  arc*  often  early  symptoms.  Nauseji 
and  vomiting  tnay  occur  early,  though  they  commonly  are  late  symj>tonis. 
Vomiting  comes  on  in  almost  every  ease  in  the  later  stages,  ami  i>  re- 
bellious to  treatment,  if  not  uncontrollable.  The  vomiting  is  particu- 
larly (lislressing  because  of  the  ali*eady  de])res.<ed  condition  of  tiie 
patient.  The  vomitns  consists  largely  of  mnens  and  n*gurgitated  liile 
with  the  contents  of  the  stomach — {wrtially  digested  or  undigested  f(KKl. 
The  vomiting  may  be  so  severe,  so  uncontrollable,  and  so  continuous 
tliat  the  initient  dies  from  exhaustion.     I'ardiidgia  sometimes  wcurs. 

Tlic  bowels  are  generally  constipated  from  atony  of  the  intestinal 
wall,  proljably  also  from  hwal  vascular  disturbances.  Moit  or  less 
sevcTc  diarrhfea  may  alternate  with  tiic  eonstiiwition. 

The  nervous  »tfjiipfoinJ*  aix*  neither  pronouneetl  nor  numerous,  though 
there  may  be  general  <lein'essiou  of  the  nervous  system.  Tlic  mind 
usually  remains  clear  to  the  eiul,  though  the  memor}'  is  often  imjKiired. 
I)<'ath  may  tak<'  ]>laee  in  coma  or  semi-coma,  though  in  the  latter  condi- 
tion the  patient  will  answer  questions  slowly  but  |iertineutly.  Head- 
ai'he  auil  vertigo  are  frefjncntly  present.  Sight  and  hearing  may  be  im- 
paire*!.  Pain  is  often  present.  It  may  be  loaiteil  in  the  loins  or  in  the 
joints.     The  Inndiar  pains  ar**  dnigging  in  character,  and  are  the  result 
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of  extension  of  the  inflammatory  process  from  the  suprarenal  capnules  to 
the  circumjacent  tissues.  The  arthritic  pains  are  often  excruciating,  and 
sometimes  resemble  rheumatism  in  that  suffering  is  occasioned  hy  move- 
ment or  even  a  jar  from  striking  the  bed.  Addison's  disease  has  more 
than  once  been  diiignosed  as  rheumatism  from  the  location  and  intensity 
of  the  jiains.  Rheumatism  may  readily  be  excluded,  however,  by  the 
absence  of  active  inflammatory  symptoms  in  the  joints.  The  lai^r  joints, 
particularly  the  knees,  are  the  ones  most  often  affected. 

MiiifelUmeou^  Symptonus. — The  temperature  in  uncomplicated  cases  of 
Addison's  disease  is  commonly  below  normal ;  sometimes  the  tempera- 
ture rises  in  the  later  stages  of  the  disease.  If  Addison's  disease  is  com- 
plicate<l  by  a  disease  characterized  by  pyrexia,  the  thermometric  record 
will  be  in  accordance.     A  notable  fact  in  Addison's  disease  is  that 

Eatients  often  retain  their  subcutaneous  fat  to  the  end.  Sometimes, 
owever,  they  become  emaciated.  Emaciation  occurs  chiefly  in  connec- 
tion with  marked  gastro-intestinal  symptoms— cases  in  which  digestion 
is  imperfect. 

Antemia  may  be  present,  but  is  not  a  feature  of  the  disease.  Thus 
in  two  cases  under  observation  during  the  past  summer  at  Charity  Hos- 
pital,* the  counts  of  red  cells  were  1,490,850  and  2,484,750  respectively, 
with  hiemoglobin  (v.  Fleischl),  20  per  cent,  in  the  former  and  45  in  the 
latter.  In  the  former  case  the  white  blood  cells  were  decreased  in  num- 
ber, and  in  the  latter  slightly  increased.*  Neuman,*  Tschirkoff,*  and 
Cabot*  have  also  reported  cases  with  blood  counts  below  normal. 
Tschirkoff  has  stated  that  the  only  change  found  in  the  white  cells  is 
a  pigmentation  with  black  granules.  The  number  of  red  cells  may  vary 
with  improvement  or  aggravation  in  the  patient's  condition.  In  one  of 
the  cases  reported  by  Cabot,  the  red  cells  increased  from  2,196,000  to 
4,700,000  in  one  month  under  the  exhibition  of  suprarenal  extract. 
Osier  states  that  the  blood  count  is  generally  50  per  cent,  to  60  per  cent, 
of  the  normal. 

The  urine,  though  generally  normal  in  amount,  may  be  diminished  or 
increased  in  quantity.  It  does  not,  as  a  rule,  contain  any  abnormal 
ingredient.  Urea  is  diminished  from  defective  metabolism.  Marino- 
Zueco  and  I)utto°  have  called  attentitm  to  the  presence  of  neurin  in  the 
urine,  to  which,  in  the  blot>d,  they  attribute  the  symptoms  of  Addison's 
disease,  believing  the  disease  to  be  an  auto-intoxication. 

CorRsE. — Addison's  disease  proceeds  progressively,  though  not  uni- 
formly, from  tlie  incidence  of  symptoms  to  a  slowly  fatal  termination. 
Exacerbations  and  remissions  may  recur  from  time  to  time.  After  an 
exaeerbation  tlie  j)atient  rarely  reaches  the  state  of  health  possessed 
before  the  exacerbations  occurred.  He  may  improve  temporarily,  but 
the  tendency  is  toward  a  progressively  fatal  termination. 

The  course  of  any  given  case  will  vary  according  to  the  symptoms 
which  are  most  pronounced.  Non-pigmented  cases  occur  with  moderate 
frequency  and  remain  non-pigmented   to  the  end  of  the   disease.     In 

'  Studied  through  the  kindness  of  Dre.  C.  A.  Herter  and  D.  H.  McAIpin. 

*  Jilood  count.^  made  bv  House  Physician,  Dr.  Thomas  F.  Reillj. 
'  Ihut.  imd.   Woch.,  1S94,  105. 

*  Zf'it.f.  kiln,  med.,  1891,  vol.  xix.  suppl.,  Heft  xxxvii. 

'  Clinicid  Eiamuuition  of  the  Blood.  •  BuU.  della  r.  Aecad,  med.  di  Roma,  1891. 
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other  ea>irs  pi^nic»iitati«<ii  i>  tlif  first  syniptumto  innko  its  apj>caranco — at 
any  nit*-,  tlie  first  syniptoiii  to  be  obj^^rvt'd — ami  may  I>e  tfie  only  symp- 
tom i'nr  months.      Later,  the  coiistitiitiodal  symptoms  tievclop. 

Ilfjwever  tite  disease  may  Iw-gin,  the  majority  of  easrs  present  a  typical 
picture  jiiM>uer  or  later,  and  pnx'eeil  with  a  fair  degree  of  nnifonnity  to 
u  fatal  termination. 

DrfiATnfN. — Addison  s  disease  is  of  variable  though  long  dnnition. 
The  avmige  duration  in  a  stories  of  cases  collected  liv  W'ilks  was  eight- 
een moiitlis.  Among  the  cases  vi'  ^iho^test  <luration  is  one  of  a  girl 
who  attendetl  scIhkjI  till  within  a  week  of  her  death  ((»reenhf*w).  On 
the  otliei"  I'Xtrcme,  eases  have  been  repr>rted  exti-nding  over  jK"ri4Kls  i>f 
.six  years  (Xiemeyer),  si'veii  years  (Fugge),  and  ten  years  ((in'cnhow). 
Fenwiciv,'  from  an  analysis  of  .*](>  cases,  has  i-alleil  attention  to  the  fact 
that  non-pigmented  eases  are  of  shorter  dnr.ition  than  pigmented. 
The  avenige  of  the  tormer  in  his  series  was  4,H  montlis,  of  the  latter 
23.(>  months. 

It  is  manifestly  not  justifiable  to  take  the  length  of  time  that  a  case 
is  nntler  observati<>n  as  a  measure  of  the  duration  of  the  disease.  The 
fact  that  a  piitient  has  not  yielded  to  his  synijitoms  or  has  m>t  eonsidted 
his  physician  din's  not  indicate  the  absence  of  syniptoms.  It  only  imli- 
cates  the  degree  of  their  seventy.  And  il  is  probable  in  the  eases  of 
apjKirentiy  short  duration  that  symptoms  have  been  present  for  many 
weeks  or  mf>nths.  The  condition  of  the  suprarenal  cansnles  oft<'n  argues 
for  sncli  a  belief.  As  Wilks  has  s:yd,  we  have  no  data  fn>m  which  to 
estimate  the  length  of  time  rjecessary  for  the  destruction  4if  tlu*  snpra- 
retial  capsiih's  by  tlu'  tubercular  process,  but,  judging  from  analogy  in 
other  parts  of  the  body,  it  is  probably  long.  A  ea.se  reported  by  the 
writer  was  uiuh-r  observation  only  a  little  more  than  tliree  weeks,  but 
the  comlition  of  llic  snjtrarenal  capsules  pointiHl  to  their  complete  de- 
struction  months  before. 

Tkkminatidn. — Death  in  Adilison*s  disease  may  oe<'ur  from  pro- 
gressive astlienia,  fnmi  exhaustion  dn<'  to  um'ontro!lal>le  vnmiting.  in 
syneoj>e,  or  from  etuMliac  failure  following  slight  exertion.  Stmctimes 
coma  or  semi-eoma  immediately  precedes  the  fatal  issue,  or  convulsions 
or  <lc!irimn  may  supervene.  Except  in  ef>ma  or  delirinm  the  mind  re- 
mains clear  to  the  end. 

PfUKJNosis. — The  progn4isis  in  Addis()n's  disease  is  unfavorable, 
though  the  disease  is  now  believinl  ncit  to  be  invariably  fatal.  Scant 
hope  is  itlfertHl  in  any  case,  however,  unless  tlu-re  is  reason  to  tlnnk  that 
the  morbid  process  in  the  supran^nal  capsules  can  l)e  arreste<l.  It  may 
b<'  definitely  assume<l,  for  the  prescMit  at  least,  that  cH^mplete  dcstnietion 
of  the  snpmr<'nal  capsides  will  ultimately  cause  death.  A  f<*w  cns<.'s  of 
AthlisonV  diseasr  liav<-  been  n'|Mirted  :is  cnretl,  or>e  under  antisyphilitit' 
treatment.  The  luimber  of  cases,  however,  which  have  reeoveretl  i.s  s<i 
sujal!  as  warcely  to  inlbience  the  |>rognosis.  The  large  majttrity  of 
cas*\s  terminate  fatally,  and  the  prognosis  in  any  given  case  shouhl  be 
renderetl  aeeortli ugly . 

Diagnosis. — XMien  Adilison's  disease  is  fnllv  developed  the  diag- 
nosis is  not  difficult.  Much  diffieully,  however,  arises  in  the  early 
stages  and  in  those  cases  wliieh  tollow  an  atypicid  course.     The  diag- 

*  Tniits.  I\xth.  Soc.,  Loniloii,  vol,  xxxiii. 
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nosis  in  typical  cases  rests  upon  the  association  of  a  peculiar  pigmenta- 
tion of  the  skin  and  mucous  membranes,. with  progressive  asthenia,  loss 
of  cardiac  and  vascular  tone,  and  alimentary  disturbances.  Such  a 
symptom-complex  is  not  presented  by  any  other  disease.  With  a  history 
of  slowly  failing  strength,  gradually  developing  discoloration  of  the  skin, 
beginning  on  the  face  and  hands  and  most  pronounced  in  situations 
normally  pigmented,  associated  with  weak  heart  action,  a  small,  easily 
compressible  pulse,  a  tendency  to  syncope  on  assuming  the  sitting  posture 
or  getting  out  of  bed,  and  perhaps  nausea  and  vomiting,  there  is  no 
escape  from  the  diagnosis  of  Addison's  disease. 

In  the  early  stages,  however,  before  the  symptoms  have  become  pro- 
nounced, before  the  discoloration  of  the  skin  has  begun  or  as  it  is  just 
beginning,  a  diagnosis  cannot  be  made  with  certainty.  At  best  tlie  diag- 
nosis is  only  probable,  and  is  made  by  exclusion.  It  remains  for  the 
subsequent  course  of  the  disease  to  confirm  or  refute  it. 

Pigmentation  is  not  an  essential  symptom,  yet  from  its  usual  presence 
the  greatest  difficulty  of  diagnosis  is  offered  by  non-pigmented  cases. 
It  is  not  an  uncommon  experience  in  these  cases  that  the  diagnosis  is 
made  at  the  autopsy  table.  Moreover,  in  non-pigmented  cases  the  dif- 
ficulty of  diagnosis  is  still  further  increased  by  the  apparently  rapid 
course  of  the  malady. 

Addison's  disease  is  not  the  only  disease  or  condition  in  which  pig- 
mentation of  the  skin  occurs.  Thus  pigmentation  may  be  present  in 
chronic  pulmonary  tuberculosis,  chronic  malarial  cachexia,  pregnancy, 
chronic  uterine  disease,  tubercular  and  cancen)us  peritonitis,  melano- 
sarcoma,  syphilis,  diabPie  bronzi,  so-called  vagabond's  disease,  pancreatic 
disease,  an(I  after  the  continued  administration  of  arsenic  and  silver. 
Again,  pigmentation  of  the  skin  may  result  from  exposure  and  occupa- 
tion. 

It  is  not  in  all  these  conditions  that  a  differential  diagnosis  will  have 
to  be  made.  Difficulty  of  diagnosis  will  be  offercfl  by  the  following 
diseases,  however : 

It  is  a  question  sometimes  in  chronic  pulmonary  tuberculosis,  from 
a  condition  of  asthenia  out  of  proi)ortion  to  the  extent  of  pulmonary 
involvement,  if  the  suprarenal  capsules  have  not  l)ecome  secondarily 
invaded,  and  cs|wcially  so  whe're  there  is  concomitant  pigmentation  of 
the  skin  of  the  face.  The  pulmonary  signs  do  not  exclude  suprarenal 
involvement.  In  these  cases  a  diagnosis  cannot  be  made  unless  the 
patient  lives  long  enough  for  the  typical  symptoms  of  Addison's  disease 
to  develoj). 

Tubercular  or  cancerous  peritonitis,  with  pigmentation  of  the  face 
and  ])erhaj)s  of  the  mucous  membranes,  may  simulate  Addison's  disetisc  to 
such  an  extent  as  to  make  a  positive  diagnosis  ver^'  difficult. 

Several  cases  of  melano-sarcoma  with  intense  pigmentation  of  the 
skin  have  been  reported,  the  pigmentation  being  entirely  unassociatcd  with 
cutiineous  tumor  formation.  In  these  cases  the  pigment  deposits  occupy 
the  same  layers  of  the  epidermis  as  in  Addison's  disease.*  If  there  is 
a  visible  or  palpable  tumor,  the  diagnosis  may  be  made  witli  little 
difficulty. 

In   ])anereatic  disease  with  discoloration  of  the  skin,  a    diagnosis 
*  Wagner :  Archiv  der  Heilkunde,  Bd.  v. 
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will  1k>  possible  only  after  careful  and  «>ontinned  observation  of  the 
ca.se. 

Atldison*8  disease  may  be  difiTeroiitiated  Wwm  iViahHe  bitrnzP^  HiCim- 
ditioii  rtf  hyiwi'tn>[tbie  cirrhosis,  diabetes,  and  |ii«irnentation  of  tlie  skin, 
by  an  examination  ttf  the  urine  and  liver  regit^i. 

The  diagnosis  of  Addison's  disease  in  one  of  (he  colored  races  of 
mankind  is  a  matter  /jf  exeee<lin^  diHieidty. 

TiiEATMEXT. — The  treatment  of  Addison*s  disease  may  be  divided 
into  two  |wtrts:  (1)  treatment  with  suprarenal  extract,  and  (2)  sympto- 
matie  treatinmt. 

Until  the  ivsoarelies  (vf  Sehiifer  and  Oliver  made  known  the  func- 
tion nl"  (he  suprarenal  eapsides,  tlie  treatment  of  Addison's  disease  wa.s 
wholly  syniptoirsatie.  Ouria^  the  past  few  years,  however,  an  attempt 
ha-s  iM'en  made  to  treat  the  tliseasc  with  extniets  of  the  supi*a renal  ea]i- 
sides.  The  results  so  far  attained  have  In-en  only  partially  sueeessfuL 
Moreover,  it  is  iliffieidt  to  jud^e  of  the  efliaiey  of  any  form  of  ti*eat- 
mcnt  because  of  the  long  dunition  anil  irre^uhu*  eour>e  of  th*-  malady. 
Kinger  and  Phear  have  analyzed  the  results  ohtaine*!  in  x\\v  rep<»rted 
eases  of  Addison's  disease  treated  with  >npnirenal  extrnel.  In  simje 
of  the  cases  there  has  lieen  distinct  amelioralifni  of  the  sympltuns  with 
fliminution  of  the  intensity  of  the  pigmentation.  The  improvement, 
however,  has  not  remained  nniform  with  the  «'ontinued  administra- 
tion of  the  extract,  and  at  times,  in  spite  of  its  exhibition,  the  eases 
have  grown  jirogressively  worse.  The  result.*;  of  tn-atment  witli  Mipra- 
renal  extract,  then,  have  Ijcen  rather  discouraging,  but  the  treatment 
shoukl  be  jK'rsisted  in  until  it  shall  have  been  proved  valueless  i>r 
positively  haru^fuL  Osier  has  ret^ordwl  the  death  of  a  case  while 
under  the  exhibition  of  suprarenal  <'xtraet,  but  he  exjnvs^es  the  opinion 
that  death  was  in  \\u  way  eonneete*!  with  the  treatment.  Oilier  (•as*\s 
have  died  with  similar  symptttuis — eolhijtse  and  delirinm — while  not 
nnder  suprarenal  extract.  Byrom  Brain  well  beHev«'S  that  the  treat- 
nientof  Adilison's  diseast.^  will  not,  and  cannot,  l>e  imitorndy  su<'ee!isful, 
beranse  of  the  double  source  of  origin — glandular  aiwl  nervous — of 
many  cases  of  t!te  disease,  Manifestly,  suprarenal  extract  will  not 
benefit^  or  but  partially,  those  cases  which  owe  their  origin  partly  to 
refli'x  disturbauees  frotn  thi*  abdominal  >ympalhetie  ganglia  ami  nerves. 
Addison's  disejise  is  oiily  in  pirt  analogous  to  myxtedema,  in  that  the 
latter  is  delinitely  proved  to  Ikc  due  to  a  single  cause — a  bUS|>eU6ion 
of  the  secretion  of  the  thyroid  gland. 

The  treatment  of  Adilisou*s  dist>ase  with  suprarenal  extract  was 
begmi  by  hyjMwlermte  iiiJ4'etions  of  the  extract.  The  hypiMiermic 
metho<l,  however,  is  ojrmi  to  the  objections  of  l>eing  trouhh'snme  and 
atiende<l  with  the  danger  of  pyogt-nie  infection,  exci-pt  in  skilful  hands. 
Since  the  active  coustituent  or  c«n»stituents  of  the  suprarenal  c-}i]isules 
an."  not  alfccted  by  the  gtistrie  secretion  (iSchjifer),  the  ghin<ls  as  sucli, 
or  preferably  in  tlu'  form  of  an  extract  or  pill  of  the  drii-^l  and  |m»w- 
dei'ed  glands,  may  be  adnnnistenMl  by  mouth.  When  an  extnirt  of 
the  suprarenal  <*apsidcs  is  used — < .  rj.  the  glycerine  extract — a  (piantity 
eipiivalent  to  one  half  of  a  single  gland  may  be  given  tlirec  times  a 
day,  or,  if  the  dried  jMiwtler  be  employed,  15  grains  (1  gramme)  may 
be  given   in  eapsule  similarly.     In  either  case  it  has  lieen  found  advis- 
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able  to  gradually  increase  the  dose.  As  much  as  2  draclims  have  been 
administered  to  a  patient  not  only  without  hannful,  but  with  distinctly 
beneficial,  result. 

The  symptomatic  treaim^rd  of  Addison's  disease  consists  simply  in 
ameliorating  such  symptoms  as  arise.  It  will  not  be  necessary  to  keep 
a  patient  confined  to  bed  until  the  later  stages  of  the  disease,  when  the 
asthenia  becomes  pronounced  and  the  cardiac  action  weak,  irrespective 
of  the  rapidity  with  which  this  condition  may  be  reached.  When  con- 
finement to  bed  has  once  become  necessary,  it  is  inadvisable  to  insist 
on  the  patient's  getting  up,  or  even  to  allow  it,  since  death  may  occur 
from  syncope. 

In  all  instances  the  diet  should  be  nutritious  and  easily  assimilable. 
A  liquid  diet  is  not  indicated  unless  there  be  gastro-intestinal  irritabil- 
ity. Constipation  should  be  treated  preferably  with  calomel,  followed 
by  salines,  or  with  salines  alone.  Drastic  hydragogues  must  not  be 
employed.  When  diarrhoea  is  present  it  may  be  overcome  with  opium 
combined  with  vegetable  or  mineral  astringents.  In  every  case  of 
diarrhoea  it  is  important  to  assure  one's  self  that  the  diarrhoea  is  not 
caused  by  scybalous  or  other  masses  of  retained  faeces. 

Vomiting  is  often,  and  in  the  later  stages  almost  always,  a  difficult 
symptom  to  control.  One  may  run  the  gamut  of  antiemetics  without 
avail.  It  will  be  advisable  to  begin  with  the  simpler  gastric  sedatives, 
as  bits  of  cracked  ice,  held  in  the  mouth,  without  swallowing  the 
water ;  ApoUinaris,  Vichy,  seltzer  waters ;  small  doses  of  bismuth  sus- 
pended in  mucilage  of  acacia ;  sodium  bicarbonate,  etc.  If  these  fail, 
resort  should  be  had  to  morphine,  cocaine,  and  cerium  oxalate.  In  all 
cases  of  persistent  vomiting  the  diet  should  be  restricted  to  milk  or 
milk  and  lime-water  or  milk  and  Vichy,  half  and  half,  in  small  quan- 
tities at  frequent  intervals  ;  or  peptonized  or  ^ncreatized  milk  may  be 
tried. 

Aside  from  the  above  details,  the  treatment  of  any  case  of  Addison's 
disease  should  be  conducted  along  general  lines. 
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nionourticu  iir,  986                                                      ^| 

Anapeiratic  paralysis,  597 

mnkiple,  982                                                          ■ 

^ 

loss                        H 
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Arthritis  deformans,  muscles  in,  981 
patliologieal  anatomy  of,  979 
prognosis  of,  989 
symptoms  of,  982 
synonyms  of,  977 
treatment  of,  989 

gonorrho^I,  973.  See  Gonorrhaal  Arihritis. 
Arthropathies  and  syringomyelia,  270 
Arthropathies  des  ataxiques,  185 

of  locomotor  ataxia,  185 
Arthro-oeteopathy,  pulmonary,  743 
Articular  rheumatism,  949.  See  Bkeumatigm, 

Acute  Articular. 
Asphyxia  local,  744 
Asthenic  bulbar  paralysis,  283 
Asthenopia  and  neurasthenia,  574,  595 
Ataxia  locomotor.    See  Loeotnolor  Ataxia. 

in  multiple  sclerosis,  416,  418 

in  neuritis,  34 

paraplegia,  221 

progressive  spa-stic,  221 

treatment  of,  211 
Ataxic  gait,  89 

paraplegia,  hereditary,  225 

paraplegic,  192 
Atelomyelia,  275 
Athetosis,  405 
Atrophic  disorders,  739 

spinal  paralysis,  129 
Atrophy  of  brain,  443 

muscular,  in  acute  myelitis,  151 

of  muscles  of  spinal  paralysis,  102 

of  optic  nerve,  43 

progressive  muscular,  and  chronic  mye- 
litis, 162 

spinal,  progressive  muscular,  227 

of  suprarenal  cajisules,  1069 
Auditory  atlections  of  speech  and  language, 
'316 

centres,  308 

nerve,  disease  of,  52 
Aunt*,  4<S8 

gustatory,  489 

intellectual,  489 

motor,  490 

olfactory,  489 

special  sensations  of,  489 

vaso- motor,  490 

visual,  489 
Autographic  women,  714 
Axons  of  spinal  cord,  72,  73 

BACILLUS  of  rheumatism,  954 
Backache  and  neurasthenia,  573 
Bell's  paralysis.  48 
Belufrou  on  locomotor  ataxia,  211 
Bergeron's  cliorea,  522 
Biliousness  and  goutiness,  1023 

and  lithsemia,  1030 
Bladder  reflex,  87,  88 
Blindness  in  hysteria,  698 

and  locomotor  ataxia,  183 

mental,  in  paresis,  853 

unilateral,  39 
Blood,  extravasation  of.     See  Hemorrhage. 

in  gout,  1003 
Bloodvessels  of  brain,  diseases  of,  353 


Bones,  rachitic,  918 
Bouchard  on  obesity,  1051 
Brain.    See  also  under  Cerebral. 
abscess  of,  422 
acute,  429 
chronic,  434 
diagnosis  of,  439 
etiology  of,  422 
headache  in,'  436 
localizing  symptoms  of^  437 
and  otitis  media,  423 
pathological  anatomy,  424 
prognosis  of,  442 
symptoms  of,  429 
treatment  of,  442 
arteries  of  basal  ganglion,  357 
atrophy,  443 

centres,  non-cortical,  320 
diseases,  293 

diseases  of  bloodvessels  of,  353 
hypertrophy,  863 

inflammation,  407.    See  EncepkaUtii. 
meninges,  disease  ol^  327 
tumors,  444 
definition  of,  444 
diagnosis  of,  476 
etiology  of,  444 
tumors,  headache  and,  453 
location  of,  467,  468 
localizing  symptoms  of,  457 ' 
multiple,  476 

pathological  anatomy  of,  450 
pathology  of,  446 
I         prognosis  of,  477 
'  symptoms  of,  452 

treatment  of,  476 
treatment,  surgical,  479 
Brachial  plexus,  diseases  of,  57 
Bramwell  on  brain  tumors,  448 
Brick  sorter's  spasm,  604 
Broca's  convolution,  312 
Brown  S(^quard  on    locomotor  ataxia,  i 

209 
Bubigni's  chorea,  522 
Bulbar  paralvsis,  asthenic,  283 
definition  of,  283 
diagnosis  of,  285 
etioiogv  of,  284 
pathology  of,  284 
prognosis  of,  285 
symptoms  of,  284 
synonyms  of,  283 
treatment  of,  285 
chronic,  281 
progressive,  281 
definition  of.  281 
diagnosis  of,  282 
etiology  of,  281 
pathology  of,  281 
prognosis  of,  283 
symptoms  of,  282 
svnonyms  of,  281 
treatment  of,  183 
without  anatomical  basis,  283 
Bunyan,  John,  and  paranoia,  842 
Bur^ach's  column,  91,  94 
Buzzard  on  multiple  sderosis,  414 
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CAISSON  disease,  definiUon  of,  122 
diagnosis  of,  124 
etiology  of,  122 
and  myelitis,  147 
pathological  anatomy  of,  123 
prognosis  of,  124 
symptoms  of,  123 
synonyms  of,  122 
treatment  of,  124 
Calendar  for  epileptic  paroxysms,  499 
Carcinomata  of  brain,  450 
Cardiac  crises,  184 

disorders  in  neurasthenia,  670 
Carotid    artery,    ligation    of,   in    cerebral 

liemorrhage,  382 
Castration  and  obesity,  1037 
Catalepsy,  735 
Catatonia  and  paresis,  856 
Cavernous  sinus,  thrombosis  of,  351 
Centres,  motor  and  sensory,  469 

non-cortical  of  brain,  320 
Centrum  ovale,  320 
Cephalodynia,971 
Cerebellar  columns,  75 
Cerebellum,  abscess  of,  439 
hemorrhage  into,  370 
lesions  of,  324 
Cerebral  abscess,  422 
anaemia,  389 
symptoms  of,  389 
treatment  of,  390 
aneurism,  385.    See  Aneuritmy  Certbral. 
embolinm,  375 
etiology  of,  375 
prognosis  of,  380 
symptoms  of,  375 
treatment  of,  381 

ganglia,  tumors  of,  472 
emorrhage,    pathological    anatomy   of, 

370 
etiology  of,  361 
exciting  causes,  362 
symptoms  of,  363 
hyperseniia.  389 
symptoms  of,  390 
treatment  of,  390 
localization,  293 
palsy  of  infancy,  399 
complications  of,  403 
definition  of,  399 
diagnosis  of,  403 
etiology  of,  399 
pathoTc^ioal  anatomy  of,  400 
prognosis  of,  404 
sequelee  of,  403 
symptoms  of,  401 
treatment  of,  405 
thrombosis,  375 
etiology^  of,  375 
prognosis  of,  380 
symptoms  of,  375 
treatment  of,  380 
Cerebritia,  chronic,  466 
Cerebrum,  cortical  centres  of,  469 

tumors  of,  474 
Charcot  on  hypnotism,  718-720 
on  locomotor  ataxia,  186,  189 


Charcot's  disease  and  arthritis  deformans, 

988 
Cheyne-Stokes'  respiration   and  apoplexy, 

370 
Children,  arthritis  deformans  in,  987 
rheumatism  in,  961 
scurvy  in,  1060 
Choked  disc  and  brain  tumors,  455,  463 
Chondrophytes,  980 

Chorda  equina,  syphilitic  inflammation,  244 
Chorea,  505 
Bergeron's,  522 
Bubigni's,  522 
classitication,  505 
course  of,  508 
diagnosis  of,  509 
electric,  522 
fibrillary,  521 
Henoch's,  522 
hereditar^r,  522 
diagnosis  of,  524 
etiology  of,  522 
pathological  anatomy  of,  523 
pathology  of,  523 
prognosis  of,  524 
symptoms  of,  522 
treatment  of,  524 
Huntington's,  522 
insflnienti,  508 
latent,  508 
malleatory,  521 
minor,  505 
definition  of,  505 
etiology  of,  505 
symptoms  of,  506 
pathological  anatomy  of,  508 
pathology  of,  508 
prognosis  of,  508,  510 
and  rheumatism,  959 
rotatory,  521 
rhythniicjil,  521 
saltatory,  521 
Sydenham's,  505 
symptoms  of,  507 
treatment  of,  510 
Choreic  tic,  518 

diagnosis  of,  520   ' 
etiolocy  of,  518 
pathological  anatomy  of,  521 
prognosis  of.  521 
symptoms  of,  518 
treatment  of,  521 
Choreiform  convulsions,  505 
Chorionitis,  751 
Chvostek's  symptom,  528 
Chyromegaly.  743 
Circular  insanity,  773,  810 
CircumHex  nerve,  paralysis  of,  60 
Clonus,  85 

Clouston  on  melancholia,  775 
Clownism,  69") 
Coccydynia,  68 
Colchicum  in  gout,  1013 
Color  blindness  and  traumatic  hysteria,  644 
Compositor's  sp.ibm,  603 
Confusional  insnnitv,  S28 
Congestion.     kSee  itypeixtmia. 
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Congestion  of  spinal  cord,  118 
Conjunctivitis,  gouty,  1024 

rheumatic,  960 
Contractures  and  brain  tumors,  459 

in  traumatic  hysteria,  650 
Convulsions  and  brain  tumors,  456 

epileptic,  490 

infantile,  501.    See  It^arUHe  Convtdsioru. 
Coprolalia,  514 
Cord  disease,  gait  in,  88 

position  assumed  in  bed,  89 

spinal.     See  Spinal  Cord. 
Copodyscinesia,  597 
Corpora  callosum,  321 

quadrigemina,  322 
tumors  of,  473 
Corpulencia  morbosa,  1033 
Corpus  callosum,  tumors  of,  472 
Cortex,  lesions  of,  in  paresis,  846-848 
Cortical  centres  of  brain,  469 

localization  of  brain,  295 
Craig  colony,  497 
Cranial  nerves.     See  Nerves,  Cranial. 

tabes,  924,  925 
Craniotabes,  941,  945 
Cremasteric  reflex,  87 
Crises,  cardiac,  184 

intestinal,  184 

laryngeal,  184 

pharyngeal,  184 

renal,  184 

tabetic,  184 
Crural  nerve,  anterior,  diseases  of,  64 
Cms  cerebri,  322 

hemorrhage  into,  369 

tumors  of,  473 
Cutaneous  nerve,  external,  diseases  of,  64 

T\.\NA  on   primary  combined   sclerosis, 
V)     223 

Deafness,  52 

Degeneration,  ascending,  of  cord,  93-96 

of  peripheral  nerves,  19 

reaction  of,  21 
D^jerine  on  locomotor  ataxia,  182 

on  neuritis,  32 

on  word-blindness,  317 
Delirium,  grave,  812 

tremens,  686 
Delusional  insanity,  835 
Delusions  of  chronic  insanity,  803 
Dementia,  822 

acute  primary,  826 
diagnosis  of,  827 
symptoms  of,  826 
treatment  of,  828 

and  brain  tumors,  466 

classification  of,  822 

definition  of,  822 

and  nuiltiple  sclerosis,  418 

organic,  824,  831 

paralytic,  849 

and  paresis,  855 

senile,  pathology  of,  832 
symptoms  of,  831 

simple,  824 

symptoms  of,  824 


Dementia,  terminal,  829 

symptoms  of,  829 

treatment  of,  830 
vesanic,  822 
Demme  on  spina  bi6da,  276 
Dermographism,  714 
Dermato-myositis,  908 
Diabetes  and  loconiutor  ataxia.  174 
Diagnosis  of  abscess  of  brain,  439 
of  Addison's  disease,  1079 
of  acrom^aly,  743 
of  acute  encephalitis,  409 

gout,  1011 

myelitis,  154 

primary  dementia,  827 

rheumatism,  961 

spinal  meningitis,  107 
of  brachial  neuritis,  57 
of  bulbar  paralysiK,  asthenic,  285 
of  caisson  disease,  124 
of  cerebral  aneurism,  387 

palsy  of  infancy,  403 
of  chorea,  509 
of  choreic  tic,  520 
of  chronic  gout,  1018 

hvdrocephalus,  421 

myelitis,  162 

rheumatism,  968 

spinal  meningitis.  110 
of  disease  of  the  fifth  nerve,  47 

of  hypoglossal  nerve,  56 

of  optic  nerves,  40 
of  disseminated  myelitis,  160 
of  epilepsy,  494 
of  facial  paralysis,  51 
of  gonorrhoeal  arthritis,  976 
of  goutiness,  1025 
of  hemorrhage  of  cord,  126 

of  spinal  membranes,  115 
of  hereditary  ataxic  paraplegia,  227 

of  chorea,  524 
of  hysteria,  707 
of  idiocy,  870 

of  infantile  convulsions,  504 
of  Landrv's  paralvsis,  164 
of  litham'ia,  1029* 
of  locomotor  ataxia,  193 
of  mania,  811 
of  melancholia,  771 
of  M^ni^re's  disease,  754 
of  multiple  neuritis,  28 

neuromata,  37 

sclerosis,  417 
of  muscular  atrophy,  spinal,  232 

rheumatism,  971 
of  myositis,  909 

ossificans,  910 
of  neurasthenia,  678 
of  leptomeningitis,  342 
of  neuritis,  34 
of  neuromata,  36 
of  obesity,  1046 
of  occupation  neuroses,  608 
of  osteomalacia,  915 
of  pachvmeningitis,  hjrpertrophic  oem> 

ckl,  113 
of  paralysis  agitans,  683 


^^^^^^^^^^^^^imEX  TO 

ro?™^^^^^^^^^iw^^^^H 

^^PSlM#iHf^n»ol{s  842 

Electric  reaction  of  peripheral  nerves,  21             ^^^^| 

^^^V  ~  tfpKniSfWn 

Electrical  changeii  in  neuritis,  32                             ^^^H 

^^F         of  iieriftheral  nerve  Jfsifms,  24 

reaction  of  tetany,  52H                                         ^^^H 

^^H           al  palioniyeHtii!!  niitcrior,  139 

in  trifacial  paralysis,  51                                    ^^^^H 

^^H          of  (HiAtero-liiternl  scleFosis,  222 

Electricity  in  fatigue  neuroses,  610                        ^^^^^H 

^^H           of  prifiiarv  iHteral  sclerosis,  218 

t«>r  neiiraiith«^uia,  592                                               I^^^H 

^^H          Iff  prnfrret^aive  bult>ar  panilyiiis,  282 

in  the  treatment  of  nerve  lesions,  25                    ^^^H 

^^B          of  ruL'liitih,  '.i4l 

Embolism  of  bulbar  arteries,  285                             ^^^| 

^^H           of  sciatica,  07 

cerebral,  375                                                             ^^^^H 

^^H           of  scurvv,  1059 

of  the  9|iin»l  cord,  121                                        ^^^^H 

^H               in  iiifantH,  Ul62 

Ence|ihulitis,  407                                                      ^^^^| 

^^H           of  K|>a^nirKlic  tic,  516 

^^^H 

^^H           of  Hpina  bitiila,  276 

diagnosis  of,  409                                                ^^^^H 

^^H          of  8[)inal  corddiaeuM,?! 

etiology  of,  407                                                   ^^^B 

^^H                  tiiiuorii,  260 

pathnhigii^iil  anatomy  of,  408                                 ^H 

^^1          of  syphilis  of  spinal  cord,  247 

prognosis  of,  409                                                   ^^^H 

^^H          of  sy  ri  ngnmy  el  t  a,  27  3 

symptoms  of,  409                                                ^^^^ 

^^H          of  tetany,  o2'J 

treatment  of,  409                                                ^^^^ 

^^H         of  (hrfmil)usi.s  of  bulbar  arteries,  287 

chronic,  409                                                               ^^^H 

^^H              diiral  sinus,  HQC) 

Endarteritis  of  spinal  cord,  119                              ^^^H 

^^H              sinus  of  dura  mater,  352 

Enthicnrditiii  in  rbenmalijtm,  957                             ^^^H 

^^H           of  Thomsen's  disease,  907 

Kneurc?ii^  nocttimus,  732                                           ^^^^H 

^^^            of  turnorH  of  brain,  470 

Kiiteroptiini.s  and  neurasthenia,  658                        ^^^H 

Diaplomvelia,  275 

Plpigfixtric  reHex,  87                                                 ^^^^| 

Dinstematomyelia,  27o 

Epilepsy,  4H3                                                                  ^^^1 

Diathesis,  Kfnity,  1020.     See  finntinen. 

course  of,  493                                                           ^^^^| 

Diathetic  inlluences  and  brain  tumors,  446 

dehnition  of.  483                                                   ^^^| 

Diet  in  pmitines.-i,  102G 

dingnoMis  of,  494                                                         ^^^^| 

in  litbieniia,  1030 

etiology  of,  483                                                      ^^^H 

for  neurasthenia,  586,  589 

and  jiysteria,  709                                                   ^^^^M 

and  obesity.  1037,  1038,  1047 

paroxysms  of,  490                                                 ^^^H 

for  woiirvv,  1059 

patliogenesis,  485                                                     ^^^^| 

iJiijestive  disorders  in  neunustheuia,  570 

|>uth<>ln(rirnl  anatomy  of,  487                               ^^^^M 

Diphtheria  and  nenritis,  29 

prngtto^Is  of,  496                                                       I^^^H 

Dipk'gic  iditM-y,  H75 

psychic.  492                                                              ^^^| 

I>)p)npia  in  <x'ular  paralysis,  45 

surgical  treatment  of,  499                                     ^^^^| 

Dii>eascs;  of  bnicbial  if)lexus,  57 

symptoms  of.  488                                                 ^^^^| 

Diwtnlera  of  slei-p,  7  Hi 

synonyms  of,  483                                                   ^^^^| 

Disseminnled  sclero»is,  410 

termination  of,  493                                                ^^^^| 

Diver's  paralysis,  122.    See  CaUton  DiaeoM. 

treatment  of,  496                                                   ^^^H 

Draper  on  gout,  1016 

Epileptic  idii>cy,  876                                                ^^^H 

Dreams,  717,  728 

insanity,  494                                                          ^^^^H 

etiology  of,  72S 

F^pilepto-meningitis,  521                                          j^^^H 

treatment  of,  729 

Epiphysitis  in  rachitis,  942                                      ^^^^| 

Duchenne-Erb's  paralysis,  58 

Erb- Duchenne's  paralysis,  58                                  j^^^^J 

Duchenne's  disease,   167.     See  Locomotor 

Erb  on  locomotor  ataxia,  173                                 ^^^H 

Ataxia. 

Erb's  disease,  283                                                    ^^H 

Duehenne  on  spinal  sclerosis,  168 

palsy,                                                                         ^^^^H 

Duckworth,  Sir  Dyce,  on  gout,  998 

symptom,  528                                                        ^^^H 

on  obesity,  1051 

syphilitic  spin.il  pnmlysis,  241                             ^^^H 

on  rheunuiiisui,  952,  954 

type  of  cerobro-spinul  sypliili^.  247,  248              ^^^H 

^^—^       Dura  mater,  diseases  of,  331 

Ervthema  ucmIosuui  in  rheumatism,  958                 ^^^H 

^^H               intlamiuation  of,  327 

Eticdogy  of  abscess  of  brain,  422                             ^^^^| 

^^r              thrombosis  of  sious  of,  349,  391 

of  acromegaly,  739                                               ^^^H 

W             Dysarthria,  31 1 

of  acute  encephalitis,  407                                   ^^^H 

1              DysR  rap  ilia,  602 

gout.  1007                                                        ^^H 
hemorrhage  in  meduiloi  288                          ^^^^| 

1               I)yHkine»i!i,  597 

1              iKspncna  in  Addison's  disease,  1075 

myelitis,  147                                                      ^^^^| 

^^^»___' 

rheumniism,  050                                                ^^^^| 

^HHDBSTEIN  on  gmit.  1004 

spinal  meoingills,  105                                        ^^^^H 

^^^^Em!l    Elistein'H  irnttment  for  obesity,  1049 

of  Addison's  diH^ase,  1065                                    ^^^^H 

W            Eburnation  in  arthritis  deformoos,  979 

of  angio-neurotic  oHlcma,  748                             ^^^^| 

1              Et-h<«kinafiia,  514 

of  arthritis  deformans,  977                                  ^^^^| 

1              Echolaiia,  514 

of  brachial  neuritis,  57                                        ^^^^H 

1             Eclampsia.  501.    See  ht/antUe  Omvulnmu, 

of  bulbar  paralysis,  jistbenic,  284                        ^^^^| 

1             Ecstacv,  73J^ 

of  caisson  disease,  122                                         ^^^H 

1             Electric  chorea,  522 

of  cerebral  aneurism,  385                                    ^^^H 
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Etiology  of  cerebral  embolism,  375 

hemorrhage,  361 

palsy  of  infancy,  399 

thrombosis,  375 
of  chorea  minor,  505 
of  choreic  tic,  518 
of  chronic  gout,  1016 

hydrocephalus,  419 

myelitis,  100 

rlieumatism,  967 

spinal  meningitis,  108 
of  diseases  of  peripheral  nerves,  19 
of  ditiseminatea  myelitis,  158 
of  dreams,  728 
of  epilepsy,  483 
of  facial  hemiatrophy,  749 

paralysis,  48 
of  goDorrhceal  arthritis,  973 
of  gout,  994 
of  Yiemorrhage  of  spinal  cord,  125 

into  suinal  membranes,  113 
of  hereditary  ataxic  paraplegia,  225 

chorea,  522 
of  hysteria,  689 
of  pachymeningitis,  hypertrophic  ceryical, 

of  idiocy^  859 

of  infantile  convulsions,  501 

of  insomnia,  722 

of  Landrv's  paralysis,  163  ^ 

of  lithfemia,  1U27 

of  locomotor  ataxia,  172 

of  mania,  782 

of  melancholia,  761 

of  migraine,  543 

of  multiple  neuritis,  28 

of  multiple  sclerosis,  410 

of  muscular  atrophy,  spinal,  228 

of  muscular  rheumatism,  970 

of  myositis,  908 

of  uiyositis  ossificans,  909 

of  neurasthenia,  552 

of  neuritis,  25 

of  obesity,  1033 

of  oedema  of  brain,  388 

of  optic  atrophy,  43 

nerve  diseases,  39 

neuritis,  41 
of  osteomalacia,  913 
of  paralysis  agitans,  671 
of  ocular  paralysis,  43 
of  paramyotonia,  907 
of  paranoia,  837 
of  paresis,  843 

of  poliomyelitis,  anterior,  129 
of  postero-lateral  sclerosis,  221 
of  primary  lateral  sclerosis,  215 
of  progressive  bulbar  paralysis,  281 
of  rachitis,  920 
of  Raynaud's  disease,  744 
of  sciatica,  66 
of  scleroderma,  751 
of  scurvy  in  infants,  1060 
of  seasickness,  659 
of  somnambulism,  727 
of  spasmodic  tics,  513 
of  spina  bifida,  275 


Etiology  of  spinal  cord  tumors,  251 

of  syphilis  of  spinal  cord,  237 

of  syringomyelia,  267 

of  tetany,  525 

of  Thomsen's  disease,  905 

of  thrombosis  of  bulbar  arteries,  285 

of  traumatic  neuroses,  612 

of  tumors  of  brain,  444 

of  vertigo,  753 
Ewald  on  locomotor  ataxia,  199 
Kwart  on  arthritis  deformans,  977 

on  gout,  999,  1001,  1002,  1003 

on  goutiness,  1020,  1021 
Extravasation.     See  Hemorrhage. 
Eye  strain  and  chorea,  506 

symptoms  in  migraine,  542 
Eyes,  deviation  of,  in  cerebnd  hemorrhage, 
365 

motor  areas,  301 

FACE,  motor  areas,  300 
Facial  disturbances  of  migraine,  543 

hemiatrophy,  749.  See  Hemi€Uropky,FaeuL 

paralvsis,  48 
and  traumatic  hysteria,  649 

phenomenon  of  tetany,  528 

spasm  in  tetany,  529 

tic,  514 
Fagge  on  chronic  gout,  1018 
Fainting.    See  Syncope. 
Fainting  and  epilepsy,  495 
Falling  sickness,  483 
Fatigue  neuroses.  597,  598 
of  larynx,  606 
of  ocular  muscles,  605 
Fetichism,  890 
Fibres,  motor,  of  cord,  72 

sensory,  of  cord,  91,  92 
Fibrillary  chorea,  521 

twitch ing8,  83 

in  atrophied  muscles,  230 
Fits,  490.     8ee  Epileptic  Cont-ulMoM, 
Flechsig  on  epilepsy,  498 
Fluctionary  hypenemia  of  pia  mater,  334 
Folic  circulaire,  773,  810 
Food  in  infantile  scurvy,  1063 

and  scurvy,  1053,  1054 
Foot  clonus,  85 

Frankel  on  locomotor  ataxia,  212 
Friedreich's  disease  and  multiple  sclerosifl, 

418 
Frontal  lobe,  abscess  of,  437 
Functional  nervous  disorders,  483 

GAIT,  ataxic,  89 
of  hysterical  hemipl^;ia,  660 
paralytic,  88 
•  spastic,  88 
in  spinal  disease,  88 
stamping,  89 
stepping,  89 
Ganglia  at  base  of  brain,  357,  358,  369 

central,  321 
Ganglia,  cerebral  tumors  of,  472 
Gangrene,  symmetrical,  744 

of  fingers  in  Raynaud's  disease,  746 
Garrod  on  arthritis  deformans,  978 
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Garrod  on  gout,  1005 

General  paresis,  843.    See  Parent. 

Gerlier's  disease,  758 

Giddiness.  See  Vertigo. 

Gigantism,  743 

Gilles  de  la  Tourette's  disease,  414 

Glenwood  Springs,  1020 

Glioma  of  cord,  263 

Gliomata  of  brain,  448,  449 

Glioiiiutosis,  269 

Gliosis  of  the  spinal  cord,  266 

Glosso-pharyngeal  nerves,  diseases  of,  53 

Glycosuria  and  brain  tumors,  474 

and  obesity,  1036 
Goitre  tremor,  688 
Goll's  column,  92,  94 

Gonorrhoeal  arthritis,  complications  of,  975 
definition  of,  973 
diagnosis  of,  976 
etiology  of,  973 
pathological  anatomy  of,  973 
prognosis  of,  975 
symptoms  of,  974 
synonyms  of,  973 
treatment  of,  976 
rheumatism,  973 
synovitis,  973 
Gout,  993 
abarticular,  1020 
acute,  1007 
diagnosis  of,  1011 
dietetic  treatment  of,  1015 
etiology  of,  1007 
pain  in,  1009 
prognosis  of,  1011 
skin  in,  1009 
special  symptoms  of,  1009 
symptoms  of,  1007 
treatment  of,  1012 
typical  case  of,  1007 
urine  in,  1009 
age  and,  995 
alcohol  and,  999 
alkalies  in,  1013 
and  arthritis  deformans,  989 
bloodvessels  in,  1006 
bones  in,  1006 
chronic,  1016 

complications  of,  1018 
diagnosis  of,  1018 
diuretics  in,  1018 
etiology  of,  1016 
joints  in,  1017 
prognosis  of.  1018 
spas  and,  1020 
symptoms  of,  1016 
treatment  of,  1018 
definition  of,  993 
diet  in,  998,  1015 
etiology  of,  994 

geographicul  distribution  of,  996 
here<litv  and,  994 
history 'of,  993 
hygiene  in,  1015 
irregular,  993,  1020 
joints  in,  1004 
latent,  993,  1020 
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Gout,  legitimate,  993 

metastatic,  1020 

nervous  theory  of,  1001 

nutritive  tissue    disturbance,  theory  oi 
1002 

and  obesity,  1035 

pathogenesis  of,  999 

pathological  anatomy  of,  1003 

predisposing  causes,  994 

retrocedent,  1020 

rheumatic,  977 

and  rheumatism,  1011 

sex  and,  995 

suppressed,  993,  1020 

synonyms,  993 

and  toxic  agents,  997 

uric  acid,  theory  of,  999 
Goutiness,  1020 

definition  of,  1020 

diagnosis  of,  1025 

diet  in,  1026 

eyes  and,  1024 

nervous  symptoms  of,  1028 

prognosis  of,  1024 

skin  and,  1024 

symptoms  of,  1022 

treatment  of,  1025 
Goutv  diathesis,  1020.    See  Ooudneu. 

vide.  1020 
Gowers  on  neuritis,  30 

on  primary  lateral  scleraeis,  216 
Graphospasm,  602 
Gravel  and  goutinees,  1022 
Growing  pains,  942 
Guaiacol  in  rheumatism,  965 
Guiteau  and  paranoia,  837,  839 
Gumma  of  spinal  cord,  239 
Gustatory  localization  of  brain,  303 

HABIT  chorea,  512 
of  illness,  556 
spasm,  512 

symptoms  of,  513 
8vm|)tom  and  traumatic  neuroses,  632 
Habits  spasmodic,  pro^osis  of^  515 
Hfematoma  durse  matns,  330 
Ha?matorrachis,  113 
Ha'matomvelia,  124 
Haig  on  gout,  999-1001 
on  neurasthenia,  556 
Harrison's  groove,  926 
Headache  and  neurasthenia,  573,  595 

and  traumatic  neuroses,  629 
Head,  motor  areas,  301 
Hebephenia,  825 
symptoms  of,  825 
treatment  of,  826 
Heberden's  nodes,  986,  987 
Heniinnopsia  and  brain  tumors,  460 
Hemiatrophia  facialis  progressiva,  749 
Hemiatrophy,  facial,  definition  of,  749 
etiology  of,  749 
pathology  of,  750 
symptoms  of,  749 
synonyms,  749 
treatment  of  750 
Hemiehorea,  508 
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Hemicrania,  541 
.Hemiplegia,  367,  368 

and  brain  tumors,  457 

chronic,  367 

general  diagnosis  of,  377 

and  traumatic  hysteria,  646 
Hemi|Jegic  idiocy,  873 
Hemorrhage,  acute,  in  medulla,  288 
in  pons,  288 

into  cerebellum,  370 

cerebral,  361.     See  Cerebral  Hemorrhage. 

uf  cord  and  acute  myelitis,  155 

into  crus,  369 

cortical,  369 

into  medulla,  370 

meningeal,  371.    See  Meningeai  Hemor- 
rhage. 

into  pia  mater,  374 

into  pons,  369 

into  spinal  cord,  124 

into  spinal  membranes,  113 

in  scurvy,  1057 
Henoch's  chorea,  522 
Hereditary  ataxic  paraplegia,  225 

chorea,  622 

tremor,  685 
Heredity  and  epilepsy,  483 

and  hysteria,  690 

and  obesity,  1035 
Hermaphrodism,  892 
Herpes  and  neuralgia,  536 
Herter  on  migraine,  544 
Heteromere  neurons,  95 
Hetero-sexuality,  899 
Heterotopia,  275 

Heubner-Strumpell,  muscular  atrophy,  234 
Heuschen  on  visual  localization,  304 
"  Hide-bound  "  disease,  751 
Hodge  on  fatigue  neuroses,  599 
Homicidal  mania,  809 
Homo-sexuality,  892 
Horsloy  on  ct'rebral  hemorrhage,  382 
Hun  on  tetany.  528 

on  visual  localization,  304 
Huntington's  choresi,  622 
Hydrocephalic  idiocy,  871,  872 
Hydrocephaloid  symptoms,  334 
Hydrocephalus  and  brain  tumors,  466 

chronic,  419 
definition  of,  419 
diagnosis  of,  421 
etiology  of,  419 
pathological  anatomy  of,  420 
prognosis  of,  422 
symptoms  of,  420 
treatment  of,  422 

intern  us,  863 

and  rachitis,  942 
Hydromyelus,  269 

Hydrotherapeutics  in  neurasthenia,  590 
Hy|)enemia,  cerebral,  389 

of  pia  mater,  383 

of  spinal  cord,  117 
Hyperkinesia,  597 

Hypertrophic  cervical  meningitis,  111 
Hypnosis,  718.     See  Hypnotimu 

and  sexual  psychosis,  900 


Hypnotism,  718 

pathol(^y  of,  720 

and  neurasthenia,  587 
Hypoglossal  nerves,  disease  of,  55 
Hysteria,  689 

cerebral  symptoms  of,  706 

definition  of,  689 

diagnosis  of,  707 

and  epilepsy,  709 

etiology  of,  689 

and  multiple  sclerosis,  417 

and  neurasthenia,  579,  709 

paresthesia  in,  699 

pathological  anatomy  of,  693 

prognosis  of,  709 

sensory  symptoms  of,  696 

symptoms  of,  693 

traumatic,  641 

and  traumatic  neuroses,  623 

treatment  of,  710 

tremor  in,  704 

visual  symptoms  of,  704 
Hysterical  affections  of  the  joints,  650 

aphonia,  702 

neuralgias,  535 

oedema,  715 

ptosis,  701 

tetany,  526 

tremors,  688 
Hystero-epilepsy,  495,  694 
Hysteroid,  694 

IDIOCY,  859 
diagnosis  of,  870 
diplegic,  876 
epileptic,  876 
etiology  of,  859 
hemiplegic,  873 
and  heredity,  861 
hydrocephalic,  871,  872 
paralytic,  873 
paraplegic,  875 
pathology  of,  862 
physical  symptoms  of,  866 
prognosis  of,  878. 
sensorial,  877 
symptoms  of,  864 
traumatic,  877 
treatment  of,  879 
Idiots,  savants.  878 
Imbecility,  859 
Infantile  convulsions,  501 
complications  of,  504 
definition  of,  501 
diagnosis  of,  504 
etiology  of,  601 
pathological  anotomj  o^  502 
prognosis  of,  504 
•    sequela;  of,  504 
symptoms  of,  502 
treatment  of,  504 
palsies,  399 
scurvy,  1060 
Infants,  scurvy  in,  1060 
Infectious  diseases  and   spinal   meniniritis, 

105 
Inflammation  of  brain  subBtance,  407 
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Inflammation,  syphilitic,  of  chorda  equina, 

244      ' 
Injuries.     See  7raM7»a/t«iiM. 
Insanity.     See   under  Mdancholioy    Mania, 
Dementia,   Generol  Parent,  etc 

circular,  810 

confusional,  828 

delusional,  835 

epileptic,  494 

intellectual,  835 

primary,  835 
Insomnia,  721 

and  brain  tumors,  456 

etiology  of,  722 

and  mania,  818 

and  neurasthenia,  566 

symptoms  of,  723 

treatment  of,  723 
Insular  sclerosis,  410 
Intellectual  insanity,  835 
Intercostal  neuralgia,  540 
Intermittent  tetanus,  525 
Internal  capsule,  321 

Inter  paroxysmal  symptoms  of  epilepsy,  492 
Intestinal  crises,  184 
Intracranial  tumors,  450 
Iodide  of  potassium.    See  Potassium  Iodide. 
Iridoplegia,  181,  182 

JACKSON  on  epilepsy,  485 
Jacksouian  epilepsv  and  brain  tumors, 
458 
Joints  in  locomotor  ataxia,  185 
Jumpers,  512 
Jumping  disease,  514 

KATATONIA,  773 
Kinesia,  659 
Kleptomania,  809 
Knee-jerk  absent  in  neuritis,  32 

in  locomotor  ataxia,  178, 179, 194, 196, 196 
Kraff't-Ebing  on  paranoia,  836,  837 

on  sexual  psvchosis,  882,  884 
Kyphosis,  926 ' 
and  rachitis,  941 

LABIO-GLOSSO-LARYNGEAL  paraly- 
sis, 281 
Landry's  paralysis,  145,  163 

complications  of.  164 

definition  of,  163 

diagnosis  of,  164 

etiology  of,  163 

pathology  of,  163 

symptoms  of,  164 

treatment  of,  165 
Laryngeal  crises,  184 

vertigt),  756 
Laryngismus  stridulus,  929 
Latah,  512,  514 

Lateral  sinus,  thrombosis  of,  351 
lavage  in  migraine,  545,  546 
Leg,  motor  areas,  299 
Leontiasis  ossea,  743 
Leptomeningitis,  336 
acute,  internal,  105 

spinal,  105 


Leptomeningitis,  acute  chronic,  108 
internal,  108 
diagnosis  of,  342 
pathological  anatomy  of,  337 
pathology  of,  337 
prognosis,  345 
symptoms,  339 
treatment,  345 
Leucoderma  in  Addison's  disease,  1077 
Leucomyelitis  |)<>8terior,  167 
Lewin  on  scleroderma,  752 
Leyden  on  acute  myelitis.  145 
Lipomatosis  universalis,  1033 
Lissauer's  column,  91 
Lithsemia,  1027 
definition  of,  1027 
diagnosis  of,  1029 
diet  in,  1030 
etiology  of,  1027 
hygiene  in,  1031 
I>athological  anatomy  of,  1028 
[lathology  of,  1028 
prognosis  of,  1030 
symptoms  of,  1029 
synonyms,  1027 
treatment  of,  1030 
Lithuria,  1027 

Localization  of  brain  afiections,  293.     See 
Cerebral  Localisation. 
gustatory  of  brain,  303 
motor  of  brain,  296 
of  muscular  reflex  in  the  cord,  85 
olfactory  of  brain,  303 
sensory  of  brain,  301 
of  skin  reflex  in  cord  disease,  87 
of  spinal  cord  disease,  71 
visual,  of  brain,  303 
Ix)comotor  asynergia,  progressive,  167 
ataxia,  acute  form,  192 

and  age,  175 

and  auHfsthesia,  189 

animal  extracts  in,  209 

arsenic  in,  203 

bichloride  of  mercury  in,  200 

cardiac  crises  in,  184 

central  form,  192 

changes  in  the  peripheral  nerves,  171 

changes  in  the  spinal  cord  in,  169 

cystitis  in,  214 

definition  of,  168 

diagnosis  of,  193 

diet  in,  203 

elect rioiil  reactions  in,  189 

electricity  in,  204 

etiology  of,  172 

general  syuiptcmis  in,  176 

glycero- phosphate  of  calcium  in,  208 

hemiaiaxic  form,  192 

here<Iitary  form,  192 

ininoteni'e  in,  214 

and  inc<>-ordinati(m,  187 

inteijtinal  (Tises,  in,  184 

knee-jerk  in,  178,  179 

laryngeal  crises  in,  184 

lesions  of,  96 

meningeal  form,  192 

mercury  in,  200,  201 
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Locomotor  ataxia,  mild  form  of,  191 
motor  derangements  of,  178 
and  multiple  sclerosis,  419 
muscular  sensibility  in,  189 
pain  in,  176,  177 
pathological  anatomy  of,  169 
pathology  of,  168 
pathological  anatomy  of,  168 
pharyngeal  crises  in,  184 
potassium  iodide  in,  200,  201 
prognosis  of,  192 
reflexes  in,  178 
renal  crises  in,  184 
Bomberg's  symptom  in,  187 
sensory  symptoms  in,  176 
severe  form,  192 
and  sex,  175 
and  sexual  power,  1^81 
silver  nitrate  in,  204 
skin  disorders  in,  186 
sodium  phosphate  in,  208 
suspension  in,  205-208 
tabetic  crises  in,  184 
terminal  stage,  191 
treatment  of,  198 
treatment  of  the  ataxia,  211 
treatment  by  exercise,  213 
treatment  of  special  symptoms,  210 
trophic  disturbances  in,  185 
varieties  of,  191 

vaso-motor  disturbances  in,  185 
Longitudinal  sinus,  thrombosis  of,  350 
Ludwig  II.  and  paranoia,  837,  839 
Lumbar  plexus,  diseases  of,  64 
Lunacy,  781.     See  Mania. 

MACEVVEN  on  brain  abscess,  428 
Main  en  grifle,  89,  136 
Mai  de  mer,  659 

Malformations  of  spinal  cord,  275 
Malleatory  chorea,  521 
Mania,  781 

acute,  792 
criminals  and,  812,  813 

alternating,  810 

chronic,  802 

physical  symptoms  of^  807 

complications  of,  810 

definition  of,  781 

diagnosb,  811 

drug  habits  and,  785 

etiology  of,  782 

feeding  in,  820 

food  in,  820 

homicidal,  809 

in  pnresis,  852 

pathological  anatomy  of,  786 

prognosis  of,  814 

puerperal,  809 

sequela*,  810 

simple,  788 

subacute,  798 

surgical,  809 

symptoms  of,  787 

treatment  of,  815 

worry  and,  784 
Maniacal  chorea,  508 


Masochism,  887,  888 
Massage  in  hysteria,  710-712 

and  nerve  disease,  25 
Masturbation  aud  neurasthenia,  583 
Mechanism  of  spinal  cord,  72 
Median  nerve  disease,  62,  63 
Medulla,  acute  hemorrhage  in,  288 
diseases  of,  281 
hemorrhage  into,  370 
lesions  of,  324 
tumors  of,  474 
Medullary  tumors  of  the  spinal  cord,  254 
Megalocephaly,  743 
M^rim,  541 
Melancholia,  761 
agitans,  770 
asylums  for,  776 
clinical  history  of,  763 
coprsemia  and,  762 
definition  of,  761 
delusions  and  766,  767 
diagnosis  of,  771 
etiology  of,  761 
fiicies  in,  765 
hallucinations  and,  766 
headache  in,  764,  779 
heredity  and,  761,  774 
hydrotherapy  in,  780 
insomnia  and,  764 
massage  in,  777 
opium  in,  779 
in  paresis,  852 

pathological  anatomy  of,  763 
physical  symptoms  of,  767 
prognosis  of,  773 
simple,  768 
stnporis,  769 
suicide  and,  765 
treatment  of,  775 
Membranes  of  spinal  cord,  disease  of,  105 

spinal,  hemorrhage  into,  113 
Meniere's  disease,  753 
diagnosis  of,  754 
prognosis  of,  755 
symptoms  of,  754 
treatment  of,  755 
Meningeal  extradural  tumors,  254 
hemorrhage,  371 

symptoms  of,  372 
intradural  tumors,  254 
Meninges  of  brain,  diseases  of,  327 
Meningitis,  336 

and  brain  abscess,  441 
chronic,  348 

and  brain  tumors,  466 
symptoms,  348 
diagnosis  of  various  forms,  343 
purulent,  344 
serous,  341,  344 
spinal,  acute,  105 

and  cerebrospinal  meningitis,  105 

acute  myelitis.  155 

definition  of,  105 

diagnosis  of,  107 

etiology  of,  105 

pathology  of,  106 

prognosis  of,  107 
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Meningitis,  spinal,  acute,  symptoms  of,  105 
synonyms  of,  105 
treatment  of^- 107 
chronic,  108 
definition  of,  108 
diagnosis  of,  110 
etiology  of,  108 
pathology  of,  108 
prognosis  of,  110 
synonyms  of,  108 
symptoms  of,  109 
treatment  of,  110 
and  tumors  of  brain,  465 
Meningocele,  276 
Meningo-myelitis,  chronic,  dorsal  syphilitic, 

241 
Meningo-myelocele,  276 
Meningo-spinal  apoplexy,  113 
Mental  functions  in  neurasthenia,  564 
strain  and  neuralgias,  535 

and  paralysis  agitaus,  672 
symptoms  of  paralysis  agitans,  682 
and  seasickness,  665 
of  traumatic  neuroses,  637 
Mescal  button  in  migraine,  544 
Methyl  salicylate  in  rheumatism,  966 
Microcephalia,  863 
Micnx^phalic  idiot,  873 
Migraine,  541 
etiology  of,  543 
pathology  of,  543 
symptoms  of,  541 
synonyms,  541 
treatment  of,  545 
Miliary  aneurism,  cerebral,  385 
Mind-blindness,  317 

disorders  of,  761 
Mitchell  on  locomotor  ataxia,  209 
Monomania,  809,  835 
Monoplegia  and  brain  tumors,  458 

and  traumatic  hysteria,  646 
Morbus  saoer,  483 
Mor van's  disease,  271,  521 
Motion  sickness,  659 
Motor  areas  in  brain,  297,  298 
derangements  of  locomotor  ataxia,  178 
localization,  296 
oculi  paralysis,  45 
symptoms  of  hysteria,  699 

of  traumatic  neuroses,  638 
track  of  spinal  cord,  72,  73 
Multiple  neuritis.    See  Neuritis  Mtdiiple. 
sclerosin,  410 
tremor,  685 
Muscle  tone  in  muscular  atrophy,  230 
Muscles,  atrophy  of,  in  poliomyelitis,  134 
and  s])inal  paralysis,  102 
diseases  of,  905 
in  hemiplegia,  368 
in  neuritis,  26 
ocular,  spasm  of,  45 
reaction  of,  degeneration  of,  22 
spasmodic  contraction  of,  83 
Muscular  atrophy,  Heubner-StrumpelPs,  234 
infantile  form,  234 
and  locomotor  ataxia,  192 
reflexes  in,  230 


Muscular  atrophv,  spinal,  complications,  232 
definition^  227 
diagnosis,  232 
etiology,  22« 

pathological  anatomy,  228 
prognosis,  232 
symptoms,  229 
synonyms,  227 

tremor,  687 

various  forms,  233 
pains  and  neurasthenia,  573 
rheumatism,  970.     See  Rheumatitmj  Mw- 

etdar. 
sense  in  locomotor  ataxia,  189 
symptoms  of  paralysis  agitans,  678 
Musculo-cutaneous  nerves,  diseases  of,  62, 64 

spiral  nerve,  diseases  of,  60 
Myalgia,  970.    See  Rheumatiam,  Muaeular. 
Myasthenia  gravis  pseudo-paralytica,  283 
Myelitis,  acuta,  146 
acute,  145 

bed  sores  in,  154 

complications  of,  153 

definition  of,  145 

Deiter  cells  in,  149 

diagnosis  of,  154 

electricity  in,  157 

etiology  of,  147 

pathoTogiciil  anatomy  of,  148 

prognotsiH  of,  156 

reflexes  in,  152 

sensatiouK  in,  152 

sequelw,  153 

symptoms  of,  150 

syphilitic,  243 

treatmeut  of,  156 

trophic  sympUmis  in,  153 

vasomotor  symptoms  in,  153 
apoplectica,  146 
ascending,  146 
bulbar,  14G 

and  caisson  disease,  147 
central,  146 
chronic,  160 

bed  sores  in,  161 

complications  of,  162 

definition  of,  160 

diagnosis  of,  162 

etiology  of,  ItiO 

pathological  anatomy,  161 

prognosis  of,  162 

sequela*  of,  162 

symptoms  of,  161 

treatment  of,  163 
compression,  146 
definition  of,  145 
diflbso  syphilitic,  240 
disseminate<].  146,  158 

complications  of,  159 

definition  of.  158 

disignosis  of  160 

etiology  of,  158 

pathological  anatomy  of,  158 

prognosis  of,  160 

symptoms  of,  158 

treatment  of,  160 
and  infections,  147 
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Myelitis,  multiple,  146,  158 

muscles  in,  150 

pain  in,  148 

and  spinal  cord  tumors,  261 

subacuta,  146 

traumatic,  146 

and  traumatism,  147 
Myelomalacia,  acute,  243 
Myocarditis  in  rheumatism,  958 
Myositis,  definition  of,  908 

diagnosis  of,  909 
.    etiology  of,  908 

ossificans,  diagnosis  of,  910 
etiology  of,  909 
pathological  anatomy  of,  909 
progressiva,  909 
symptoms  of,  910 

pathological  anntomy  of,  908 

primary  multiple,  908 

symptoms  of,  908 

synonyms,  908 

treatment  of,  909 
Myospasm  ia,  514 
Myotonia  congenita,  905 
Myriachit,  512,  514 
Myxoedemaand  acromegaly,  743 
Myxoedematous  idiocy,  877 

NARCOLEPSY,  731 
Nasal  vertigo,  766 
Naupathia,  659 
Nelavan,  730 

Nerve,  anterior  crural,  diseases  o{j  64 
phrenic,  paralysis  of,  56 
symptoms  of,  56 
treatment  of,  56 
pneiimo^astric,  diseases  of,  53 
popliteal,  diseases  of,  65 
seventh,  diseases  of,  48 
sixth,  paralysis  of,  45 
spinal  accessory,  diseases  of,  55 

treatment  of,  55 
supra-scapular,  paralysis  of,  60 
third,  paralysis  of,  45 
ulnar,  paralysis  of,  62 
vagus,  diseases  of,  53 

paralysis  of,  symptoms  of,  54 
Nerves,  auditory,  disease  of,  52 
brachial,  diseases  of,  57 

paralysis  of,  58 
cranial,  diseases  of,  38 
circTimflex,  paralysis  of,  60 
deafness,  symptoms  of,  53 
external  cutaneotis,  diseases  of,  64 
fiAh,  diagnosis  of  disease  of,  47 
diseases  of,  46 

disease  of,  motor  symptoms  of,  47 
sensory  symptoms  of,  46 
treatment  of,  47 
fourth,  paralysis  of,  45 
functional  disorders,  483 
glossopharyngeal,  53 
gluteal,  paralysis  of,  65 
hypoglossal,  diseases  of,  65 
diagnosis  of.  56 
symptoms  of,  55 
treatment  of,  56 


Nerves  of  1^,  diseases  ot,  65 
long  thoracic,  paraljsis  of,  59 
median,  paralysis  of,  62,  63 
musculo-ciitaneous,  disease  of,  62,  64 
musculo-spiral,  diseases  of,  60 
obturator,  diseases  of,  04 
ocular,  paralysis  of,  43 
olfactory,  diseases  of,  38 
optic,  atrophy  of,  43 
etiology  of,  43 
progn(%is  of,  43 
symptoms  of,  43 
treatment  of,  43 
diseases  of,  38 
diagnosis  of,  40 
etiology  of,  39 
symptoms  of,  40 
treatment  of,  40 
peripheral,  d^eneration  of,  19 
diseases  of,  19 
diagnosis  of,  24 
etiology  of,  19 
general  pathology,  19 
prognosis  of,  24 
treatment  of,  24 
farad  ism  of,  21,  22 
galvanism  of,  21,  22 
in  locomotor  ataxia,  171 
regeneration  of,  20 
Neuralgia,  531 
ansemic,  534 
brachial,  540 
cervico-brachial,  540 
cervico-occipital,  539 
degenerative,  535 
herpetic,  536 
intercostal,  540 
neurotic,  536 
non-toxic,  534 
periodical,  532 
with  tachycardia,  533 
toxic,  532 
treatment  of,  538 
trigeminal,  537 
Neurasthenia,  549 

cardiac  disorders  in,  570 
course  of,  577 
definition  of,  549 
diagnosis  of,  578 
digestive  disorders  in,  570 
and  disorders  of  sleep,  566 
etiology  of,  552 
and  general  nutrition,  577 
hygienic  treatment  of,  586 
and  hysteria,  709 
and  melancholia,  772 
mental  functions  in,  564 
pathological  anatomy  of,  559 
pathology  of,  559 
prognosis  of,  579 
prophylaxis  of,  581 
psychical  treatment  of,  586 
sexual  disorders  in,  572 
and  sexual  psychosis,  900 
symptoms  of,  561 
traumatic,  636 
and  traumatic  neuroses,  623 
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Neurasthenia,  treatment  of,  580 
Neurasthenic  tremors,  688 
Neuritis,  25 
alcoholic,  32 
brachial,  diagnosis  of,  57 

etiology  of,  57 
of  brachial  nerves,  57 
prognosis  of,  57 
symptoms  of,  57 
treatment  of,  57 
complications  of,  32 
coun^e,  32 
diagnosis  of,  34 
in  diphtheria,  29 
etiology  of,  25 
multiple,  28 

in  chronic  myelitis,  162 
definition  of,  28 
diagnosis  of,  28 
etiology  of,  28 
general  course  of,  27 
prognosis  of,  28 
symptoms  in  general,  27 
treatment  of,  28 
muscles  in,  26 
and  neuralgia,  536 
optic,  49,  41 

in  brain  abscess,  432 
and  brain  tumors,  455 
etiology  of,  41 

pathological  anatomy  of,  26,  30,  41 
symptoms  of,  42 
treatment  of,  42 
parenchymatous,  26 
prognosis  of,  34,  42 
recurring,  33 
and  rheumatism,  29 
senile  form,  33 
special  forms  of,  32 
symptoms  of,  30 
tresitment  of,  34 
and  tuberculosis,  29 
in  typhoid  fever,  29 
Neuromata,  35 
definition,  35 
diagnosis  of.  36 
multiple,  36 
diagnosis  of,  37 
symptoms  of,  37 
treatment  of,  37 
pathological  anatomy  of,  36 
plexiform,  37 
symptoms  of,  36 
treatment  of,  36 
Neuro- mechanical  theory  of   rheumatism, 

953 
Neurons,  motor,  of  cord,  78,  81 

of  spinal  cord,  72,  73 
Neuroretinitis,  41 
Neuroses  of  exhaustibility*  551 
of  occupation,  597.    See  Ocetipation  Neu- 
roses. 
traumatic,  611.    See    TVauJwitie  Neuroaes. 
Neurospinal  tabes,  167 
Neurotabes,  32 

Neurotic  atrophy  of  the  face,  749 
Night  terrors,  728,  729  I 


I  Noctambulation,  726 
Nodules,  cutaneous,  in  rheumatism,  959 
Northrup  on  scurvy  in  infants,  1061 
Nuclein  in  neurasthenia,  585 
Nutrition  in  traumatic  hysteria,  650 
Nystagmus  in  multiple  sclerosis,  415 

OBESITY,  1033 
age  and,  1034 
anwmic,  1036,  1043 
Banting  system  for,  1049 
complications  of,  1044 
climate  and,  1034 
definition  of,  1033 
diagnosis  of,  1046 
diet  in,  1047 
etioloey  of,  1033 
and  glycosuria,  1036 
and  gout,  1035 
pathogenesis,  1039 
pathological  anatomy  of,  1040 
plethoric  type,  1042 
prognosis  of.  1045 
rest  and,  1035 
symptoms  of,  1041 
synonyms,  1033 
treatment  of,  1046 
Obturator  nerve,  diseases  of,  64 
OccipiUil  lobe,  abscess  of,  439 
diseases  of,  307 
tumors,  471 
Occupation  cramp,  525 
neuroses.  597 
definition  of,  597 
diagnosis  of,  608 
prognosis  of.  608 
symptoms  of,  599 
synonyms,  597 
treatment  of,  609 
spasm,  597 
Ocular  symptoms  and  traumaUc  hysteria, 
649 
vertigo,  756 
(Edema,  anglo-neurotic,   748.    See  Angio- 
nfuroU'e  (Edenta. 
of  brain,  388 
etiology  of,  388 
symptoms  of,  389. 
hysterical,  715 
Oertel  on  obesity.  1034.  10.^5,  1039,  1041 

treatment  for'ol>esity,  1049 
Olfactory  localization  of  brain,  303 

nerve,  diseases  of,  38 
Optic  atrophy.  43 
nerve  atrophy  and  brain  tumors,  456 

diseases  of.  38 
neuritis.    See  Neuritis,  Optic 
track,  lesions  of,  40 
Organic  dementia,  S31 
Osteo-arthritis,  977 
Osteoclasia  in  rachitis,  947 
Ostcoinal.icia,  913 
definition  of,  913 
diagnosis  of,  915 
etiology  of,  913 
pathological  anatomy  of,  914 
symptoms  of,  914 
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Osteomalacia,  treatment  of,  915 
Osteophytes,  980 
Osteotomy  in  rachitis,  947 
Otitis  and  meningitis,  342 
Otorrhcea  and  brain  abdcess,  423 

PAGHYACHRIA,  73y 
Pachymeningitis  externa,  327 
treatment  of,  329 
hemorrhagica,  372 
interna.  330 
symptoms  of,  374 
hypertrophic,  cervical,  111 
definition  of,  111 
diagnosis  of,  113 
etiology  of,  111 
pathology  of,  111 
prognosis  of,  113 
symptoms  of,  112 
treatment  of,  113 
interna,  330 
Palate,  paralysis  of,  50 
Palsies.    See  Paralysis. 

infantile.     See  derd>ral  PaUies  of  Infancy. 
local  and  traumatic  hysteria,  648 
Palsy.     See  Paralysis. 
Paquelin  cautery   in    chronic    meningitis, 

110 
Paralysis,  acute,  ascending,  163 
atrophic,  129 
in  acute  myelitis,  151 
agitans,  671 
atrophy  in,  680 
attitude  in,  679 
comftlications  of,  683 
definition  of,  671 
diagnosifi  of,  683 
etiology  of,  671 
festination  in,  681 
gait  in,  681 

and  multiple  sclerosis,  418 
pathological  anatomy  of,  673 
pathology  of,  673 
prognosis  of,  683 
reflexes  in,  681 
speech  of,  681 
symptoms  of,  674 
synonyms  of,  671 
treatment  of,  683      ^ 
Bell's,  48 

of  brachial  plexus,  58 
and  cerebral  hemorrhage,  364,  365 
of  circumflex  nerve,  60 
cortico-spinal,  73 
diagnosis  of  cerebral,  377-379 
diver  8,  122 
facial,  48 
diagnosis  of,  51 
etiology  of,  48 
prognosis  of,  52 
treatment  of,  52 
of  fifth  nerve,  46 
hysterical,  and  myelitis,  155 
infantile.    See  Poliomyelitis  Anterior. 

spinal,  129 
jactitans,  671 
I^ndry's.     See  Landry's  Paralysis. 


Paralysis,    from  lessening   of    atmospheric 

pressure,  122 

of  long  thoracic  nerve,  59 

of  lower  arm  type,  58,  137 

of  motor-oculi,  45 

of  musculo-spiral  nerve,  60 

and  neuritis,  30,  31 

of  ocular  nerves,  43 

of  phrenic  nerve,  56 

progressive  bulbar.    See  Bulbar  Paralym, 
spinal,  167 

regressive,  129 

recurring,  of  ocular  nerves,  44 

spastic  spinal,  215 

in  spinal  cord  disease,  72 

spi no-muscular,  76 

of  supra-scapular  nerve,  60 

and  traumatic  hysteria,  646 

trifacial,  49 

of  ulnar  nerve,  62 

of  upper  arm  type,  58,  137 

of  vagus  nerves,  54 
Paralytic  chorea,  508 

dementia.     See  Paresis. 

idiocy,  873 
Paramyotonia,  congenital,  907 

definition  of,  907 

etiology  of,  907 

symptoms  of,  907 
Paranoia,  835 

complications  of,  841 

definition  of,  835 

delusions  and  840,  841 

diagnosis  of,  842 

etiology  of,  837 

guit  and,  841 

hallucinations  and,  840,  841 

history  of,  835 

and  mania,  813 

and  paresis,  855 

pathology  of,  838 

prognosis  of,  842 

sequelre  of,  841 

symptoms  of,  835,  839 

treatment  of.  842 
ParsEsthesire,  90 
Paraesthesia  in  hysteria,  699 

and  neurasthenia,  574 
Paraplegia,  ataxic,  192 

hereditary  ataxic,  225 
defin'iticm  of,  225 
diagnosis,  227 
etiology,  225 
pathology,  225 
prognosis,  227 
synonyms,  225 
symptoms,  226 
treatment,  227 
Paraplegic  idiocy,  875 
Paresis,  clinical  history  of,  850 

definition  of,  843 

diagnosis  of,  854 

etiology  of,  843 

and  mania,  813 

pain  in,  854 

pathological  anatomy  of,  844 

prognosis  of,  856 
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Paresis,  treatment  of,  856 
Parietal  tumors  of  brain,  471 
Parkinson's  disease,  671,  681 
Paralytic  gait,  88 
Passionate  attitude,  695 
Patella,  reflex,  in  locomotor  ataxia,  180 
Patheticus,  paralysis  of,  45 
Pathogenesis  of  Addison's  disease,  1070 
of  gout,  999 
of  obesity,  1039 
of  scurvy,  1054 
of  traumatic  neuroses,  623 
Pathological  anatomy  of  abscess  of  bnun,424 

of  acromegaly,  741 

of  acute  encephalitis,  408 
rheumatism,  955 

of  Addison's  disease,  1067 

of  arthritis  deformans,  979 

of  caisson  disease,  123 

of  cerebral  hemorrhage,  370 
palsy  of  infancy,  400 

of  chronic  hydrocephalus,  420 
myelitis,  161 
rheumatism,  967 

of  chorea,  508 

of  choreic  tic,  521 

of  disseminated  myelitis,  158 

of  epilepsy,  487 

of  gonorrhoeal  arthritis,  973 

of  gout,  1003 

of  infantile  convulsions,  502 

of  hereditary  chorea,  523 

of  hemorrhage  into  spinal  membranes, 
114 

of  hysteria,  693 

of  leptomeningitis,  337 

of  litha?mia,  1028 

of  locomotor  ataxia,  168 

of  mania,  786 

of  multiple  sclerosis,  410 

of  muscular  atrophy,  spinal,  228 
rheumatism,  970 

of  myositis,  908 
ossificans,  909 

of  neurasthenia,  559 

of  neuritis,  26,  30 

of  neuromata,  36 

of  obesity,  1040 

of  optic  neuritis,  41 

of  osteomalacia,  914 

of  paralysis  agitans,  673 

of  paresis,  844 

of  poliomyelitis  anterior,  131 

of  postero-lateral  sclerosis,  221 

of  primary  lateral  sclerosis,  216 

of  Kaynaud's  disease,  746 

of  sciatica,  66 

of  scleroderma,  752 

of  spasmodic  tic,  515 

of  scurvy,  1056 
in  infants,  1061 

of  syphilis  of  spinal  cord,  238 

of  syrinfifoaiveha,  267 

of  tetany,  529 

of  Thomsen's  disease,  905 

of  thrombosis  of  sinus  of  dura  mater, 
350 


Pathology  of  tumors  of  brain,  450 

of  acromegaly,  742 

of  acute  hemorrhage  in  medulla,  288 
rheumatism,  951 
spinal  meningitis,  106 

of  angio-nenrotic  (edema,  748 

of  bulbar  paralysis,  asthenic,  284 

of  cerebral  aneurism,  385 

of  chorea,  508 

of  chronic  rheumatism,  967 
spinal  meningitis,  198 

of  diseases  of  peripheral  nerves,  19 

of  facial  hemiatrophy,  750 

of  hereditary  ataxic  parapl^^  225 
chorea,  523 

of  hypnotism,  720 

of  idiocy,  862 

of  Lanclry's  paralysis,  163 

of  leptomeningitis,  337 

of  locomotor  ataxia,  168 

of  migraine,  543 

of  muscular  rheumatism,  970 

of  neurasthenia,  559 

of  pachymeningitis,   hypertrophic  cervi- 
cal, 111 

of  paralysis  agitans,  673 

of  paranoia,  838 

of  postero-lateral  sclerosb,  221 

of  progressive  bulbar  paralysis,  281 

of  Kaynaud's  disease,  746 

of  rachitis,  917 

of  spasmodic  tic,  515 

of  senile  dementia,  832 

of  spina  bifida,  275 
cord  tumors,  251 

of  tetany,  529 

of  Thomsen's  disease,  905 

of  thrombosis  of  bulbar  arteries,  286 

of  traumatic  neuroses,  623 

of  tumors  of  brain,  446 
Pavor  nocturnus,  729 
Pearce  on  locomotor  ataxia,  209 
Percussion-hammer,  Taylor's,  179 
Pericarditis  and  rheumatism,  957 . 
Perineuritis,  26 

Peripheral  nerves.     See  A'(?rre8,  Peripheral. 
degeneration  of,  19 
diseases  of,  19 

neuritis  and  locomotor  ataxia,  195 
Petit  mal,  491 
Pharyngeal  crises,  184 
Phlebitis  and  rheumatism,  960 
Photophobia  in  migraine,  542 
Phrenic  nerve,  diseases  of,  56 

paralysis  of,  56 
Physiological  tremor,  685 
Pia  arachnoid,  inflammation  of,  336 

mater,  diseases  of,  332 
hemorrhage  into,  374 
hyi)enpmia  of,  333 
lesions  of,  in  paresis,  847 
structure  of,  1^2 
Pigmentation  in  Addison's  diaeaae,  1076 
Pi|)erazine  in  gout,  1013 
Pleuro<lynia.  971 
Plexus,  brachial,  diseases  of^  57 

lumbar,  diseases  of,  64 
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Pneumogastric  nerve,  diseases  of,  5S 
Podagra,  993 

Poliotnjelitis  and  acute  myelitis,  154 
age  of  onset,  129 
anterior,  definition  of,  129 
diagnosis  of,  139 
electricity  in,  142 
etiology  of,  129 
hydrotherapy  in,  142 
massage  in,  142 
pathological  anatomy  of,  131 
potassium  iodide  in,  141 
prognosis  of,  140 
symptoms  of,  133 
synonyms,  129 
treatment  of,  141 
epidemic  of,  129 
joint  deformities  in,  138 
pain  in,  140 
reflexes  of,  137 
season  and,  130 
temperature  in,  133 
tenotomy  in,  144 
Polvsarcia,  1033 
Pons,  322 
acute  hemorrhage  in,  288 
diseases  of,  281 
hemorrhage  into,  369 
lesions  of,  323 
tumors  of,  473 
Popliteal  nerve,  diseases  of,  65 
Porencenhaly,  863 
Poet-epilepsy,  symptoms  of,  492 
Posture  in  spinal  cord  disease,  89 
Pott's  disease  and  spinal  cord  tumors,  262 
Praedormitium,  disorders  of,  733 
Preataxic  stage  of  locomotor  ataxia,  176 
Prefrontal  cortical  region,  295 
Primary  insanity,  835 
Prognosis  of  abscess  of  brain,  442 
of  acromegaly,  744 
of  acute  encephalitis,  409 
gout,  1011 
myelitis,  lo6 
rheumatism,  961 
spinnl  meningitis,  107 
of  Addison's  disease,  1079 
of  arthritis  deformans,  989 
of  brachial  neuritis,  57 
of  bulbar  paralysis,  asthenic,  285 
of  caisson  disease,  124 
of  cerebral  aneurism,  388 
embolism,  380 
palsy  of  infancy,  404 
thrombosis,  380 
of  chorea,  508 
of  choreic  tic,  521 
of  chronic  gout,  1018 
hydrocephalus,  422 
myelitis,  162 
rheumatism,  968 
spinal  meningitis,  110 
of  disseminated  myelitis,  160 
of  epilepsy,  496 
of  facial  paralysis,  52 
of  gonorrWal  arthritis,  975 
of  goutiness,  1024 


Prognosis  of  hemorrhage  of  cord,  126 
of  spinal  membranes,  115 

of  hereditary  ataxic  parapl^ia,  227 
chorea,  524 

of  hysteria,  709 

of  idiocy,  878 

of  infantile  convulsions,  504 

of  leptomeningitis,  345 

of  lithsemia,  1030 

of  locomotor  ataxia,  192 

of  mania,  814 

of  melancholia,  773 

of  Mdni&re's  disease,  755 

of  multiple  neuritis,  28 
sclerosis,  419 

of  muscular  atrophy,  spinal,  232 
rheumatism,  971 

of  neurasthenia,  579 

of  neuritis,  34 

of  obesity,  1045 

of  occupation  neuroses,  608 

of  optic  atrophy,  43 
neuritis,  42 

of  pachymeningitis,  hypertrophic  oerrical, 
113 

of  paralysis  agitans,  683 

of  paranoia,  842 

of  paresis,  856 

of  peripheral  nerve  lesions,  24 

of  poliomyelitis  anterior,  140 

of  primary  lateral  sclerosis,  220 

of  postero-lateral  sclerosis,  223 

of  progressive  bulbar  paralysis,  283 

of  rachitis,  942 

of  Raynaud's  disease,  747 

of  scleroderma,  752 

of  scurvy  in  infant^i,  1063 

of  spasmodic  habits,  515 
tic,  515 

of  spina  bifida,  276 

of  syphilis  of  spinal  cord,  248 

of  syringomyelin,  273 

of  "Thomsen's  disease,  907 

of  thrombosis  of  bulbar  arteries,  287 
of  dural  sinus,  397 
of  sinus  of  dura  mater,  352 

of  tumors  of  brain,  477 
Progressive  bulbar  paralysis,  281 

choreic  tic,  518 

muscular  atrophy,  227 
Projection,  erroneous,  in  ocular  paralysis,  44 
Prophylaxis  of  gout,  1012 

of  scurvy,  1059 
Pseudo-chorea,  506 

-meningitis,  338 

-tabes,  197 

-trichinosis,  908 
Psychic  blindness,  698 

epilepsy,  492 

tic,  512 
Psychical  hermaphroditism,  899 
Psychology  of  idiocy,  866 
Psycho-neuroses,  549 
Psychosis,  sexual,  881 
Ptosis,  hysterical,  701 
Puerperal  mania,  809 
Pulmonary  arthro-osteopathj,  743 
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Pulse  of  cerebral  hemorrhage,  364 
Pupillary  reaction,  Wernicke's  hemianopsia, 

40 
Pupils  in  hereditary  paraplegia,  ataxic,  226 

in  locomotor  ataxia,  181,  182 
Putnam  on  primary  combined  scleroBis,  223 
Pyramidal  tract,  75 
Pyromania,  809 

RACHITIS,  917 
acute,  937 

age  and,  921 

blood  in,  934 

bone  marrow  in,  935 

bones  in,  924 

cataleptic  symptoms  and,  931 

cod-liver  oil,  944 

convubions  and,  928 

definition  of,  917 

deformitien  in,  928 

diagnosis  of,  941 

etiology  of,  920 

foetal.  938 

hemorrhages  in,  927 

heredity  and,  920 

hydrocephalus  and,  928 

hygiene  and,  922 

ligaments  in,  927 

muscles  in,  931 

nervous  system  in,  928 

night  terrore  and,  928 

nutrition  and,  922 

pathology  of,  917 

pelvis  in,  927 

phosphorus  in,  945,  946 

prognosis  of.  942 

salaam  spasm  and,  930 

scurvy  and,  937,  938, 1062 

skin  in,  936 

sitasmus  nutans  and,  930 

symptoms  of,  924 

tarda,  940 

teeth  and,  925 

tetany,  929 

treatment  of,  942 

twins  and,  923 
Railway  brain,  (ill 

spine.  611,  617,  618 
Raymond  on  locomotor  ataxia,  212 
Raynaud's  disease,  744 

definition  of,  744 

etiology  of,  744 

pathological  anatomy,  746 

pathology  of,  746 

prognosis  of,  747 

symptoms  of,  744 

sjmonyms,  7-14 

treatment  of,  747 
R.  D.     See  Renetion  of  Degeneration. 
Reaction  of  defeneration  in  chronic  menin- 
gitis, 110 
Rectal  reflex,  88 
Recurring  neuritis,  3:} 
Reflex,  abdominal,  85 
action,  disturbances  of,  84 
bladder,  87. 88 
cremasteric,  87 


Reflex,  epigastric,  87 
epilepsy,  485 
genital,  85 
gluteal,  87 

muscular,  in  the  cord,  85 
palmar,  85 
patellar,  85 
plantar,  85 
pupillary,  85 
recUl,  88 

skin  in  cord  disease,  87 
wrist,  85 
Reflexes  in  acute  myelitis,  152 
in  hysteria,  703 
of  locomotor  ataxia,  178 
in  neuritis,  32 

in  primary  lateral  sclerosis,  217 
scapular,  85 
tendon,  85 

in  traumatic  hysteria,  651 
R^eneration  of  peripheral  nerrea,  20 
R^essive  paralysis,  129 
Reil,  island  of,  313 
Rela|>se  in  gout,  1010 
Renal  crises,  184 
Rest  cure  in  hysteria,  710,  711 
in  neurasthenia,  589 
for  traumatic  neuroses,  657 
Rheumatic  fever,  949 

gout,  977 
Rheumatism,  949 
acute,  age  and,  950 

articular  in  children,  961 

climate  and,  950 

complications  of,  959 

definition  of,  949 

diagnosis  of,  961 

etiology  of,  950 

heredity  and,  950 

pathological  anatomy  of,  955 

patbtdogy  of,  951 

prognosis  of,  961 

symptoms  of,  955 

svnonvms,  949 

treatnient  of,  962 
alkalies  in,  9()4 
and  arthritis  deformans,  989 
bliKxl  in,  955 
cerebral,  958 
chronic,  967 

definition,  of  967 

diagnosis,  968 

elioh)gy  of,  967 

hygiene  in,  969 

pathological  anatomy  of,  967 

pathology  of,  967 

prognosis  of,  968 

symptoms  of.  968 

treatment  of,  969 
convalescence  in,  966 
definition  of,  949 
gonorrhrpal,  973 
and  gout,  1011 
heart  in,  955 
hygiene  of,  962 

hyf»erpyrexia  in,  957,  964,  965 
infection  theory  of,  953 
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Rheumatism,  inflammatory,  949 

^'oint8  in,  956 
ocal  treatment,  965 
medicinal  treatment  of,  963 
muscular,  definition  of,  970 
diagnosis  of,  971 
etiology  of,  970 
pathological  anatomy  of,  970 
pathology  of,  970 
prognosis  of,  97 1 
symptoms  of,  971 
treatment  of,  972 
and  neuritis,  29 
pain  in,  956 
skin  in,  958 
subacute,  960,  967 
sweating  in,  957 
temperature  in,  957 
urine  in,  957 
Rheumatismal  contractures  of  infants,  525 
Rheumatisma  fibreux,  989 
Riieumatoid  artbritis,   977.     See  Arthritis 

Deformans. 
Rhythmical  chorea,  521 
Rickets,  917.    See  BachiUs. 
Rigor  tremens,  671 
Rolando,  fissure  of,  314 
Romberg  on  spinal  sclerosis,  168 
Romberg's  sign  in  neuritis,  32 

symptom,  187 
Rotattiry  chorea,  521 
Rousseau  on  paranoia,  837,  840 

SADISM,  884,  886 
Saint  Vitus'  dance,  505 
Saltatory  chorea,  521 
Sarcoma  of  cord,  263 
Sarcomata  of  brain,  448,  449 
Scanning  speech  in  multiple  sclerosis,  415 
Sciatica,  66 

and  arthritis  deformans,  987 

counter-irritation  in,  68 

diagnosis  of,  67 

duration  of,  67 

etiology  of,  66 

galvanism  in,  68 

pathological  anatomy  of,  66 

symptoms  of,  67 

treatment  of,  68 
School  training  and  neurasthenia,  582 
Schrenck-Notzing  on  sexual  psychoses,  897, 

900 
Scleroderma,  751 

definition  of,  751 

etiology  of,  751 

pathological  anatomy  of,  752 

prognosis  of,  752 

symptoms  of,  751 

synonyms,  751 

treatment  of,  752 
Sclerosis,  amyotrophic  lateral,  227 

cerebro-spinal,  and  locomotor  ataxia,  197 

combined  fascicular,  221 

lateral,  and  chronic  myelitis,  162 

multif)le,  and  brain  tumors,  467 
definition  of,  410 
diagnosis  of,  417 


Sclerosis,  multiple,  duration  ol^  416 
etiology  of,  410 
pathological  anatomy  of,  410 
prognosis  of,  419 
symptoms  of,  413 
syphilitic,  of  cord,  245 
treatment  of,  419 
posterior  spinal.     See  Locomotor  Ataxia. 
postero-lateral,  diagnosia  of,  222 
definition  of,  221 
etiology  of,  221 
pathological  anatomy  o^  221 
pathology  of,  221 
prognosis  of,  223 
spinal,  221 
symptoms  of,  221 
synonyms,  221 
treatment  of,  223 
primary  lateral,  215 
combined,  223 
lateral,  definition  of,  215 
diagnosis  of,  218 
etiology  of,  215 
gain  in,  217 
knee-jerk  in,  217 
pathological  anatomy  of,  216 
prognosis  of,  220 
symptoms  of,  216 
synonyms  of,  215 
treatment  of,  220 
of  the  skin,  751 
Scoliosis  and  rachitis,  941 
Scorbutus,  1053.     See  Scurvy. 
Scurvy,  1053 
and  age,  1054 
complications  of,  1058 
definition  of,  1053 
diagnosis  of,  1059 
diet  in,  1059 
infantile,  1060 
in  infants,  1060 
diagnosis  of,  1062 
etiology  of,  1060 
pathological  anatomy  of,  1061 
prognosis  of,  1063 
symptoms  of,  1062 
treatment  of,  1063 
infection  and,  1056 
pathogenesis,  1054 
pathological  anatomy  of,  1056 
prophylaxis  of,  1059 
prognosis  of,  1059 
and  rachitis,  1062 
sequebe  of,  1058 
symptoms  of,  1057 
synonyms,  1053 
and  syphilis,  1063 
treatment  of,  1059 
Seasickness,  659 
constipation  and,  663 
definition,  659 

dietetic  treatment  of,  668,  669 
etiology  of,  659 
overeating  and,  663 
prophylaxis  of,  667 
psychic  influences  of,  662 
sequelae  of,  666 
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Seasickness,  symptoms  of,  664 
synonyms,  659 
treatment  of,  667 
S^  on  obesity,  1051 
Segtnents  of  cord,  80 
Senile  dementia,  831 

tremor,  685 
Sensations  entering  cord,  95 
Sensory  disturbances  and  brain  tomors,  460 
in  spinal  cord  diseases,  90 
lesions  in  the  peripheral  nerves,  23 
localization  of  brain,  301 
nerve  roots,  91,  92 

symptoms  of  traumatic  neuroaes,  638 
Septic  infection  and  neuritis,  29 
Sexual  disorders  in  neurasthenia,  572 
instinct,  contrary,  892 
inversion,  892 
perversion,  881 
psychosis,  881 
treatment  of,  899 
Shaking  palsy,  731 
Sinkler  on  poliomyelitis,  136 
Sinus  of  dura  mater,  thrombosis  of,  349 

thromlKwis  of  dura,  391 
Skin  reflex  in  cord  disease,  87 
Sleep,  disorders  of,  716 
disorders  of,  in  neurasthenia,  566 
drunkenness,  729 
epilepsy,  731 
ordinary,  717 
palsy,  731 
physiology  of,  717 
ptosis,  732 
sickness,  730 
walking,  726 
Snell  on  paranoia,  836 
Somnambulism,  726 
etiology  of,  727 
symptoms  of,  726 
treatment  of,  727 
Somnolencia,  729 
Spasm  and  rheumatism,  969 
of  the  fifth  nerves,  47 
of  ocular  muscles,  45 
Spasmodic  tics,  51 2 
definition  of,  512 
diagnosis  of,  516 
etiology  of,  513 
pathological  anatomy  of,  515 
pathology  of,  515 
prognosis  of,  515 
treatment  of,  516 
Spastic  gait,  88 

paraplegia,  215 
Spectra,  colored,  in  migraine,  542,  544 
Speech   aflfeotions  as  localizing    affections, 
309 
anditory  affections  of,  316 
localization,  recapitulation  of,  318 
visual  affections  of,  316 
Si)ermine  in  neurasthenia,  585 
Spina  bifida,  275 
definitions,  275 
diagnosis,  276 
etiology,  275 
pathology,  275 


Spina  bifida,  prognosis,  276 
symptoms,  276 
treatment,  277 
Spinal  accessory  nerve  disease,  55 
apoplexy,  124 
cord,  amemia  of,  117 
arteritis  of,  118 

bloodvessels  of,  diseases  of,  117 
concussion  of,  611 
congestion  of,  118 
diseases  of,  7 1 

disturbances  of  sensation  in,  90 
embolism  of,  121 
endarteritis  of,  119 
gumma  of,  239 
hemorrhage  into,  124 
and  acute  myelitis,  155 
definition  of,  124 
diagnosis  of,  126 
etioloffy  of,  125 
pathological  anatomy  o^  126 
prognosis  of,  126 
sequelae  of,  126 
symptoms  of,  126 
synonyms  of,  124 
treatment  of,  127 
hypenemia  of,  117 
inflammation  of,  145 
localization  of  diseases  of,  71 
in  locomotor  ataxia,  169 
malformations,  275 
membranes  of,  diseases  of.  105 
paralvsis  from  disease  of,  72 
roots  of,  91,  92 

section  of,  at  lower  cervical  s^ment,  75 
at  sixth  cervical  segment,  74 
at  third  lumbar  segment,  75 
softening  of,  145 
syphilis  of,  245 

and  locomotor  ataxia,  198 
syphilitic  multiple  scleroeis  of,  245 
and  tabes  dorsalis,  245 
thrombosis  of,  120 
tumors  of,  250 
classification.  250 
definition,  250 
diagnosis,  260 
etiology  of,  251 
pathology  of,  251 
symptoms,  254 
membrane,  hemorrhage  of,  definition  of. 
1136 
diagnosis  of,  115 
etiology  of,  113 
pathological  anatomy  of,  114 
prognosis  of,  115 
symptoms  of,  114 
treatment  of,  116 
meningitis.     See  Meningili$,S]^nal. 

chronic,  i^ee  Mrninrjilin,  Spinal,  Chrvnie. 
progressive  muscular  atrophy,  227.    See 
MuMiiUir  Atrophy. 
Spino-mnsoular  |)aralysis,  76 
Starr  on  aphasia,  319 

on  tumors  of  the  spinal  cord,  266 
on  wunl-blindness  and  deafness,  317 
Strabismus  in  ocular  paralysis,  44 
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Sun-8troke  and  epilepsj,  485 

Suprarenal  capsules  and  Addison's  disease, 

1065,  1071-1073 
Supra-scapular  nerye,  paralysis  of,  60 
Surgical  mania,  809 
Sweating  and  neurasthenia,  576 
Sydenham's  chorea,  505 
Sylvius,  fissure  of,  314 
Symmetrical  gangrene,  744 
Sympathetic  ganglia  and  Addison's  disease, 
J  009 
nervous  lesions  in  Addison's  disease,  1067 
Symptoms  of  abscess  of  brain,  429 
of  acromegaly,  739 
of  acute  gout,  1007 
encephalitis,  409 
myelitis,  150 
primary  dementia,  826 
rheumatism,  955 
spinal  meningitis,  106 
of  Addison's  disease,  1074 
of  angio-neurotic  oedema,  748 
of  arthritis  deformans,  982 
of  brachial  neuritis,  57 
of  bulbar  paralysis,  asthenic,  284 
of  caisson  disease,  123 
of  cerebral  anvmia,  389 
aneurism,  386 
embolism,  375 
hemorrhage,  363 
hypersemia,  390 
palsy  of  infancy,  401 
thrombosis,  376 
of  chorea,  507 

minor,  506 
of  choreic  tic,  518 
of  chronic  g«)Ut,  1016 
hydrocephalus,  420 
meningitis.  348 
myelitis,  161 
rheumatism,  968 
spinal  meningitis,  109 
of  confusional  insanity,  828 
of  degeneration  of  peripheral  nerves,  20 
of  dementia,  824 
of  diseases  of  optic  nerve,  40 
of  disseminated  myelitis,  158 
of  epilepsy,  488 
of  facial  hemiatrophy,  749 
in  general  of  multiple  neuritis,  27 
of  gonorrhoeal  arthritis,  974 
of  goutiness,  1022 
of  habit  spasm,  513 
of  hebephrenia,  825 

of  hemorrhage  of  spinal  membranes,  114 
of  hereditary  ataxic  paraplegia,  226 

chorea,  522 
of  hypertrophic  cervical  pachymeningitis, 

i  i  ^ 

of  hypoglossal  nerve  diseases,  55 

of  h>'8teria,  693 

of  idiocy.  864 

of  infantile  convulsions,  502 

of  insomnia,  723 

of  Landry's  paralysis,  164 

of  leptomeningitis,  339 

of  lithsemia,  1029 


Symptoms  of  locomotor  ataxia,  176 
of  mania,  787 
of  M^nier^'s  disease,  754 
of  meningeal  hemorrhage,  372 
mental,  of  traumatic  Deurcsea*  637 
of  migraine,  541 
motor,  of  hysteria,  699 

of  traumatic  neuroses,  638 
of  multiple  neuromata,  37 

sclerosis,  413 
of  muscular  atrophy,  spinal,  229 

rheumatism,  971 
of  musculo-spiral  paralysis,  61 
of  myositis,  908 

ossificans,  910 
of  nerve  deafness,  53 
of  neurasthenia,  561 
of  neuritis,  30 
of  neuromata,  36 
of  obesity,  IMl 
of  occupation  neuroses,  599 
of  oedema  of  brain,  389 
of  optic  atrophy,  43 

neuritis,  42 
of  osteomalacia,  914 
of  pachymeningitis  hemorrhagica,  374 
of  paralysis  agitans,  674 

of  ocular  nerves,  44 

of  phrenic  nerve,*66 

of  trifacial  nerves,  49 
of  paramyotonia,  907 
of  paranoia,  835,  839 
physical,  of  chronic  mania,  807 
of  poliomyelitis,  anterior,  133 
of  postero-laterai  sclerosis,  221 
of  primary  lateral  scleroHis,  216 
of  progressive  bulbar  paralysis,  282 
of  rachitis,  924 
of  Baynaud's  disease,  744 
of  sciatica,  67 
of  scleroderma,  751 
of  scurvv,  1057 

in  infants,  1062 
of  seasickness,  064 
of  senile  dementia,  831 
sensory,  in  disease  of  fifth  nerve,  46 

of  traumatic  neuroses,  638 
of  somnambulism,  726 
of  spina  bifida,  276 
of  spinal  accessory  nerve  disease,  55 

cord  disease,  72 
tumors,  254 
of  syringomyelia,  269 
of  terminal  dementia,  829 
of  tetany,  526 
of  Thomson's  disease,  906 
of  thrombosis  of  bulbar  arteries,  286 

of  dural  sinus,  392 

of  sinus  of  dura  mater,  350 
of  traumatic  neuroses,  611,  632 
of  trifacial  disease,  47 
trophic,  in  acute  myelitis,  153 

of  cord  disease,  101 
uf  tumors  of  brain,  452 
of  vagus  nerve  paralysis,  54 
vaso-motor,  of  acute  myelitis,  153 

of  cord  disease,  101 
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SymptoiDB,  vaso- motor,  of  traumatic  neu- 
roses, 638 
visual,  of  hysteria,  704 
Syncope  and  brain  tumors,  456 
and  epile()8y,  495 
and  seaHicknesB,  666 
Synovitis,  gonorrhueal,  973 
Syphilis  and  locomotor  ataxia,  173^  194 
and  neurasthenia,  557 
and  rachitis,  941 
and  scurvy,  1063 
of  spinal  cord,  237 
definition,  237 
diagnosis,  247 
etiology,  237 

pathological  anatomy,  238,  283 
prognosis,  248 
treatment,  249 
and  spinal  meningitis,  106 
and  suprarenal  capsules,  1069 
Syphilitic  inflammation  of  chorda  equiDa, 
244 
tumors  of  brain,  448 
Syringocele,  273 
Syringomyelia,  266 

and  analgesia  in  cord  disease,  101 

complications,  272 

definition,  266 

diagnosis,  273 

etiology,  267 

lesions  of,  96 

paralysis  in,  270 

pathological  anatomy,  267 

prognosis,  273 

symptoms,  269 

treatment,  274 

and  vaso- motor  symptoms,  102 

TABES   dorsalis,    191,  245.      See   Loeo- 
motor  ataxia. 
spasmodic,  215 

neuro-spinul,  167 
Tabetic  crises,  184 
Tachycardia  and  neuralgia,  533 

in  i>aralysi8  agitaiis,  682 
Tactile  anH>sthesia  in  cord  disease,  96 
Telegrapher's  disease,  603 
Temperature  sense  in  locomotor  ataxia,  190 
Tempero-sphenoidal  lobe,  abscess  of,  438 
and  auditory  centres,  308 

tumors,  471 
Tendon  reflexes,  85 
Terminal  dementia,  829 
Terrain  Curorte,  1050 
Tetanilla,  525 
Tetany,  525 

definition  of,  525 

diagnosis  of,  529 

etiology  of,  525 

history  of,  525 

hystericail,  526 

pathological  anatomy  of,  529 

pathology  of,  529 

prognosis  of,  530 

symptoms  of,  526 

synonvms,  525 

thyroid,  526 


Tetany,  treatment  of,  530 
Thermo-analgesia  in  cord  disease,  96 
Thomsen's  disease.  905 
definition  of,  905 
diagnosis  of,  907 
etiology  of,  9a') 
pathological  anatomy  of,  906 
pathology  of,  905 
prognosis  of,  907 
symptoms  of,  906 
treatment  of,  907 
Thomiwon  on  Addison's  disease,  1069 

on  neurasthenia,  589 
Thrombosis  of  bulbar  arteries,  286 
definition,  285 
diagnosis,  287 
etiology,  285 
pathology,  286 
prognosis,  287 
symptoms,  286 
treatment,  288 
cerebral,  375 
of  dural  sinus,  291 
diagnosis  of.  396 
prognosis  of,  397 
symptoms  of,  392 
treatment  of,  397 
of  sinus  of  dura  mater,  349 
diagnosis  of,  352 
pathological  anatomy  of,  350 
of  sinus  of  dura  mater,  prognosis  of,  352 
symptoms  of,  350 
treatment  of,  352 
of  the  spinal  cord,  120 
Thyroid  extract  in  obesity,  1051 

tetany,  526 
Tic  convulsif,  512 

douloureux,  514,  537 
Tinnitus  and  neurasthenia,  576 
Tics,  spasmodic,  512 
Totld  on  spinal  sclerosis,  167 
Tongue,  hemiatrophic,  locomotor  ataxia,  192 

paralysis  of,  50 
Tonsillitis  in  rheumatism,  969 
Tophi,  1005,  1017 
Torticollis,  514 
I      rheumatic,  971 
'.  Tourette's  dise:ise,  512 
Toxa>mia  and  hvsteria,  692 
;  Toxic  tremore,  '688 
neuralgia,  532 
vertigo,  756 
Toxins  and  locomotor  ataxia,  174 
Trance,  733 

Tniuma  and  hysteria,  691 
Traumatism  and  brain  abscess,  424 
timiors,  445 
and  epilepsy,  484 
Traumatic  neuroses,  etiologj-  of,  612 
hysteria,  641 

and  nntrsthesia,  643 
hystero- neurasthenia,  611 
lumbago,  629 
neurasthenia,  611,  636 
neuroses,  611 
definition  of,  611 
imthogenesis,  623 
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Traamatic  neuroses,  pathology  of,  623 

prognosis  of,  653 

symptoms  of.  611 

treatment  of,  656 
Traumatism  and  myelitis,  147 

and  Bpinal  meningitis,  105 

Treatment  of  acromegaly,  744 

of  acute  encephalitiiB,  409 

gout,  1012 

myelitis,  156 

primary  dementia,  828 

rheumatism,  962 

spinal  meningitis,  107 
of  Addison's  disease,  1081 
of  angio-neurotic  oedema,  748 
of  arthritis  deformans,  989 
of  ataxia,  21 1 
of  brachial  neuritis,  57 
of  brain  abscess,  442 
of  bulbar  paralysis,  asthenic,  286 
of  caisson  disease,  124 
oi  cerebral  ansemia,  390 

aneurism,  388 

embolism,  381 

hypereemia,  390 

palsy  of  infancy,  405 

thrombosis,  380 
of  chorea,  510 
of  choreic  tic,  621 
of  chronic  gout,  1018 

hydrocephalus,  422 

rheumatism,  969 

spinal  meningitis,  110 
of  diseases  of  the  fifth  nerve,  47 

of  hypoglossal  nerve,  56 

of  optic  nerve,  40 

of  spinal  accessory  nerves,  56 
of  disseminated  myelitis,  160 
of  dreams,  729 
of  epilepsy,  496 
of  facial  hemiatrophy,  750 

paralysis,  52 
of  gonorrhceal  arthritis,  976 
of  goutiness,  1025 
of  hebephrenia,  826 
of  hemorrhage  of  spinal  cord,  127 

of  spinal  membranes,  116 
of  hereditary  ataxic  paraplegia,  227 

chorea,  524 
of  hypertrophic  cervical,  pachymeningi- 

tis,  1J3 
of  hysteria,  710 
of  idiocy,  879 

of  infantile  convulsions,  504 
of  insomnia,  723 
of  Landry's  paralysis,  165 
of  leptomeningitis,  345 
of  lithieniia,  1030 
of  locomotor  ataxia,  198 
of  mania,  815 
of  melancholia,  775 
of  M^ni^re's  disease,  755 
of  migraine,  545 
of  multiple  neuromata,  37 
of  multiple  neuritis,  28 
of  multiple  sclerosis,  419 
of  muscular  rheumatism,  972 


Treatment  of  myoeitisi  909 

of  neuralgia,  538 

of  neurasthenia,  580 

of  neuritis,  34 

of  neuromata,  36 

of  neurotic  neuralgia,  640 

of  obesity,  1046 

of  occupation  neuroses,  609 

of  optic  atrophy,  43 
neuritis,  42 

of  osteomalacia,  915 

of  pachymeningitis  externa,  329 

of  paralysis  agitans,  683 

of  paralysis  of  phrenic  uerve,  56 

of  paranoia,  842 

of  paresis,  856 

of  peripheral  nerve  lesions,  24 

of  poliomyelitis  anterior,  141 

of  postero'lateral  sclerosis,  223 

of  primary  lateral  sclerosis,  220 

of  progressive  bulbar  paralysis,  283 

of  mchitis,  942 

of  Raynaud's  disease,  747 

of  sciatica,  68 

of  scleroderma,  752 

of  scurvy,  1059 
in  infants,  1063 

of  seasickness,  667 

of  sexual  psychoses,  899 

of  somnambulism,  727 

of  spasmodic  tic,  516 

of  spina  bifida,  277 

of  syringomyelia,  274 

of  syphilis  of  spinal  cord,  249 

of  terminal  dementia,  830 

of  tetany,  530 

of  Thonisen's  disease,  907 

of  thrombosis  of  bulbar  arteries,  288 
of  dural  sinus,  397 
of  sinus  of  dura  mater,  352 

of  traumatic  neun)ses,  656 

of  tumors  of  brain,  476 
Tremens,  delirium,  686 
Tremor,  alcoholic,  688 

in  general,  671,  684 
paresis,  687 

goitre,  688 

hereditary,  685 

in  hysteria,  704 

hysterical,  688 

multiple  sclerosis,  685 

in  muscular  atrophy,  687 

neurasthenic,  688 

of  paralysis  agitans,  674 

physiological,  685 

senile,  685 

toxic,  688 
Trifacial  nerve.     See  Xerve,  I^lftk. 
Trigeminal  neuralgia,  537 
Trophic  peripheral  lesions,  23 

symptoms  of  cord  disease,  101 
Trousseau's  symptom,  528 
Tubercular  growths  of  brain,  447 
Tuberculosis  and  Addison's  disease.  1065, 
10()7,  1068 

and  neuritis,  29 

and  rachitis,  936 
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Tuberi'uIoHis  and  spinal  meniDeitis,  105 
Tuinore  of  brain.     See  Brain,  Tutnon  of. 

of  cervical  cord,  2')6 

of  dontal  cord,  2''i7 

extradural,  of  cord,  262 

intracranial,  4oO 

of  lumbar  conl.  257 

of  nerven,  35 

of  spinal  cord.    See  Spinal  Card  Tumon. 
Twitching  NpnMin,  51  (J 
Typhoid  fever  and  neuritis,  29 

ULNAR  nerve  paralysis,  62 
Uric  acid  in  acute  gout,  1010 
theory  of  jjout,  999 
Urica*mia,  1027 
Uricacidseniia,  1027 

VAGUS  nerve,  diseases  of,  53 
Van  Giesen  on  epilepsy,  488 
Vaso-motor  disorders,  739  ' 

disonlers  of  neurasthenia,  667 

peripheral  lesions,  23 

symptoms  of  cord  disease.  101 
traumatic  neuroses,  639 
Venesectiim  and  meningitis,  346 
Vertigo,  7'>3 

aural.  753 

and  brain  tumors,  456 

cardiac,  7')7 

definition  of,  753 

and  epilepsy,  495 

etiology  of,  753 

of  functional  nerve  disease,  768 

laryngeal.  756 

mechanical,  753 

Vol.  IV.— 70 


Vertigo,  nasal,  756 

and  neurasthenia,  575 

ocular,  756 

in  ocular  paralysis,  -14 

from  organ i<r  nerve  disease,  767 

paralyzing,  758 

and  seasickness,  666 

toxic,  756 
Visual  affections  of  speech  and   language, 
316 

disturbances  and  seasickness,  662 

localization  of  brain,  303 
Visualization,  628 
Voit  on  obesity,  1050 
Vomiting  and  brain  tumors,  455 

and  seasickness,  664,  665 

WADE  on  gout,  1002, 1013 
Wasting  imlsy,  227 
Weaver's  s|)asm,  605 
W^emicke's  hemianopia  pupillanr  reaction, 

40 
W^olflf's  treatment  of  writent's  cramp,  610 
Wooil  on  I(K*omot«ir  ataxia,  190 
Word-blindness,  316 

deafness,  316 
Wrist-drop  in  musculoHipiral  jiaralvsis,  61 

reflex,  85, 86 
Writer's  cramp,  602 

paralysis,  602 

spasm,  602 
Wry  neck,  514 

yiN'C  for  chorea,  511 
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ABDOMINAL  typhus,  i.  167 
Abortion  and  syphilis,  i.  915 
Abscess  of  brain,  iv.  422 

of  kidney,  ii.  797 

of  iiver,  dvsenteric,  i.  353 

of  lung,  ii.'237 

mediastinal,  ii.  622 

perinephritic,  and  hydronephrosis,  ii.  787 

perirenal,  ii.  800 

in  pneumonia,  ii.  201,  202 

subdiaphragmatic,  iii.  486,  487 

subphrenic,  iii.  486,  487 
Aoetonuria,  ii,  871 
Acholia,  iii.  427 
Achylia  gastrioa,  iii.  69, 116 
Acromegaly,  iv.  737 
Actinomyces  bovis,  iii.  777 
in  sputum,  ii.  122 

hominis,  iii.  777 

streptothrix,  iii.  776 
Actinomycosis,  iii.  775 
Addison's  disease,  iv.  1065 
Adenitis,  tuberculous,  i.  760 
Adenomata  of  bladder,  ii.  833 

of  kidney,  ii.  790 

of  larynx,  ii.  72 

nasal,  ii.  37 
Adeno-typhoid,  i.  946 
.^gophony,  ii.  117 
.£stivo-autumnal  fever,  i.  99,  106 
African  lethargy,  iv.  730 
Agraphia,  motor,  iv.  312 
Ague,  i.  17 
Ahypnosis,  iv.  721 
Albuminiiria«.ii.  865,  866 
Alcoholic  neuritis,  iv.  32 

tremor,  iv.  688 
Alcoholism,  iii.  729 
Algogenesia,  iv.  628,  629 
Allantiasis,  iii.  360 
Allorrhythmia,  ii.  485 
Alternating  mania,  iv.  810 
Amaurotic  idiocy,  iv.  877 

tabes,  iv.  191 
Ambulatory  typhoid,  i.  199 
Amoeba  dysenterica,  i.  344 

in  intestines,  iii.  316 
Amoebic  dysentery,  i.  361 
Amoeboid  bodies  in  malaria,  i.  26 
Amphistumum  hominum,  iii.  318 
Amyelia,  iv.  275 
Amygdalitis,  acute,  iii.  32 
Amyloid  kidney,  ii.  734 
Amyotrophic  laterul  sclerosis,  iv.  227 
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Ansemia,  ii.  659 

infantum  pseudo-leucsemia,  ii.  701 

pernicious,  ii.  666 

primary,  ii.  651 

secondary,  ii.  676 
Anapeiratic  paralysis,  iv.  597 
Anasarca,  ii.  731 
Anchylostomiasis,  iii.  340,  343 
Aneurvsm,  ii.  550 

of  abdominal  aorta,  ii.  567 

bone,  ii.  553 

diffuse,  ii.  553 

dissecting,  ii.  554 

of  he[)atic  artery,  iii.  484 

miliary,  ii.  555 

of  splenic  artery,  iii.  639 
Angina,  acute  catarrhal,  iii.  32 

convulsiva,  iii.  57 

dyspepti<»,  ii.  606 

pectoris,  ii.  503 
Angio-arterio-sclerosis,  ii,  529 

-neurotic  oedema,  iv.  748 
Angioma  of  intestines,  iii.  259 

of  liver,  iii.  576 
Angio-neiirosis,  ii.  515 

-neurotic  oedema  of  pharynx,  iii.  .54 
and  vasomotor  disturbance,  ii.  .>19 
Anguillula  intestinalis,  iii.  335 
Anorthography,  iv.  312 
Anosmia,  ii.  41 

Anterior  poliomyelitis,  iv.  129 
Anthraciemia,  iii.  759 
Anthraco-pneimionokoniosis,  ii.  245 
Anthracosis,  ii.  245 

of  liver,  iii.  517 
Anthrax,  iii.  753 
Antitoxin  in  diphtheria,  i.  692,  693 

for  erysipelas,  i.472 

serum  in  tetanus,  i.  942 

in  yellow  fever,  i.  295 
Anuria,  ii.  853 
Aorta,  aneurysm  of,  ii.  554 

atheroma  of,  ii.  5.38 
Aortic  stenosis,  ii.  383 
Aortism,  here<litary,  ii.  531 
Aortitis,  ii.  .359 
Aphasia,  iv.  309 
Aphonia,  hysterical,  iv.  702 
Aphthae,  iii.  22 
Apoplexy,  iv.  361,  375 

pulmonary,  ii.  189 
Appendalgia,  iii.  291 
Appendicitis,  iii.  277 
Arachnoid,  diseases  of,  iv.  332 
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Aran-Diichenne  tvpe  of  muscular  atrophy, 

iv.  227 
Argyria,  iii.  72S 
Arrhytlimia,  ii.  34ft,  484 
Arsenic- poisoning,  iii.  726 
Arterio-scierosis,  ii.  523 
Arteritis,  acute,  ii.  522 

obliterans,  ii.  526 

syphilitica,  ii.  533,  534 
Artery,  hepatic,  diseases  of,  iii.  484 
Arthritic  fever,  iv.  949 
Arthritis  deformans,  iv.  977 
Arthro-osteopathy,  pulmonary,  iv.  743 
Articular  rheumatism,  iv.  949 
Ascaris,  hiiubricoides,  iii.  343 

mystHX,  iii.  347 

vermiculnris,  iii.  347 
Asiatic  cholera,  i.  301 
Asphyxia,  litcal,  ii.  521 ;  iv.  744 
Asthma,  ii.  163 
Atelectasis,  ii.  234 
Atheroma,  ii.  523 

of  aorta,  ii.  538 
Atherosis,  ii.  524 
Athetosis,  iv.  405 
Atrophia  cordis,  ii.  435 
Atrophy,  acute  yellow,  iii.  451 

of  brain,  iv.  443 
Auditory  t«ntre8,  iv.  308 

nerve,  disease  of,  iv.  52 
Aunv,  iv.  488 

Auriculo-ventricular  valves,  ii.  349,  360 
Auscultatory  i)crcussion,  ii.  106,  343 
Autographism,  ii.  521 ;  iv.  714 
Autumnal  fever,  i.  17,  106 

BACILLUS  coli  communis,  L  272 
comma,  i.  305-311 
of  K(K>h,  i.  301 
of  diphtheria,  i.  647 
of  enteric  fever,  i.  169 
of  intluenza,  i.  406 
lepni',  i.  922,  924,  925 
of  i>ertu98if*,  i.  714 
pseudo-,  of  diphtheria,  i.  658 
of  syphilis,  i.  852,  853 
tuberculosis,  i.  733 
typhosus,  i.  169,233 
Basedow's  disen^<e,  iii.  668 
Bell's  paralysis,  iv.  48 
Bergeron's  choiva,  iv.  522 
Beri-lwri,  iii.  805 
Iteidenpest,  i.  391 

Bile,  abnormal  conditions  of,  iii.  436 
Bilharzia  ha^matobia,  iii.  318 
Bilious  fever  and  yellow  fever,  i.  288,  291 
hnemoglobinuric  fever,  i.  1 17 
typhoid,  i.  262 
Biliousness,  iii.  422,  423 
Black  measles,  i.  631 

vomit,  i.  267,  276,  286 
Bladder  calculi,  ii.  828 
svphilis  of,  i.  876 
tuberculosis  of,  i.  821 ;  ii.  837 
tumors  (»f,  ii.  831 
Blood,  bncteriological  examination,  ii.  657 
corpuscles  in  malaria,  i-  21,  25,  71,  72 


Blood,  diseases  of,  ii.  633 

examination  of,  ii.  633 

in  infancy,  ii.  700 

of  leucH'mia,  ii.  685 

of  pernicious  ansemia,  ii.  672 

in  pneumonia,  ii.  206 
Blue  oedema,  ii.  521 
Ik)nes,  syphilis  of,  i.  881 
Boophilus  bo  vis,  i.  82 
Bothri(K^ephalus  cordatns,  iii.  329 

cristatus,  iii.  329 

latus,  iii.  328 

mansoni,  iii.  329 
Botulismus,  iii.  360,  366 
Bovine  lymph,  i.  549 
Bradycjirdia,  ii.  500 
Brain,  absc^  of,  iii.  422 

atrophy,  iv.  443 

diseases  of  bloodve>vHels  of,  iv.  363 

embolism  of,  ii,  .')94.  596,  597 

hypertr<»phy,  iv.  >^)3 

innanimation,  iv.  407 

meninges,  disease  of,  iv.  327 

softening  of,  ii.  597 

syphilis  of,  i.  884 

tuberculosis  of,  i,  831 

tumors,  iv.  444 
Break-b<me  fever,  i.  155 
Brick  sorter's  spnsm.  iv.  804 
Bright's  disease,  ii.  705 

acute,  ii.  712 
Bromatotoxismus,  iii.  359 
Brompton  Consumption  Hospital,  i.  742 
Bronchial  dilatation,  ii.  157 

hemorrhage,  ii.  187 
Bronchiectasis,  ii.  157 
Bronchiolitis  exudativa,  ii.  166 
Bronchitis,  acute,  ii.  123 
catarrhal,  ii.  123 

capillary,  ii.  126 

chronic,"  ii.  137 
catarrhal,  ii.  137 

fetid,  ii.  141 

pla.stic,  ii.  148 

putrid,  ii.  137 

secondary,  ii.  141 

simplex,  ii.  125 
BronchiM-eh',  iii.  663 
Bronchophony,  ii.  116 
Broncho-pnc'umoilia,  ii.  197,  216 

secondary,  ii.  218 

tubenulmis,  ii.  218,  220 
Bronchorrha'a,  ii.  139 
Bubigni's  chorea,  iv.  522 
BulMtiiio  plague,  i.  391 
Buhl's  <lisease  and  purpura,  iii.  792 
Bulbar  psiralysis.  asthenic,  iv.  283 
<>hronic,  iv.  281 
progre8.'*ive,  iv.  281 
Bulimia,  iii.  125 

C.ACHEXIA  Africana,  iii.  337 
canivrous,  and  jturpura,  iii.  790 
(*arciuouuttous,  ii.  ^94 
causing  purpura,  iii.  790 
chronic  malarial,  i.  89,  128 
CiEcitis,  iii.  277,288 
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Caisson  disease,  iv.  122 
Calculi  of  bladder,  ii.  828 
Canker,  iii.  22 

Carbuncle,  malignant,  iii.  759 
Carcinoma  of  bladder,  ii.  833 

of  duodenum,  iii.  195 

of  gall-bladder,  iii.  565 

of  heart,  ii.  458 

of  intestines,  iii.  254 

of  kidney,  ii.  793 

of  larynx,  ii.  72 

of  liver,  iii.  551 

of  lung,  ii.  251 

of  mediastinum,  ii.  619 

of  naso-pharynx,  ii.  50,  61 

of  nose,  ii.  43 

of  oesophagus,  iii.  67 

of  peritoneum,  iii.  405 

of  pleura,  ii.  322 

serum-therapy  in,  ii.  624 

of  spleen,  iii.  621 

of  stomach,  iii.  144 

of  thyroid  gland,  iii.  691 
Cardiac  apex,  displacements  of,  ii.  329,  330 

hypertrophy,  ii.  407 
Caseous  degeneration,  i.  749 

pneumonia,  i.  775 
Catalepsy,  iv.  735 
Catarrh  of  intestines,  acute,  iii.  281 

chronic,  iii.  239 
Cerebellum,  abscess  of,  iv.  439 

hemorrhage  into,  Iv.  370 

lesions  of,  iv.  324 
Cerebral  ganglia,  tumors  of,  iv.  472 

localization,  iv.  293 

palsy  of  infancy,  iv.  399 
Cerebritis,  chronic,  iv.  466 
Cerebro-spinal  fever,  i.  425 

meningitis,  i.  425 
Cerebrum,  cortical  centres  of,  iv.  469 

tumors  of,  iv.  474. 
Cestodes,  iii.  319 
Chancre,  i,  850,  854 
Chancroid,  i.  893 
Charcot-Leyden  crystals,  ii.  121,  162,  651 ; 

iii.  617 
Cheese-ftoisoning,  iii.  370 
Cheyne-Stokes'  respiration,  ii.  93,  445,  891 
Chickahoniiny  diarrhoea,  i.  336 
Chicken-pox,  i.  569 
Childhood,  syphilis  oi,  i.  914,  919 
Children,  incontinence  in,  ii.  844 
Chills  and  fever,  i.  17 
Chiromegaly,  iv.  743 
Chloranseraiu,  ii.  651 
Chlorosis,  ii.  651 
Choltemia,  iii.  434 
Cholangitis,  iii.  437 
Cholecystitis,  iii.  437 
Cholecystotomy,  iii,  595.  596 
Cholera.  Asiatic,  i.  301 

infectiosa,  i,  301 

maligna,  i.  301 

sicca,  i.  317 
Cholerine,  i.  301,  303,  319 
Chorea,  iv.  505 

Huntington's,  iv.  522 


Chorea  insaniens,  iv.  508 

latent,  iv.  508 

malleatory,  iv.  521 

minor,  iv.  505 

pathological  anatomy  of,  iv.  508 

pathology  of,  iv.  508 

prc^osis  of,  iv.  508,  510 

and  rheumatism,  iv.  959 

rhythmical,  iv.  521 

rotatory,  iv.  521 

saltatory,  iv.  521 

Sydenham's,  iv.  505 
Choreic  tic,  iv.  518 
Choreiform  convulsions,  iv.  505 
Chorionitis,  iv.  751 
Choroiditis,  syphilitic,  i.  889 
Chronic  anaemia  in  malaria,  i.  1.30 

malarial  cachexia,  i.  89,  94,  128 

phthisis,  i.  780 

pulmonary  tuberculosis,  i.  780 
Chylo-thorax,  ii.  287 
Chylous  pleurisy,  ii.  287 
Chyluria,  ii.  868 
Cicatrices  of  smallpox,  i.  552 

varicella,  i.  571 
Cinchonism,  i.  152 
Circular  insanity,  iv.  773,  810 
Cirrhosis,  alcoholic,  iii.  490 

biliary,  iii.  493,  507 

calculous,  iii.  513 

ca^Nular,  of  liver,  iii.  494 

hepatic  iii.  490 

of  the  kidney,  ii.  727,  730,  734,  738 

of  the  lung,  ii.  223 

malarial,  \.  95,  131 
Climatic  treatment  of  tuberculosis,  u  842 
Coccydvnia,  iv.  68 

aJd,  "taking  cold,"  iii.  48,  226, 229 
Colic,  iii.  225 
Colles'  law,  i.  914 
Colon  bacillus  in  yellow  fever,  i.  281 

inflaiumation  of,  i.  339 
Coloptosis,  iii.  291 
Coma,  alcoholic,  ii.  894 

apopleptic,  ii.  894 

diabetic,  ii.  895 ;  iii.  848,  849 

of  opium -poisoning,  ii.  894 

uriemic,  ii.  893 
Comatose  malarial  fever,  i.  114 

pernicious  fever,  diagnosis,  i.  142 
Comma  bacillus,  i.  305,  311 
Confluent  variola,  i.  531 
Confusional  insanity,  iv.  828 
Consumption,  i.  780. 

pulmonary,  i.  731 
Continued  fever,  i.  948 
Convulsions,  infantile,  iv.  ."iOl 
Coprolalia,  iv.  514 
Cord,  syphilis  of,  i.  885 

tuberculosis  of,  i.  831 
Cords,  vocal,  ii.  52.  53 
Cor[iulencia  morl)osa,  iv.  1033 
Corrigan  pulse,  ii.  389 
Cowpox,  1.  555,  561 
Craniotabes,  iv.  941,  945 
Croup,  ii.  61. 
Croupous  laryngitis,  ii.  61 


GENERAL  INDEX. 


1109 


Croupous  pneumonia,  ii.  197 
Cursclimann's  spiralit,  ii.  165,  170 
Cyst  of  bladder,  ii.  833 

of  heart,  ii.  459 

hydatid,    of    anterior    mediastinum,    ii. 
627 

of  mediastinum,  ii.  615 
Cystin  calculi,  ii.  778,  829,  875 
Cystitis,  acute  catarrhal,  ii.  815 

chronic  catarrhal,  ii.  822 

croupous,  ii.  819,  820 

diphtheritic,  ii.  820 

DANDY  fever,  i.  155 
Deafness,  iv.  52 
Delirium  cordis,  ii.  486 

ferox,  i.  529 

grave,  iv.  812 

tremens,  iii.  729 ;  iv.  686 
Delusional  insanity,  iv.  835 
Dementia,  iv.  822 

acute  primary,  iv.  826 

organic,  iv.  824,  831 

paralytic,  iv.  849 

senile,  iv.  831 

terminal,  iv.  829 

vesanic,  iv.  822 
Dengue,  i.  155 
Denguis  maligna,  i.  162 
Dermatitis  gangrenosa,  i.  573 
Dermatosis  and  si'arlet  fever,  i.  607 
Dermato-myositis.  iv.  908 
Dermographism,  iv.  714 
Desijuamation  in  enteric  fever,  i.  197 

in  measles,  i.  (kK> 

in  scarlet  fever,  i.  593 
Dexlroc-ardia,  ii.  330 
Diabetes,  iii.  821 

mellitus,  iii.  831 
Diabetic  coma,  ii.  895 
Diacetnria,  ii.  871 
Diaphragmatic  pleurisy,  ii.  285 
Diaplomyelia,  iv.  275 
Diarrhipa.  i.  1^39 

Chickahominy,  i.  356 

choleraic,  i.  327 
Diastematomyelia,  iv.  275 
Diastolic  murmurs,  ii.  348 
Diathesis,  gouty,  iv.  1020 
Diazo-rt'action  in  enteric  fever,  i.  196 
Diphtheritic  dysentery,  i.  349 
Diplegic  idiocy,  iv.  875 
Diplot.'occus  pneumoniae,  ii.  913 
Disorders  of  sleep,  iv.  716 
Disseminated  sclerosis,  iv.  410 
Distomum  Biiski,  iv.  319 

hepaticum,  iii.  318,  319,  550 
Diver's  pandysis,  iv.  122 
Double  <juartan  intermittenl  fever,  1.  105 
Dracontiasis,  iv.  818 
Dreams,  iv.  717,  718 
Dropsy  of  the  brain,  i.  754 
Drug  eruptitms  and  measles,  i.  635 
and  scarlet  fever,  i.  606,  607 
and  smallpox,  i.  542 
Dry  cholera,  i.  317 
Duchenne-Erb's  paralysis,  iv.  58 


Duchenne's  disease,  iv.  167 
Ducts,  gall-,  diseases  of,  iii.  565 
Duodenum,  tumors  of,  iii.  193 

ulcer  of,  iii.  185 
Duration  of  catarrhal  cholangitis,  iii.  439 
Duhring's  diet  for  diabetes,  iii.  860 
Dust  and  tuberculosis,  i.  741 
Dysarthria,  iv.  311 
Dysenteric  amoeba,  i.  354 

arthropathies,  i.  372 

paralyses,  i.  373 
Dysentery,  i.  339 

acute  catarrhal,  i.  347 

amoebic,  i.  340 

catarrhal,  i.  340 

chronic,  {K«st-niortem  appearances,  i.  356 

diphtheritic,  i.  340 

gangrenous,  i.  363 

secondary  i.  340,  355 

spomdic,  i.  ^MO 

tropical,  i.  :M0 
Dysgraphia,  iv.  602 
Dyskinesia,  iv.  597 
Dysphagia  in  (esophageal  stricture,  iii.  65 

spasmodic,  iii.  57 

EAR,  syphilis  of,  i.  889 
Eberth's  liacillus,  i.  169,  177,  197 
Echinacea  angustifolia,  i.  255 
Echin(K*oi-(iis  of  lung,  ii.  252 
Ohokinoia,  iv.  514 
Echolalia,  iv.  514 
Eclampsia,  iv,  501 
Ecstasy,  iv.  733 
Ectasia,  ii.  602 
Ehrlich's  diazo- reaction   in    enteric  fever, 

i.  195 
Electric  chorea  after  malaria,  i.  132 
Elephantiasis  and  filaria,  iii.  817 
Eml)oli,  constitution  of,  ii.  590 

phlogogenic,  ii.  595 
EmUdic  infarct,  ii.  190 
(Embolism,  ii.  ')89 

of  brain,  ii.  594 

of  bulbar  arteries,  iv,  285 

cerebral,  iv.  375 

of  coronary  artery,  ii.  598 

of  kidneys,  ii.  599 

pulmonary,  ii,  241,  597 

of  the  spinal  cord,  iv.  121 
Embryocai-dia.  ii.  425 
Emphvsema,  ii.  227 

of  li'ver,  iii.  532 
Empyema,  ii.  275 

pulsating,  ii.  98 
Encephalitis,  iv.  407 

acute,  iv.  407 

chronic,  iv.  409 
Emlarteritis  obliterans,  ii.  740 

syphilitic,  i.  87.'» 
Endo<ninlitis.  ii.  375 

aortic  valve  in,  ii.  382 

chnmic,  ii.  381 

dro|)sy  in,  ii.  405 

fibroid,  ii.  381 

insiifliciency  in,  ii.  383 

malignant,  ii.  378 


1110 


GENERAL  INDEX. 


Endocarditis,  mitral  valve  in,  ii.  382 

stenosis  in,  ii.  388 
Eneniata  in  yellow  fever,  i.  297 
Enteric  (or  typhoid)  fever,  i.  167 
Enteritis,  iii.  231 

Entero-coliti.s  and  enteric  fever,  L  207 
Entero-hsfmorrhagica,  iii.  250 
Enterorrhagia,  iii.  250 
Entozoa  in  heart,  ii.  459 
Eosinophiles,  ii.  656 
Epidemic  catarrhal  fever,  i.  399 

cerehro-spinal  meningitis,  i.  427 

cholera,  i.  301 

parotiditis,  i.  725 
Epilepsy,  iv.  483 
Epileptic  idiocy,  iv.  876 

insanity,  iv.  494 
Epilepto-meningitis,  iv.  521 
Epistaxis,  ii.  23,  25 
Epithelioma  of  heart,  ii.  458 

of  larynx,  ii.  72 
Epithelium  in  urine,  ii.  877 
Equinea  gravior,  iii.  741 
Erb-Duchenne's  paralysis,  iv.  58 
Erb's  disease,  iv.  283 

palsy,  iv.  215 
Erethismus  cordis,  ii.  493 
Ei'gotismus,  iiL  375 
Erosions  of  stomach,  iii.  182 
Eructation,  iii.  126 
Erysipelas,  i.  451 

afebrile,  i.  461 

ambulant,  i.  463 

bullous,  i.  463,  464 

erratic,  i.  463 

gangrenous,  i.  464 

hemorrhagic,  i.  463 

migrating,  i.  463 

oedematous,  i.  463 

pemphigoid,  i.  463 

petechial,  i.  463 

phlegmonous,  i.  464 
Erythema  in  enteric  fever,  i.  196 

scarlatini  forme,  i.  607 
Erythemata  in  festivo-autumnal  fever,  i. 
Erythematous  syphiloderm,  i.  894 
Erythromelalgia,  ii.  519 
Ervthroschisis,  ii.  582 
Etfimoiditis,  acute,  ii.  28 
Exophthalmic  goitre,  iii.  668 
Exstrophy  of  bladder,  ii.  839 

FACIAL  hemiatrophy,  iv.  749 
paralysis,  iv.  48. 

tic.  iv.  514 
Falling  sickness,  iv.  483 
Famine  fever,  i.  258. 
Farc^y,  iii.  741 
Fasciola  hepatica,  iii.  319 
Fat  formation  in  liver,  iii.  420 
Fatigue  neuroses,  iv.  597,  598 
Fattv  liver,  iii.  527 
I'ebris  carnis,  i.  184 
Fermentative  fever,  i.  495,  498,  502 
Feticliism,  iv.  890. 
Fever,  sestivo-autumnal,  i,  99,  106 

African,  i.  17 
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I  Fever,  aseptic,  i.  498 
'      autumnal,  i.  17 
i      Batavia,  i.  17 

blackwater,  i,  17 

break-bone,  i.  155 

Chagres,  i.  17 

enteric,  i.  167 

famine,  i.  258 

fermentative,  i.  495,  498,  502 

ha^maturic,  i.  117 

Hungarian,  i.  17 

infectious,  of  obscure  nature,  L  945 

intermittent,  i.  17 

irritative,  i.  498 

malignant  t«rtian,  i.  107 

Malta,  i.  946 

Mediterranean,  i.  946 

miasmatif^  i.  17 

miliary,  i.  947 

Neapolitan,  i.  946 

Panama,  i.  17 

periodical,  i.  17 

|)ernicious  malarial,  i.  113 

quartan,  i.  99, 105 

<|Uotidian  intermittent,  i.  99,  104 

relapsing,  i.  257 

rock.  i.  946 

simple  continued,  i.  948 

swamp,  i.  17 

sweating,  i.  947 

tertian,  i.  99 
intermittent,  i.  99 

typho-malarial,  i.  134 

tyjjhus,  L  233 

\\  alcherian,  i.  17 

vellow,  i.  267 
Fibrinuria,  ii.  868 
Fibroid  phthisis,  i.  804 
Fibroma,  nasal,  ii.  37 
Fibromata  of  heart,  ii.  458 

of  kidney,  ii.  789 

of  larynx,  ii.  71 

of  niedia-stinum,  i.  615 
Fibro-niyoma  of  kidney,  ii.  700 
Fibro-sarcomaof  mediastinum,  ii.  617 
Fibrosi.s,  arterio-capilbiry,  ii.  523 
Fibrous  pneumonia,  chronic,  ii.  222 
Filariasis,  iii.  813 
Filipuncture,  ii.  576 
Fish-i>oisoning,  iii.  359,  360,  371 
Fleischl's  h«'niatonieter,  ii.  648 
Floating  kidney,  ii.  810 
Flukes,  intestinal,  iii.  318 

liver,  iii.  319,  550 
Foetal  atelectasis,  ii.  234 
Food-poisoning,  iii.  359 
Friedliinder's  bacillus  of  pneumonia,  ii.  217 
Fumigation  after  scarlet  fever,  i.  611,  612 

in  syphilis,  i.  903 

after  typhus  fever,  i.  252,  253 
Functional  derangements  of  liver,  iii.  416 

GABBET-ERNST  solution,  i.  735 
Galactotoxismus,  iii.  368 
Gall-bladder,  diseases  of,  iii.  665 
-iluots,  diseases  of,  iii.  565 
-stones,  iii.  579 
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Gallop  rhythm,  ii.  347,  425,  443 
GaRes  of  urine,  ii.  858 
Gastrai^ia,  iii.  122,  154 
Gastrectajiia,  iii.  148,  149,  156 
Gastric  anacidity,  iii.  69,  116 

fever,  i.  167 

ulcer,  iii.  136 
GaMtritis,  acute  catarrhal,  iii.  171 

chronic,  iii.  177 
Gastroptosts,  ii.  662 ;  iii.  167 
(iastrorrhaphy,  iii.  166 
General  paresis,  iv.  843 
Genital  tuberculoRiH,  i.  829 
Ge flier's  disease,  iv.  758 
Gigantism,  iv.  743 

Gilles  de  la  Tourette's  disease,  iv.  414 
Glanders,  iii.  741 
Glass  pock,  i.  569 
Glaucoma,  syphilitic,  i.  888 
Glioniatosis,  iv.  269 
Glohulinuria,  ii.  867 
Glomerulo-nephritis,  ii.  726 
Glossitis,  iii.  30 

variolasa,  i.  532  i 

Gloisso-pharyngeal  nerves,  diseases  of,  iv.  53  i 
Glottis,  spasms  of,  ii.  60,  75 
Glycosnrm.  ii.  868;  iii.  821,  825 
Goitre,  iii.  663 

exophthalmic,  iii.  668 
Gonococcus  in  septioemia,  i.  497 
Gonorrhnpal  rheumatism,  iv.  973 

synovitis,  iv.  973 

urethritis  and  pvelitis,  ii.  770 
Gout,  iv.  993 

abarticular,  iv.  1020 

acute,  iv.  1007 

chronic,  iv.  1016 

latent,  iv.  993,  1020 

legitimate,  iv.  993 

metastatic,  iv.  1020 

retrocedent,  iv.  1020 

rlieumatic,  iv.  977 

suppressed,  iv.  993, 1020 
Goutiness,  iv.  1020 
Goutv  diathesis,  iv.  1020 

kidney,  ii.  738 
Granular  kidney,  ii.  738 
Graphospasm,  iv.  602 
Gravel,  ii.  777 

(iraves'  disease,  ii.  664;  iii.  668 
Grippe,  i.  399. 
(iumma,  i.  891 
(jumuuita  of  mediastinum,  ii.  615 

sypliilitic,  i.  865,  871 

HiEMATEMESIS,  iii.  154 
Hsematocrit,  ii.  638 
Ha-matomyelia,  iv.  124 
Ha>mntophilia.  iii.  809 
Ha>matorrHchis,  iv.  113 
Ha^matozoa  in  birds,  i.  75 

of  malaria,  74,  75  j 

Ha'uiatozoiin  falciparum,  i.  36,  47,  51,  68, ', 

69,  76  j 

febris  quartanee,  i.  40  ' 

tertianu',  i.  44  I 

malaria',  i.  23  I 


lltematuria,  ii.  865 

Hsematuric  fever,  i.  117 

Ma^mocytometer,  ii.  638 

Ha>moglobin,  estimati<in  of,  ii.  638, 648, 649 

Hftimoglobinocholia,  iii.  436 

llsemoglobinuria,  ii.  865 

Ha?mo|)ericardium,  ii.  477 

llspmophilia,  iii.  809 

Hn'inoptysis,  ii.  187 

and  chronic  phthisis,  i.  786, 790 
Hay  fever,  ii.  178 
Heart,  anatomy  of,  ii.  327 

arrhythmia  of,  ii.  485 

atrophy  of,  ii.  435 

dilatation  of,  ii.  421 

examination,  ii.  328 

fattv,  ii.  444 

hydatid  disease  of,  ii.  459 

hyi>erplasia  of,  ii.  435 

hypertrophy  of,  ii.  407 

irritable,  ii.  412 

munnurs,  ii.  334,  335,  348 

rupture,  ii.  437 

sounds,  ii.  MZ 

svphilis,  ii.  470 

thrombosis,  ii.  584 

wounds,  ii.  474 
Heat-stroke,  iii.  873 
Hebephrenia,  iv.  825 
Heberden's  nodes,  iv.  986,  987 
Helminthophobia,  iii.  .330 
Hemiatrophia  facial  is  progressiva,  iv.  749 
Hemiatrophy,  facial,  iv.  749 
Hemichoreai  iv.  508 
Hemicrania,  iv.  541 
Hemiplegia,  iv.  367,  368 
Hemiplegic  idiocy,  iv.  873 
Hemorrhage,  cerebral,  iv.  361 

meningeal,  iv.  371 

into  i>on8,  iv.  369 

into  spinal  cord,  iv.  124 
membranes,  iv.  113 
Hemorrhagic  diathesis,  iii.  787 

enteric  fever,  i.  200 

measles,  i.  631 

peniicious  malarial  fever,  i.  115 

purpura,  iii.  793 

scarlet  fever,  i.  594 

small{>ox,  i.  534 
Hemorrhoids,  iii.  271 
Henoch's  chorea,  iv.  522 
Heimtalgia,  iii.  413 
He^Nitic  artery,  diseases  of,  iii.  484 

cirrhosis,  iii.  490 

vein,  diseases  of,  iii.  483 
Hereditary  ataxic  paraplegia,  iv.  225 

syphilis,  i.  849,  914 
Hermaphrodism,  iv.  892 
Heten>-sexuality,  iv.  899 
Heterotopia,  iv.  275 
Hodgkin's  disease,  ii.  696 
Homicidal  mania,  iv.  809 
Homo-sexuality,  iv.  892 
Horseshoe  kitlney,  ii.  809 
Hunger- pest,  i.  258 
Huntington's  chorea,  iv.  622 
Hydatid  disease  of  heart,  i.  459 
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Ujdreemia,  theory  of  unemia,  ii.  886 
Hydrargyrism,  i.  905 
Hydrocephalus,  acute,  i.  754 

chronic,  iv,  419 
Hydromyelus,  iv.  269 
Hydronephrosis,  iL  784 
Hydropericardium,  ii.  342,  461 
Hydrophobia,  iii.  763 
Hydrophobic  tetanus,  i.  939 
Hydrothorax,  ii.  308 
Hyperchlorhydria,  iii.  112 
Hyperglycaemia,  iii.  838 
Hyperkinesia,  iv.  697 
Hyperorexia,  iii.  125 
Hypertrophy,  adenoid,  ii.  48 
Hypnotism,  iv.  718 
Hypochlorhydria,  iii.  116 
Hypodermoclysis,  i.328 
Hypohtemia,  iii.  337 
Hysteria,  iv.  689 
Hysterical  aphonia,  iv.  702 

neuralgia,  iv.  535 

oedema,  iv.  715 
Hystero-epilepsy,  iv.  495,  694 

ICHTHYOSIS,  iii.  31 
Ichthyotoxismus,  iii.  371 
Icterus  gravis,  iii.  451 

neonatorum,  iii.  432 
Idiocy,  iv.  859 
Ileo-colitis,  chronic,  iii.  246 

typhus,  i.  167 
Ileus,  iii.  267 
Imbecility,  iv.  859 
Incontinence  in  children,  ii.  844 
Indigestion,  chronic,  in  intestines,  iii.  215 

intestinal,  iii.  199 
Infantile  convulsions,  iv.  501 

palsies,  iv.  399 

scurvy,  iv.  1060 
Influenza,  i.  399 
Inherited  syphilis,  i.  914 
Initial  lesion  of  syphilis,  i.  854 
Insanity,  circular,  iv.  810 

confusional,  iv.  828 

delusional,  iv.  835 

epileptic,  iv.  494 

intellectual,  iv.  835 

primary,  iv.  835 
Insolation,  iii.  873 
Insomnia,  iv.  721 
Insular  sclerosis,  iv.  410 
Intermittent  fever,  i.  17 
Intestinal  anthrax,  iii.  760 

cancer,  iii.  254 

catarrh,  acute,  iii.  231 
chronic,  iii.  239 

constriction,  iii.  263 

occlusion,  iii.  263 

parasites,  iii.  315 
Intestines,  abscesses  in,  iii.  240 

anaesthesia  of,  iii.  228 

atrophy  of,  iii.  239,  240 

carcinoma  of,  iii.  254 

casts  of,  iii.  242 

constriction  of,  iii.  263 

cystoma  of,  iii.  259 


Intestines,  diseaseii  of,  iii.  185,  231 

invagination  of,  iii.  259 

I>erforation  of,  iii.  257 

polypi  of,  iii.  259 

tumors  of,  iii.  259 

ulceration  of,  iii.  240 
Intoxication,  septic,  i.  495,  500,  503 
Intubation  in  diphtheria,  i.  686 

and  tracheotomy  compared,  i.  692 
Intussusception,  iii.  259 
Iritis,  syphilitic,  i.  887 
Italian  fever,  i.  399 

JACKSONIAN  epilepsy  and  brain  tumora, 
iv.  458 
Jaundice,  iii.  427 

RATATONIA,  iv.  773 
Kidney  abnormalities,  ii.  809 
Kidney,  amyloid,  ii.  734 

and  arterial  sclerosis,  ii.  MO 

ascaris  lumbricoides  in,  ii.  808 

bilharzia  hsematobin  in,  ii.  807 

carcinoma  of,  ii.  793 

chronic  hemorrhagic,  ii.  727,  730,  734 

cirrhotic,  ii.  738 

congestion  of  the,  passive,  ii.  760 

cystic  degeneration  of,  ii.  794 

echinococcus  of,  ii.  804 

embolism  of,  ii.  599 

floating,  ii.  810 

hydatid  di8ea.<ie  of,  ii.  804 

large  white,  ii.  726,  729,  734 

lobulated.  ii.  809 

mottled,  ii.  727.  730 

movable,  ii.  810 

sarcoma  of,  ii.  791 

senile,  ii.  742 

small  red,  ii.  738 

smooth  cirrhotic,  ii.  734 

thrombosis,  ii.  oS5 
Kinesia,  iv.  6.59 
Klebs"  bacillus,  i.  647 
Kleptomania,  iv.  809 
Konioses,  ii.  244 
Kuplfer's  cells  in  malarial  liver,  i.  91,  92 

LACTOSURIA,  iii.  826 
Landry's  paralysis,  iv.  14-5,  163 
Laryngeal  diphtheria,  i.  G77 

hemorrhage,  ii.  <>3,  192 

neuroses,  ii.  74,  75 
Laryngismus  stridulus,  ii.  60,  75  ;  iv.  929 
Laryngitis,  acute,  ii.  54 

croupous,  ii.  61 

membranous,  i.  707 

sicca,  ii.  58 

trachoma,  ii.  56 
Larynx,  ansesthesia  of,  ii.  75 

chorea  of,  ii.  82 

diseases  of,  ii.  51 

erythema  of,  ii.  64 

foreign  bodies  in,  ii.  73 

hyperjpsthesia  of,  ii.  75 

lupus  of,  ii.  70 

malignant  tumors  of,  ii.  72 

neuroses  of,  ii.  74 
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Larynx,  new  growths  of,  ii.  71 

oe<lema  of,  ii.  60 

l>anf>Hthe8ia  of,  ii.  75 

paralysis  of,  ii.  74 

syphilis  of,  ii.  64 

tuberculosis  of,  ii.  66 
Latah,  iv.  512,  514 
Lathy rism,  iii.  379 
Lead-poisoning,  chronic,  iii.  716,  722 
Leontiasis  os.sea,  iv.  743 
Lepromes,  i.  922 
Lepnwy,  i.  921 

ana>Hthetic,  i.  922,  927 

macular,  i.  922 

mixed,  i.  922.  928 

varieties,  i.  922 
Leptomeningitis,  i.  425 ;  iv.  336 
Leucft>mia,  ii.  079 
Leucocytosis,  ii.  689 

absent  from  enteric  fever,  i.  186 

in  »>8tivo-autiimnal  fever,  i.  126 

in  cerebro-Hpinal  meningitis,  i.  440 

in  miliary  tuberculosis,  i.  753 

in  yellow  fever,  i.  279,  280 
Leucomye litis,  posterior,  iv.  167 
Leucf)pla8ia  buccalis,  iii.  31 
Lichen  planus  and  leprosy,  i.  929 
Lipomata  of  heart,  ii.  458 

of  kidney,  ii.  790 

of  larynx,  ii.  72 

of  mediastinUm,  ii.  615 
Lipomatosis  universalis,  iv.  1033 
Lithtemia,  iv.  1027 
Lithuria,  ii.  783;  iv.  1027 
Liver,  abscess  of,  iii.  4<J0 

in  ilysentery,  i.  353.  367-369 

active  congestion  of,  iii.  471 

adenoma  of,  iii.  575,  577 

alcoholic  cirrhosis  of,  iii.  494 

amyloid,  iii.  532 

angioma  of,  iii.  576 

ascarides  in,  iii.  550 

biliary  cirrhosis  of,  iii.  507 

calculous  cirrhosis  of,  iii.  513 

in  cholera,  i.  312 

cirrhosis  of,  iii.  490 

dLseases  of,  iii.  409 

displacements  of,  iii.  414 

in  enteric  fever,  i.  176 

fatty,  iii.  527 

floating,  iii.  414 

flukes,  iii.  319,  550 

functional  derangements  of,  iii.  416 

hemorrhages  of,  iii.  477 

hypertrophic    biliary   cirrhosis  of, 
cnronic  jaundice,  iii.  507 

in  malaria,  i.  86 

of  malarial  cachexia,  i.  90 

normal  function,  Iii.  418 

nutmeg,  ii.  398,  423 

parasites  of,  iii.  538 
passive  congestion  of,  iii.  474 
physical  diagnosis  of,  iii.  409 
pigmentary  cirrhosis  of,  iii.  513 

anthracnsis  of,  iii.  517 
in  relapsing  fever,  i.  260 
^philis  of,  i.  879 ;  iii.  521 


with 


Liver,  tuberculosis  of,  i.  816  ;  iii.  518 

tumors  of,  iii.  572 

in  typhus  fever,  i.  239 

in  yellow  fever,  i.  277 
Lobar  pneumonia,  ii.  197,  21G 
Localization  of  brain  afliections,  iv.  293 
Lockjaw,  i.  938 

Locomotor  ataxia,  acute  form,  iv.  192 
Loflier  bacillus,  i.  647 
Lunacy,  iv.  781 
Lung,  abnormal  percussion  sounds,  ii.  102 

actinomycosis  of,  ii.  253 

carcinoma  of,  ii.  251 

cirrllosi^(  of,  ii.  223 

congestion  of,  ii.  200 

echinococciis  of,  ii.  252 

embolism  of,  ii.  598 

enchondroma  of,  ii.  251 

gangrene  of,  ii.  202 

hemorrhage  from,  ii.    See  HcemoptysiJt. 

lympho-sarcoma  of,  ii.  251 

necrosis  of,  ii.  240 

new  growths  of,  physical  examination,  ii. 
252 

oedema  of,  ii.  236 

sarcoma  of,  ii.  251 

syphilis  of,  ii.  249 
Lupus  of  nose,  ii.  43 
Luschka's  tonsil,  ii.  23,  45 
Lymph,  bovine,  i.  549 
Lymphadentitis,  generalized  tuberculous,  i. 

761 
Lymphodermia  perniciosa,  ii.  683 
Lymphomata  of  heart,  ii.  458 

MAIZE  poisoning,  iii.  383 
Malaria,  i.  17 
Malarial  cachexia,  amyloid  d^eneration  in, 
i.  95 
cirrhosis,  i.  95,  131 
coma,  i.  1 14 
fever,  i.  17 
fevers,  i.  113 
algid  type,  i.  115 
bilious  tvpe,  i.  115 
cardialgic  type,  i.  115 
choleriform  ty[>e,  i.  116 
comatose  ty|>e,  i.  114 
dyspno^ic  ty|>e,  i.  116 
gastralgic  tyi>e,  i.  115 
ha>mogiobinuric  type,  i.  116 
hemorrhagic  ty|>e,  i.  115 
pneumonic  ty|»e,  i.  116 
pernicious,  i.  113 
sudoriferous  type.  i.  115 
parasites,  with  combined  infections,  i.  122 
Mai  de  mer,  iv.  659 
Malformations  of  spinal  cord,  iv.  275 
Malignant  scarlet  fever,  i.  593 
smallpox,  i.  534 
tertian  fever,  i.  107 
M.illeatory  chorea,  iv.  521 
Malleus,  iii.  741 
Malta  fever,  i.  946 

Mammary  gland,  tuberculosis  of,  i.  832 
Mania,  iv.  781 
acute,  iv.  792 
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Mania,  chronic,  iv.  802 
Marriage  and  syphilis,  i.  919 

and  tuberculosis,  i.  836 
Masern,  i.  625 
Masochism,  iv.  887,  888 
Meat-poisoning,  iii.  359,  364 
Measles,  i.  625 

afebrilis,  i.  630 

anomnloiis  forms,  i.  630 

hemorrhagic,  i,  631 
Mediastinitis,  i.  606 ;    ii.  606 
Mediastinum,  abscess  of,  ii.  609 

malignant  tumors  of,  ii.  615 

syphilitic  growths  of,  ii.  629 

tuberculous  growths  of,  ii.  629 
Mediterranean  fever,  i.  946 
Medulla,  diseases  of,  iv.  281 

tumors  of,  iv.  474 
Megalocephaly,  iv.  743 
Megrim,  iv.  541 
Melancholia,  iv.  761 
Membranous  laryngitis,  i.  707 
M^niftre's  disease,  iv.  753 
Meningeal  tul)erculosi8,  i.  755  ^ 
Meninges  of  brain,  diseases  of,  iv.  327 
Meningite  foudroyante,  i.  441 
Meningitis,  iv.  336 

acute  tuberculous,  i.  754 

basilar,  i.  802 

cerebro-spinal,  i.  425 

chronic,  iv.  348 

purulent,  iv.  344 

serous,  iv.  341 ,  344 

spinal  acute,  iv.  105 

syphilitic,  i.  884 

tubercular,  i.  755 
Meningocele,  iv.  276 
Meningo-encephalitis,  tubercular,  i.  831 

myelitis,  chronic  dorsal  syphilitic,  iv.  241 

myelocele,  iv.  276 

spinal  a()oplexy,  iv.  113 
Mercurial  poisoning,  chronic,  iii.  723 
Merycismus,  iii.  128 
Metal  poisons,  chronic,  iii.  715 
Miasmatic  fever,  i.  17 
Microcephalia,  iv.  863^ 
Micrococcus  lanceolatus  encapsulatus,  i.  425, 

427 
Migraine,  iv.  541 
Miliary  aneurysm,  cerebral,  iv.  385 

tuberculosis,  i.  751 
Milk-|)oisoning,  iii.  368,  369 
Mind-blindness,  iv.  317 

disorders  of,  iv.  761 
Monomania,  iv.  809,  835 
Morhilli,  i.  625 
Morbus,  sacer,  iv.  483 
Morphinism,  iii.  736 
Morphio-mania,  iii.  736 
Morvan's  disease,  i.  929;  iv.  271,  621 
Motion  sickness,  iv.  659 
Motor  areas  in  brain,  iv.  297,  298 

tracts  of  spinal  cord,  iv.  72,  73 
Movable  kidney,  ii.  810 
Multiple  neuritis  in  enteric  fever,  i.  194 
Mumps,  i,  72o 
Murmurs,  cardiac,  ii.  334,  348,  395 


Muscles,  disea.ses  of,  iv.  905 
Muscular  atrophy,  lleubner-Striimpell^  iv. 
234 
tremor  in,  iv.  (>87 

rheumatbm,  iv.  970 
Myalgia,  iv.  970 
Myelitis,  acute,  iv.  145 

apoplexia,  iv.  146 

ascending,  iv.  146 

bulbar,  iv.  146 

central,  iv.  146 

chronic,  iv.  160 

compression,  iv.  146 

diflTuse  syphilitic,  iv.  240 

disseminated,  iv.  146,  158 

multiple,  iv.  14(),  158 

traumatic,  iv.  146 
Myelocytes,  ii.  655,  679,  686 
Myelomalacia,  acute,  iv.  243 
Myocarditis  acute,  ii.  439 

chronica,  ii.  441 
Myoidema,  i.  797 
Myoinata  of  bladder,  ii.  837 

of  heart,  ii.  458 
Myosarcoma  of  kidney,  iL  791 
Myositis,  iv.  908 
Myospasmia,  iv.  514 
Myotonia  congenita,  iv.  905 
Myriachit,iv.  512,514 
Myxoedema,  iii.  693,  608 
Myxo-fibromata  of  nasophanmx,  ii.  50 
Myxoma  of  the  nose,  ii.  3t>  ' 
Myxomata  of  bladder,  ii.  832 

of  larynx,  ii.  71 

NARCOLEPSY,  iv.  731 
Nares,  ii.  23 
Nares,  stenosis  of,  ii.  39 
Nasal  osteomata,  ii.  37 

papiliomata,  ii.  37 
Naso-pharyngitis,  acute,  iL  45 

chronic,  ii.  46 
Naso-pharynx,  ii.  43 

adenoma  of,  ii.  47 

carcinoma  of,  ii.  51 

chondroma  of,  ii.  50 

fibroma  of,  ii.  50 

myxo-fibromata  of,  iL  50 
Naupathia,  iv.  659 
Neaix)litan  fever,  i.  946 
Nematodes,  iii.  334 
Nephralgia,  ii.  783 

Nephritis,  chronic  desquamative,  iL  738 
interstitial,  ii.  738,  742,  743 

dififuse,  ii.  705 
Nephro-lithotomy,  ii.  777,  781,  784 
Nephro-typhus  i.  199 
Nerve,  anterior  crural,  diseases  of,  iv.  64 

phrenic,  paralysis  of,  iv.  56 

pneumogastric,  diseases  of,  iv.  53 

popliteal,  diseases  of.  iv.  65 

seventh,  diseases  of,  iv.  48 

sixth,  paralysis  of.  iv.  45 

spinal  accessory,  diseases  of,  iv.  55 

supra-scapular,  paralysis  of,  iv.  60 

third,  paralysis  of,  iv.  45 

ulnar,  paralysis  of,  iv.  62 
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Nerve,  vagtis,  diseases  of,  iv.  53 
Nerves,  auditory,  disease  of,  iv.  52 

bracliial,  diseases  of,  iv.  57 

cranial,  ditteases  of,  iv.  iiS 

external  cutaneous,  diseases  of,  iv.  64 

fifth,  diseases  of,  iv.  46 

fourth,  paralysis  of,  iv.  45 

functional  disorders,  iv.  483 

glosso-pharyngeal,  iv.  53 

gluteal,  paralysis  of,  iv.  05 

hypoglossal,  diseases  of,  iv.  55 

of  leg,  diseases  of,  iv.  65 

long  tiioracic,  paralysis  of,  iv.  59 

median,  paralysis  of,  iv.  62,  63 

musculo-cutaneous,  disease  of,  iv.  62,  64 

niusculo-spiral,  diseases  of,  iv.  60 

obturator,  diseases  of,  iv.  64 

ocular,  paralysis  of,  iv.  43 

olfactory,  diiseases  of,  iv.  38 

optic,  atrophy  of,  iv.  43 

peripheral,  diseases  of,  iv.  19 

syphilis  of,  i.  884.^ 
Nervous  diarrhoea,  liL  247 
Neuralgia,  iv.  531 

trigeminal,  iv.  537 
Neurasthenia,  iv.  549 
Neuritis,  iv.  25 

in  chronic  phthisis,  i.  802 

multiple,  iv.  28 

optic,  iv.  41,  49 

peripheral,  alcoholic,  iii.  736 
Neuromata,  iv.  35 
Neuroretinitis,  iv.  41 
Neuroses  of  occupation,  iv.  597 

traumatic,  iv.  611 
Neurospinal  tabes,  iv.  167 
Neurotabes,  iv.  32 
Night  terrors,  iv.  729 
Noctambulation,  iv.  726 
Noma,  iii.  28 
Nutmeg  liver,  ii.  398,  423 

OBESITY,  iv.  1033 
and  glycoHuria,  iii.  836 
Occlusion  of  biliary  canals,  iii.  596 

of  intestines,  iii  263 
Occupation  and  appendicitis,  iii.  281 

cramp,  iv.  527 

and  gastric  neurosis,  iii.  110 

neuroses,  iv.  597 

spasm,  iv.  597 
Ocular  symptoms  and  exophthalmic  goitre, 

iii.  671 
(Edema,  angio-neurotic,  iv.  748 

of  anthrax,  iii  759 

of  brain,  iv.  388 

hysterical,  iv.  715 

in  trichinosis,  iii.  354 

of  uvula,  iii.  47 
CRsophagismus,  iii.  57 
(EsophagiliK,  arute,  iii.  74 

chronic,  iii.  75 

membranous,  iii.  77 

()hleginonous,  iii.  74 
<T.sophagoscopy,  iii.  66 
GCsophagns,  car(*inoma  of,  iiL  67 

dilatation  of,  iii.  71 


(Ksophagus,  diseases  of,  iii.  57 

diverticulum  of,  iii.  72 

foreign  iMidies  in,  iii.  77 

perforation  of,  iii.  79 

rupture  of,  iii.  79 

syphilis  of,  i.  871 

tuberculosis  of,  i.  812 
Olfactory  nerve,  diseases  of,  iv.  38 
Onychia,  syphilitic,  i.  867 
Optic  nerve,  diseases  of,  iv.  38 

neuritis,  syphilitic,  i.  889 
Osteo-arthritis,  iv.  977 
Osteo-periostitis,  i.  881 
Osteomalacia,  iv.  943 
Otitis,  syphilitic,  i.  890 
Oxaluria,  ii.  783,  862 
Oxyuris  vermicularis,  iii.  347 
Oza-na,  ii.33 

syphilitic,  i.  913 

PACHYAf'HRIA,  iv.  739 
Pachymeningitis,  alcoholic,  iii.  735 
Pachymeningitis,  externa,  iv.  327 

hemorrhagica,  iv.  372 

hyi)ertroi>hic  cervical,  iv.  Ill 

interna,  iv.  3iiO 
Painters  and  chronic  lead -poisoning,  iii.  716 
Palate,  paralysis  of,  iv.  50 

syphilis  of,  i.  869 

tuberculosis  of,  i.  211 
Palpation  of  spleen,  iii.  605 
Palpitation,  ii.  491 
Paludism,  i.  17 
Pancreas,  diseases  of,  iii.  646 

tul>erculosis  of,  i.  817 
Pancreatitis,  acute,  iii.  653 
hemorrhagic,  iii.  653 
suppurative,  iii.  655 

chronic,  iii.  658 
Papillomata  of  bladder,  ii.  832 

of  kidney,  ii.  790 

of  larynx,  ii.  71 

nasal,  ii.  37 
Paralysis,  acute  ascending,  iv.  163 
atrophic,  iv.  129 

agitans,  iv.  671 

Bell's,  iv.  48 

diver's,  iv.  122 

facial,  iv.  48 
Paramyotonia,  congenital,  iv.  907 
Paranoia,  iv.  835 
Paraplegia,  ataxic,  iv.  192 

hereditary  ataxic,  iv.  225 
Paraplegic  idiocy,  iv.  875 
Pura.sitology  of  malaria,  i.  20 
Para-sthesijc,  iv.  90 
Parenchymatous  nephritis,  chronic  diffuse, 

'ii.  726 
Paresis,  iv.  843 

Parkinson's  disease,  iv.  671,  681 
Paronychia,  syphilitic,  i.  868 
Parosmia,  ii.  41 
PanUiditiN.  i.  725 

orchitis  in.  i.  728,  729 
Parotitis,  i.  725 
Pellagra,  iii  3S3 
Poliosis  rlieumatica,  iii.  792 
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Pemphigus  gangirpnosa,  i.  57 
Pepsin,  action  of,  iii.  103 
Peptic  ulcer,  iii.  13(i 
Peptonuria,  ii.  867 
Perforation  in  enteric  fever,  i.  175 
Periappendicitis,  iii.  290 
Periarteritis,  ii.  527 
Pericarditis,  ii.  357 

acute  tulien-ulous,  i.  796 

chronic,  ii.  371 

hemorriiagic,  ii.  366  . 

plastic,  ii.  359 

purulent,  ii.  358,  360,  371 

tubercular,  ii.  3')8,  360 
Pericardium,  adiierent,  ii.  372 

rupture  of,  ii.  468 
Perichondritis,  ii.  62 
Perihepatitis,  iii.  485 
Perineuritis,  iv.  26 
Periodical  fever,  i.  17 
Periostitis,  syphilitic,  i.  881,  882 
Peripheral  nerves,  diseases  of,  iv.  19 

syphilis  of,  i.  885 
Perirenal  abscess,  ii.  HOO,  801 
Perisplenitis,  iii.  619,  641 
Peritoneum,  diseases  of,  iii.  389 
Peritonitis,  acute,  iii.  3S9 
tuberculous,  i.  754 

chronic,  iii.  404 

tubercular,  iii.  404 
Perityphlitis,  iii.  278,  289,  305 
Pernicious  annmia,  ii.  666 
Pertussis,  i.  713 
Petechial  typhus,  i.  168 
Petit  mal,  iv.  491 
Phagocytosis,  i.  76 
Pharyngeal  dij)htheria,  i.  675 
Pharyngitis,  acute,  iii.  48 

chronic  follicular,  iii.  50 

sicca,  iii.  51 
Pharynx,  diseases  of,  iii.  48 
Phlebe(HasiH?,  ii.  002 
Phlebitis,  ii.   600 

purulent,  ii.  601 

suppurative,  ii.  601 
Phlegmasia,  ii.  602 

alba  dolens,  ii.  586 
Phosphaturia.  ii.  857 
Phrenic  nerve,  diseases  of,  iv.  56 
Phthisis,  i.  775 

acute  pneumonic,  i.  775 

broncho-pneumonic  form,  i.  777,  779 

calculeuse,  i.790 

chronic,  i.  780 

coal  miner's,  ii.  246 

confirmata,  i.  787 

desperata,  i.  787 

fibroid,  1.  804,  806 

florida,  i.  775,  779 

incipiens,  i.  787 

knifegrinder's,  ii.  246 

millers,  ii.  246 

pulmonum,  i.  780 
Pia  mater,  diseases  of,  iv.  332 
Plague,  i.  391 
Plasmodium,  i.  22,  23,  26 
Plathelmiuthes,  iii.  318 


Pleura,  carcinoma  of,  ii.  322 

hydatid  cyst  of,  iii.  321 

malignant  new  growths,  ii.  322 
Pleural  hsematoma,  ii.  287 
Pleurisy,  ii.  257 

acute,  ii.  257 
tuberculous,  i.  754,  766 
secondary,  i.  766 
suppurative,  i.  767 

chronic  adhesive  tubercnloasy  L  767 

chylous,  ii.  287 

diaphragmatic,  ii.  285 

dry,  ii.  257 

encapsulated,  ii.  288 

fibrinous,  ii.  257 

hemorrhagic,  ii.  286 

latent,  ii.  267 

pulsating,  ii.  288 

purulent,  ii.  275 

suliacute  tuberculous,  i.  767 
Pleurodynia,  iv.  971 
Pleuroliths,  ii.  280 
Pleuropneumonia,  ii.  197 
Pleuro-typhus,  i.  199 
Pneumatomata,  ii,  230 
Pneumococcus,  ii.  197,  200 
Pneumogastric  nerve,  diseases  of,  iv.  53 
Pneumo-hvdro-pericardium,   ii.    465,    467, 

469 
Pneumo-hydrothorax,  ii.  309 
Pneumonia,  ii.  197 

abortive,  ii.  208 

apical,  ii.  201,  208,  209 

bilious,  ii.  208 

caseous,  i.  775 

catarrhal,  ii.  197 

chronic  fibrous,  ii.  222 

croupous,  ii.  197 

lobar,  ii.  197 

lobular,  ii.  197 

miliary,  ii.  197 

scrofulous,  i.  775 

wandering,  ii.  202,  207 

white,  i.  879 
Pneumonic  phthisis,  i.  775 
Pneumonitis,  ii.  197 
Pneumonokoniosis,  ii.  244 
Pueumo-pericardium,  ii.  464 
Pneumo-pyothorax,  ii.  309 
Pneumothorax,  ii.  309 

in  chronic  phthisis,  i.  800 
Pneumotoxin,  ii.  211 
Pneumo-typhus.  i.  199 
Podagra,  iv.  993 
Poliomyelitis,  anterior,  iv.  129 
Polycholia,  iii.  429 
Polycythflpmia.  ii.  658 
Polypi  of  bladder,  ii.  833 
Polypus,  bronchial,  ii.  149 

of  the  nose,  ii.  36 
Polysarcia,  iv.  1033 
Pons,  diseases  of,  iv.  281 

tumors  of,  iv.  473 
Popliteal  nerve,  diseases  of,  iv.  65 
Porencephaly,  iv.  863 
Portal  vein,  diseases  of,  iii.  478 
phlebitis  of,  ii.  601 
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Pnpdormitiuin,  disorders  of,  iv.  733 
Proctitis,  i.  359 

Pn^ressive  bulbar  paralysis,  iv.  281 
Prostate  gland,  enlargement  of,  i.  827 

tiiWrciiloftiK  of,  i.  825,  826 
Prostatitis,  acute,  ii.  847 

chronic,  ii.  848 
Profitatorrhoea,  ii.  849 
Proteolysis,  iii.  103 
Proteus  vulgwris,  i.  498 
Protozoa  of  malaria,  i.  74 
Pseudo-angina,  ii.  o06,  509 
Pseudo-chorea,  iv.  50G 
Pseudo-diphtheria,  i.  707 

bacillus,  i.  658 
Pseudo-leuoemia,  ii.  701 
Pseudo-meningitis,  iv.  338 
Pseudo-tabes,  iv.  197 
Pseudo-trichinosis,  iv.  908 
Psoriasis  of  tongue,  iii.  31 
Psychic  blindness,  iv.  698 
Psychical  hermaphroditism,  iv.  899 
Psycho-neuroses,  iv.  549 
Psychoses,  sexual,  iv.  881 
Ptomaine-jwisoning,  iii.  359 
Ptyalism,  iii.  55 
Puerperal  mania,  iv.  809 

tetanus,  i.  937 
Pulmonary  apoplexy,  ii.  189 

arthro-osteopathy,  iv.  743 

embolism,  ii.  241,597 
infarctions,    hemorrhagic,    and,     242, 
243 

oeteo-arthropath^,  ii.  159 
Pulsus  alternans,  ii.  485 

bigeminus,  ii.  485 
alternans,  ii.  486 

paradoxus,  ii.  362,  373,  486,  606,  607 

trigeminus,  ii.  485 
Purpura,  iii.  787 

hemorrhagic,  iii.  793 

neonatorum,  iii.  791 

symptomatic,  iii.  788 
Purpuric  smalliM)x,  i.  534 
Pustula  variolosa,  i.  536 
Pustule,  malignant,  iii.  759 
Putrid  sore  mouth,  iii.  26 
Pysemia,  i.  477 

arterial,  i.  490 

chronic,  i.  489,  490 
Pyelitis,  ii.  767 

catarrhal,  ii.  767 

suppurative,  ii.  770 

tubercular,  i.  823 
Pvelo-nephritis,  ii.  773 
Pylephlebitis,  ii.  601.  602;  iii.  478 
Pylethrombofiis,  iii.  478 
Pyloroplasty,  iii.  166 
Pyo-perihepatitis,  iii.  486 
Pyopneumothorax  subphrenicus,  ii.  317 
Pyromania,  iv.  809 
Pyrosoma  bigeminum,  i.  82 
Pyrosis,  iii.  127 
Pyuria,  ii.  823 
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UARTAN  fever,  i.  99,  106 
Quinsy,  iii.  39 


RABIES,  iii.  763 
Rachitis,  iv.  917 
Railway  brain,  iv.  611 

spine,  iv.  611,  617,  618 
Raynaud's  disease,  ii.  519;  iv.  744 
Rectum,  syphilis  of,  i.  880 

tuberculosis  of,  i.  816 
Relapsing  fever,  i.  257 
Remittent  fever,  infantile,  i.  201 
Renal  abscess,  ii.  797 

hypenemia,  ii.  757 
active,  ii.  757 
passive,  ii.  700 

inadeqnacv,  ii.  812;  iii.  419 

parasites,  Ii.  804 

sclerosis,  ii.  738 

thrombosis,  ii.  585 

tuberculosis,  i.  821 

tumors,  ii.  789 
Retinitis,  syphilitic,  i.  889 
Retropharyngeal  abscesses,  iii.  51 
Rheumatic  fever,  iv.  949 

gout,  iv.  977 
Rheumatism,  iv.  949 

acute,  iv.  950 

chronic,  iv.  967 

gonorrhflpal,  iv.  973 

mnscniar.  definition  of,  iv.  970 
Rheumatoid  arthritis,  iv.  977 
Rhinitis,  acute,  ii.  27 

atrophic,  ii.  33 

crouiKxis,  ii.  35 

purulent,  of  children,  ii.  31 
Rhinoliths,  ii.  24,  40 
Rhinorrh<ea,  etiology,  ii.  41 
Rhinoscleroma.  ii.  36,  55 
Rickets,  iv.  917 
Rock  fever,  i.  946 
Rose  cold,  ii.  180 
Roseola,  i.  639 

variolosa,  i.  525 
Rubella,  i.  639 
Rubeola,  i.  625 
Rumination,  iii.  128 
Rupia,  syphilitic,  i.  864 

SADISM,  iv.  884,  886 
Saint  Vitus'  dance,  iv.  505 
Salivation,  iii.  55 
Salpingitis,  tubercular,  i.  830 
Saltatorv  chorea,  iv,  521 
Sapnemia,  i.  498 
Saranac  sanitarium,  i.  844 
Sarcoma  of  bladder,  ii.  833 

of  brain,  iv.  448,  449 

of  cord,  iv.  263 

of  intestines,  iii.  258 

of  kidney,  ii.  791 

of  larvnx,  ii.  72 

of  liver,  iii.  561,  572 

of  lung,  ii.  252 

of  mediastinum,  ii.  617 

of  naso-pharvnx,  ii.  50,  51 

of  ()eritoneum,  iii.  406 

of  spleen,  iii.  620 

of  thyroid  gland,  iii.  691 
Saturnism,  iii.  715 
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^usage-poisoning,  iii.  366 
Scarlatina,  i.  577 
Scarlatinal  nephritis,  i.  601-603 
Scarlet  fever,  i.  577 
anginosa,  i.  594 
hemorrhagic,  i.  594 
malignant,  i.  593 
papulata,  i.  588 
Scharlach,  i.  577 
Schonlein's  disease,  iii.  792 
Sciaticf,  iv.  66 
Scleroderma,  iv.  751 
Sclerosis,  amyotrophic  lateral,  iv.  227 
combined  fascicular,  iv.  221 
diffuse  chronic  interstitial  syphilitic,  i.  878 
posterior  spinal,  iv.  167 
postero-lateral,  diagnosis  of,  iv.  222 
primary  lateral,  iv.  215 
syphilitic,  i.  854,  891 
Scorbutus,  iv.  1053 
Scrofula,  abdominal,  i.  764 
Scurvy,  iv.  1053 

in  infants,  iv.  1060 
Seasickness,  iv.  659 
Seat-worms,  iii.  347 
Septic  infection,  i.  495,  504 
Septicseniiu,  i.  495 
Septico-pytemia,  i.  482,  495 
Serous  diarrhoea  in  cholera,  i.  315 
in  tuberculosis,  general,  i.  774 
Serum  antitoxin  in  diphtheria,  i.  695 
in  tetanus,  i.  942 
therapy  in  tuberculosis,  i.  848 
Sexual  psychoses,  iv.  881 
Siguatera,  iii.  360 
Simple  continued  fever,  i.  948 
Sleep,  disorders  of,  iv.  716 
Smallpox,  i.  513 
confluent,  i.  531,  544 
hemorrhsigic,  i.  521,  534 
recurrent,  i.  517 
Somnamhidism,  iv.  726 
Sonniolcnoia,  iv.  729 
Spanisli  fever,  i.  390 
Spasm<xlic  tics,  iv.  512 
Spastic  paraplegia,  iv.  215 
Speech  uflectiousas  localizing  affections,  iv. 

309 
Spina  bifida,  iv.  275 
Spinal  accessory  nerve  disease,  iv.  55 
aponlexy,  iv.  124 
cord,  diseases  of,  iv.  71 

localization  of  diseases  of,  iv.  71 
malformations,  iv.  275 
membranes  of,  diseases  of,  iv.  106 
softening  of,  iv.  145 
syphilis  of,  i.  885 ;  iv.  245 
thrombosis  of,  iv.  120 
tuberculosis  of,  i.  831 
tumors  of,  iv.  250 
Spino-muscular  paralysis,  iv.  76 
Spirocliaeta  Obernieieri,  i.  257 
Spleen,  diseases  of,  iii.  605 
sarcoma  of,  iii.  (520 
serous  cysts  of,  iii.  623 
syphilis  of,  iii.  622 
tuberculosis  of,  iii.  620 


Spleen,  tumors  of,  iii.  620 

wandering,  iii.  630 

waxy,  iii.  637 
Splenic  artery,  aneurysm  of,  iii.  639 

vein,  diseases  of,  iii.  640 
Splenitis,  acute  hyi)erpla8dc,  iii.  610 

chronic  indurative,  iii.  612 

interstitial,  iii.  622 
Sprue  of  oesophagus,  iii.  72 
Sputa,  ii.  118 
Stomacace,  iii.  26 
Stomach,  carcinoma  of,  iii.  144 

deformities  of,  iii.  170 

dilatation  of,  iii.  156 

diseases  of,  iii.  85 

displacements  of,  iii.  170 

erosions  of,  iii.  177,  182 

examination  of  contents,  iii.  92 

tumors,  iii.  154 

ulcers  of,  iii.  136 
Stomatitis,  iii.  19 

herpetic,  iii.  22 

mycotic,  iii.  24 

ulcerative,  iii,  326 
Strongyloides  intestinalis,  iii.  333 
Strongylus  quadridentalis,  iii.  337 
Subcontinua  typhoidea,  i.  141 
Sudamina  in  enteric  fever,  i.  197 
Sudor  anglicus,  i.  948 
Sunstroke,  iii.  873 
Suppurative  pleurisy,  acute  tubercalous,  i^ 

767 
Swamp  fever,  i.  17 
Sweating  fever,  i.  947 
Sweats  in  chronic  phthisis,  i.  795 
Synancia  brachta,  iii.  371 
Synechia,  syphilitic,  i.  888 
Synovitis  in  enteric  fever,  i.  198 

gonorrhceal,  iv.  973 

and  purpura,  iii.  793 
Syphilis,  acquired,  i.  849 
*of  bladder,  i.  876 

of  bloodvessels,  i.  872,  873 

of  bones,  i,  881 

of  braiu,  i.  884 

of  cord,  i.  885 

of  cornea,  i.  887 

of  ear,  i.  889 

of  eye,  i.  886 

fibroid  of  the  lung,  i.  806 

of  genilo-urinarv  svstem,  i.  874 

of  hair,  i.  860 

of  heart,  i.  87 J;  ii.  470 

hereditary,  i.  849 

inherite«lj  i.  849 

insontium,  i.  850 

of  kidney,  i.  876 

of  the  larynx,  ii.  64 

of  liver,  iii.  521 

of  the  lung,  ii.  249 

of  the  nose,  ii.  42 

of  oesophagus,  iii.  82 

secondary,  i.  851 

of  spleen,  iii.  622 

tertiary,  i.  851 
Syphilodermata,  i.  859-866 
Syphiloma,  ii.  534 
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Sjringocele,  iv.  273 
Syringomyelia,  iv.  266 

TABES  dorsalis,  iv.  191,  245 
mesenterica,  i.  764 
Tachycardia,  ii.  594 

Btnmiosa,  iii.  668 
T»nia  cucumerina,  iii.  326 

diininuta,  iii.  828 

echinococcus,  ii.  804 

flava  punctata,  iii,  328 

lata,  iii.  328 

maaagascaricnsis,  iii.  328 

mediocanellata,  iii.  325 

nana,  iii.  327 

saginata,  iii.  322,  325 

solium,  iii.  321-324 
Tape-worms,  iii.  319 
Telegrapher's  disease,  iv.  603 
Tenesmus,  bronchial,  ii.  166 
Tetatomata  of  mediastinum,  IL  615 
Tertian  fever,  i.  99 
malignant,  i.  107 
intermittent,!,  99 
Tertiarv  syphilis,  i.  849 
Test-meal,  iii.  100 
Tetanilla,  iv.  r)25 
Tetanus,  i.  935. 

neonatorum,  i.  937 

toxalbumin,  i.  937 
Tetany,  iv.  525 

and  tetanus,  i.  911 
Thermic  fever,  iii.  873 
Thierfelder  on   acute  yellow  atrophy,  iii. 

452,  455 
Thompson's  diet  for  diabetics,  iii.  861 
Thorasen's  disease,  iv.  905 
Thoracotomy,  ii.  304 
Thread-worm,  iii.  336,  347 
Thrombo-arteritis,  i.  480 

piilebitis,  ii.  584 
Thrombosis,  ii.  580 

of  bulbar  arterie«,  iv.  285 

of  cerebral,  iv.  375 

of  dural  sinus,  iv.  2G1 

of  |)ortal  vein,  iii.  478,  479 

of  sinus  of  dura  mater,  iv.  349 

of  the  s|>inal  cord,  iv.  120 

of  splenic  vein,  iii.  640 

Bvphilitic,  i.  885 
Thrush,  iii.  24 
Thyroid,  discaseft  of.  iii.  663 
Thyroiditis,  acute,  iii.  663 
Tic  convulsif,  iv.  512 

douloureux,  iv.  514,  537 
Tics, spasmodic,  iv.  512 
Tobacco  ami  syphilis,  i.  870,  896 
Tongue,  diseases  «»f,  iii.  30 

synhilis  of,  i.  868 

tuberculosis  of,  i.  810 
Tonsils,  diseases  of,  iii.  32 
Tophi,  iv.  lOaj,  1017 
Torticollis,  iv.  514 
Toxin  of  tetanus,  i.  935,  936 

of  yellow  fever,  i.  272 
Tracheotomy  in  diphtheria,  i.  686 
Trachinus  draco,  iii.  371 


Trachoma  laryngitis,  ii.  58 
Traction  diverticulum,  iii.  73 
Trance,  iv.  733 
Traumatic  neurastheniu,  iv.  611,  636 

neuroses,  iv.  611 
Tremens,  delirium,  iv.  686 
Trejuor,  nlcoholic,  iv.  688 

cordis,  ii.  486 

in  general,  iv.  671,  684 
Trichiasis  vesioe,  ii.  847 
Trichinw  of  heart,  ii.  459 
Trichinosis,  iii.  351 
Trichocephalus  dispar,  ii.  336 
Tric<»monaK  intestinalis,  iii.  317 
Trismus,  i.  9,'<« 
Tubercle,  i.  746 
Tubercles,  i.  781 
Tubercular  fibroid  phthisis,  i.  804,  806 

leprosy,  i.  922 

nephritis,  i.  823 

sputum,  i.  734 
Tuberculin,  i.  848 
Tuberculosis,  i.  731 

acute,  i.  751 

bacillus,  i.  733 
Tuberculous  inHltration,  i.  775 

lymphadenitis,  generalized,  i.  761 

pericarditis,  acute,  i.  769 
chronic,  i.  769 

peritonitis,  i.  770 

pleurisy,  i.  764 

chnmic  adhesive,  i.  767 
diagnosis,  i.  768 

ulcers  of  the  intestine,  i.  813-815 
Tussis  convulsiva,  i.  713 
Typhlitis,  iii.  277,  289,  305 
Typho-dengue,  i.  164 
Typho-malarial  fever,  i.  134,  198 
Typhus  abdominalis,  i.  167 
"bacillus,  i.  233 

fever,  i  2.^3 

levis.siunis,  i.  18.3,  199 
Tyrotoxismus,  iii.  370 

UREMIA,  ii.  885 
Ureters,  tuberculosis  of,  i.  824 
Urethra,  tuberculosis  of,  i.  820,  824,  826 
Uric  acid,  ii.  860 

calculi,  ii.  778,  829 
Uricicmia,  ii.  1027 
Uricacidiemia.  ii.  1027 
Urine,  abnormalities  of,  ii.  851 

composition  of  ii.  856 

distonia  htematobium  in,  ii.  884 

echinococci  in,  ii.  884 

filaria  in.  ii.  884 

fission  fungi  in,  ii.  S83 

gases  of,  ii.  H58 

glucose  in,  ii.  S68 

indican  in,  ii.  S63 

micro-oriianisms  in,  ii.  883 

microscopical  examination,  ii.  872 

peptones  in,  ii.  807 

pus  in,  ii.  877 

retention  of,  ii.  843 
Uterus,  tuberculosis  of,  i.  630 
Uvula,  disease  of,  iii.  47 
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VAC5CINATI0N,  i.  514,  546 
Vaccinia,  i.  555 
Varicella,  i.  .')69 

gangnenoha,  i.  573,  574 
Varices,  ii.  602 
Variola,  i.  -"ilS 

discrete,  i.  527 

htemorrhagica  pustuloea,  i.  536 

miliuris,  i.  538 

nigni.  i.  oVt 

sine  exanthemata,  i.  516,  525 

vera.  i.  537,  538 

verrucosa,  i.  538 
Variolae  vaccinse,  i.  555 
Varioloid,  i.  536 
Vascular  disoniers,  ii.  515 
Vein,  hepatic  diseases  of,  iii.  483 

portal,  diseases  of,  iii.  478 

splenic,  diseases  of,  iii.  640 
Vena  i>orta,  diseases  of.  iii.  478 
Venereal  disease,  i.  849 
Vertigo,  iv.  753 
Vesical  calculus,  ii.  828 

neurosis,  iL  841 


I 


Vesical  paralvsis,  ii.  842 
Visual  atiectioiis  (»f  siieech 

iv.  316 
Volvulus,  iiL  267 


and  language, 


WASTlNf;  palsy,  iv.  227 
Weaver's  s{iaKm,  iv.  605 
,  Weil's  disease,  i.  945 
!  WerlhoPs  disease,  iii.  703 
Wonl-blindness,  iv.  316 

deafness,  iv.  316 
Wortalwt  on  den^e,  i.  160 
Wounds  in  pyii'mia,  i.  493 
Writer's  cnunp,  iv.  602 
Wry  neck,  iv.  514 

XANTHROPSIA,  iii.  484 
Xeroeioniia,  iii.  56 

YELI.OW  fever,  i.  267 
antitoxin,  i.  295 
bncleriology,  i.  271 
siderante,  i.  282 
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